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One can hardly blame nineteenth-century creationists for insisting that humans were separately created by God. After all, between us and other animal species lies the seemingly unbridgeable gulf of language, art, religion, writing, and complex machines. Small wonder, then, that to many people Darwin’s theory of our evolution from apes appeared absurd. Since Darwin’s time, of course, fossilized bones of hundreds of creatures intermediate between apes and modern humans have been discovered. It is no longer possible for a reasonable person to deny that what once seemed absurd actually happened—somehow. Yet the discoveries of many missing links have only made the problem more fascinating without fully solving it. When and how did we acquire our uniquely human characteristics? We know that our lineage arose in Africa, diverging from that of chimpanzees and gorillas, sometime between 6 and 10 million years ago. For most of the time since then we have been little more than glorified baboons. As recently as 35,000 years ago western Europe was still occupied by Neanderthals, primitive beings for whom art and progress scarcely existed. Then there was an abrupt change. Anatomically modern people appeared in Europe and, suddenly, so did sculpture, musical instruments, lamps, trade, and innovation. Within a few thousand years the Neanderthals were gone. 

Insofar as there was any single moment when we could be said to have become human, it was at the time of this Great Leap Forward 35,000 years ago. Only a few more dozen millennia—a trivial fraction of our 6- to 10-million year history—were needed for us to domesticate animals, develop agriculture and metallurgy, and invent writing. It was then but a short further step to those monuments of civilization that distinguish us from all other animals—monuments such as the Mona Lisa and the Ninth Symphony, the Eiffel Tower and Sputnik, Dachau’s ovens and the bombing of Dresden. 

What happened at that magic moment in evolution? What made it possible, and why was it so sudden? What held back the Neanderthals, and what was their fate? Did Neanderthals and modern peoples ever meet, and if so, how did they behave toward each other? We still share 98 percent of our genes with chimps; which genes among the other 2 percent had such enormous consequences? 

To set the stage quickly, recall that life originated on Earth several billion years ago, the dinosaurs became extinct around 65 million years ago, and, as I mentioned, our ancestors diverged from the ancestors of chimps and gorillas between 6 and 10 million years ago. They then remained confined to Africa for millions of years.

Initially, our ancestors would have been classified as merely another species of ape, but a sequence of three changes launched them in the direction of modern humans. The first of these changes occurred by around 4 million years ago: the structure of fossilized limb bones shows that our ancestors, in contrast to gorillas and chimps, were habitually walking upright. The upright posture freed our forelimbs to do other things, among which toolmaking would eventually prove to be the most important.

The second change occurred around 3 million years ago, when our lineage split in two. As background, remember that members of two animal species living in the same area must fill different ecological roles and do not normally interbreed. For example, coyotes and wolves are obviously closely related and, until wolves were exterminated in most of the United States, lived in many of the same areas. However, wolves are larger, they usually hunt big mammals like deer and moose, and they often live in sizable packs, whereas coyotes are smaller, mainly hunt small mammals like rabbits and mice, and normally live in pairs or small groups.

Now, all modern humans unquestionably belong to the same species. Ecological differences among us are entirely a product of childhood education: it is not the case that some of us are born big and habitually hunt deer while others are born small, gather berries, and don’t marry the deer hunters. And every human population living today has interbred with every other human population with which it has had extensive contact.

Three million years ago, however, there were hominid species as distinct as wolves and coyotes. On one branch of the family tree was a man-ape with a heavily built skull and very big cheek teeth, who probably ate coarse plant food; he has come to be known as Australopithecus robustus (the “robust southern ape”). On the other branch was a man-ape with a more lightly built skull and smaller teeth, who most likely had an omnivorous diet; he is known as Australopithecus africanus (the “southern ape of Africa”). Our lineage may have experienced such a radical division at least once more, at the time of the Great Leap Forward.  But the description of that event will have to wait.

There is considerable disagreement over just what occurred in the next million years, but the argument I find most persuasive is that A. africanus evolved into the larger brained form we call Homo habilis (“man the handyman”). Complicating the issue is that fossil bones often attributed to H. habilis differ so much in skull size and tooth size that they may actually imply another fork in our lineage yielding two distinct habilis-like species: H. habilis himself and a mysterious “Third Man.” Thus, by 2 million years ago there were at least two and possibly three protohuman species.

The third and last of the big changes that began to make our ancestors more human and less apelike was the regular use of stone tools. By around 2.5 million years ago, very crude stone tools appear in large numbers in areas of East

Africa occupied by the protohumans. Since there were two or three protohuman species, who made the tools? Probably the light-skulled species, since both it and the tools persisted and evolved. (There is, however, the intriguing possibility that at least some of our robust relatives also made tools, as recent anatomical analyses of hand bones from the Swartkrans cave in South Africa suggest. See “The Gripping Story of Paranthropus,” by Pat Shipman, in the April 1989 issue of Discover Magazine.)

With only one human species surviving today but two or three a few million years ago, it’s clear that one or two species must have become extinct. Who was our ancestor, which species ended up instead as a discard in the trash heap of evolution, and when did this shakedown occur?

The winner was the light-skulled H. habilis, who went on to increase in brain size and body size. By around 1.7 million years ago, the differences were sufficient that anthropologists give our lineage the new name Homo erectus (“the man who walks upright”—H. erectus fossils were discovered before all the earlier ones, so anthropologists didn’t realize that H. erectus wasn’t the first protohuman to walk upright). The robust man-ape disappeared somewhat after 1.2 million years ago, and the Third Man (if he ever existed) must have disappeared by then also.

As for why H. erectus survived and A. robustus didn’t, we can only speculate. A plausible guess is that the robust man-ape could no longer compete: H. erectus ate both meat and plant food, and his larger brain may have made him more efficient at getting the food on which A. robustus depended. It’s also possible that H. erectus gave his robust brother a direct push into oblivion by killing him for meat.

The shakedown left H. erectus as the sole protohuman player on the African stage, a stage to which our closest living relatives (the chimp and gorilla) are still confined.  But around 1 million years ago, H. erectus began to expand his horizons. His stone tools and bones show that he reached the Near East, then the Far East (where he is represented by the famous fossils known as Peking man and Java man) and Europe. He continued to evolve in our direction by an increase in brain size and skull roundness. Approximately 500,000 years ago, some of our ancestors looked sufficiently enough like us—and sufficiently different from earlier H. erectus—to be classified as our own species, Homo sapiens (the “wise man”). However, they still had thicker skulls and brow ridges than we do today.

Was our meteoric ascent to sapiens status half a million years ago the brilliant climax of Earth’s history, when art and sophisticated technology finally burst upon our previously dull planet? Not at all. The appearance of H. sapiens was a non-event. The Great Leap Forward, as proclaimed by cave paintings, houses, and bows and arrows, still lay hundreds of thousands of years in the future. Stone tools continued to be the crude ones that H. erectus had been making for nearly a million years. The extra brain size of those early H. sapiens had no dramatic effect on their way of life. That whole long tenure of H. erectus and early H. sapiens outside Africa was a period of infinitesimally slow cultural change.

By 100,000 years ago, humans had settled into at least three distinct populations occupying different parts of the Old World. These were the last truly primitive people. Let’s consider among them those whose anatomy is best known, those who have become a metaphor for brutishness: the Neanderthals.

Where and when did they live? Their name comes from Germany’s Neander Valley, where one of the first skeletons was discovered (in German, thal—nowadays spelled tal—means “valley”). Their geographic range extended from western Europe, through southern European Russia and the Near East, to Uzbekistan in Central Asia, near the border of Afghanistan. As to the time of their origin, that’s a matter of definition, since some old skulls have characteristics anticipating later “full-blown” Neanderthals. The earliest full-blown examples date from around 130,000 years ago, and most specimens postdate 74,000 years ago. While their start is thus arbitrary, their end is abrupt: the last Neanderthals died around 32,000 years ago.

During the time that Neanderthals flourished, Europe and Asia were in the grip of the last ice age. Hence Neanderthals must have been a cold-adapted people—but only within limits. They got no farther north than southern Britain, northern Germany, Kiev, and the Caspian Sea.

Neanderthals’ head anatomy was so distinctive that, even if a Neanderthal dressed in a business suit or a designer dress were to walk down the street today, all you H. sapiens would be staring in shock. Imagine converting a modern face to soft clay, gripping the middle of the face from the bridge of the nose to the jaws, pulling the whole mid-face forward, and letting it harden again. You’ll then have some idea of a Neanderthal’s appearance. Their eyebrows rested on prominently bulging bony ridges, and their nose and jaws and teeth protruded far forward. Their eyes lay in deep sockets, sunk behind the protruding nose and brow ridges. Their foreheads were low and sloping, unlike our high vertical modern foreheads, and their lower jaws sloped back without a chin. Yet despite these startlingly primitive features, Neanderthals’ brain size was nearly 10 percent greater than ours! (This does not mean they were smarter than us; they obviously weren’t. Perhaps their larger brains simply weren’t “wired” as well.) A dentist who examined a Neanderthal’s teeth would have been in for a further shock. In adult Neanderthals front teeth were worn down on the outer surface, in a way found in no modern people. Evidently this peculiar wear pattern resulted from their using their teeth as tools, but what exactly did they do? As one possibility, they may have routinely used their teeth like a vise, as my baby sons do when they grip a milk bottle in their teeth and run around with their hands free. Alternatively, Neanderthals may have bitten hides to make leather or wood to make tools. While a Neanderthal in a business suit or a dress would attract your attention, one in shorts or a bikini would be even more startling. Neanderthals were more heavily muscled, especially in their shoulders and neck, than all but the most avid bodybuilders. Their limb bones, which took the force of those big muscles contracting, had to be considerably thicker than ours to withstand the stress. Their arms and legs would have looked stubby to us because the lower leg and forearm were relatively shorter than ours. Even their hands were much more powerful than ours; a Neanderthal’s handshake would have been bone crushing. While their average height was only around 5 feet 4 inches, their weight was at least 20 pounds more than that of a modern person of that height, and this excess was mostly in the form of lean muscle.

One other possible anatomical difference is intriguing, although its reality as well as its interpretation are quite uncertain—the fossil evidence so far simply doesn’t allow a definitive answer. But a Neanderthal woman’s birth canal may have been wider than a modern woman’s, permitting her baby to grow inside her to a bigger size before birth. If so, a Neanderthal pregnancy might have lasted one year, instead of nine months. 

The evidence for an abrupt change—at last! —is clearest in France and Spain, in the late Ice Age around 35,000 years ago. Where there had previously been Neanderthals, anatomically fully modern people (often known as Cro-Magnons, from the French site where their bones were first identified) now appear. Were one of those gentlemen or ladies to stroll down the Champs Elysées in modern attire, he or she would not stand out from the Parisian crowds in any way. Cro-Magnons’ tools are as dramatic as their skeletons; they are far more diverse in form and obvious in function than any in the earlier archeological record. They suggest that modern anatomy had at last been joined by modern innovative behavior.

Many of the tools continue to be of stone, but they are now made from thin blades struck off a larger stone, thereby yielding roughly ten times more cutting edge from a given quantity of raw stone. Standardized bone and antler tools appear for the first time. So do unequivocal compound tools of several parts tied or glued together, such as spear points set in shafts or ax heads hafted to handles. Tools fall into many distinct categories whose function is often obvious, such as needles, awls, and mortars and pestles. Rope, used in nets or snares, accounts for the frequent bones of foxes, weasels, and rabbits at Cro-Magnon sites.
Whereas Neanderthals obtained their raw materials within a few miles of their home, Cro-Magnons and their contemporaries throughout Europe practiced long-distance trade—not only for the raw materials for tools, but also for “useless” ornaments. Tools of obsidian, jasper, and flint are found hundreds of miles from where those stones were quarried. Baltic amber reached southeast Europe, while Mediterranean shells were carried to inland parts of France, Spain, and the Ukraine. 

It used to be argued that Neanderthals evolved into Cro-Magnons within Europe. That possibility now seems increasingly unlikely. The last Neanderthal skeletons from 35,000 to 32,000 years ago were still full-blown Neanderthals, while the first Cro-Magnons appearing in Europe at the same time were already anatomically fully modern. Since anatomically modern people were already present in Africa and the Near East tens of thousands of years earlier, it seems much more likely that such people invaded Europe rather than evolved there.

What happened when invading Cro-Magnons met the resident Neanderthals? We can be certain only of the result: within a few thousand years no more Neanderthals. The conclusion seems to me inescapable that Cro-Magnon arrival somehow caused Neanderthal extinction. Yet many anthropologists recoil at this suggestion of genocide and invoke environmental changes instead—most notably, the severe Ice Age climate. In fact, Neanderthals thrived during the Ice Age and suddenly disappeared 42,000 years after its start and 20,000 years before its end. Two million years ago, several protohuman lineages existed side-by-side until a shakedown left only one. It now appears that a similar shakedown occurred within the last 60,000 years and that all of us today are descended from the winner of that shakedown. What was the Magic Twist that helped our ancestor to win?

Like some others who have pondered this question, I can think of only one plausible answer: the anatomical basis for spoken complex language. Chimpanzees, gorillas and even monkeys are capable of symbolic communication not dependent on spoken words. Both chimpanzees and gorillas have been taught to communicate by means of sign language, and chimpanzees have learned to communicate via the keys of a large computer controlled console. Individual apes have thus mastered “vocabularies” of hundreds of symbols. While scientists argue over the extent to which such communication resembles human language, there is little doubt that it constitutes a form of symbolic communication. That is, a particular sign or computer key symbolizes a particular something else. Primates can use as symbols not just signs and computer keys but also sounds. Wild vervet monkeys, for example, have a natural form of symbolic communication based on grunts, with slightly different grunts to mean leopard, eagle, and snake. A month-old chimpanzee named Viki, adopted by a psychologist and his wife and reared virtually as their daughter, learned to “say” approximations of four words: papa, mama, cup, and up. (The chimp breathed rather than spoke the words.) Given this capability, why have apes not gone on to develop more complex natural languages of their own?

The answer seems to involve the structure of the larynx, tongue, and associated muscles that give us fine control over spoken sounds. Like a Swiss watch, our vocal tract depends on the precise functioning of many parts. Chimps are thought to be physically incapable of producing several of the commonest vowels. If we too were limited to just a few vowels and consonants, our own vocabulary would be greatly reduced. Thus, the Magic Twist may have been some modifications of the protohuman vocal tract to give us finer control and permit formation of a much greater variety of sounds. Such fine modifications of muscles need not be detectable in fossil skulls.

It’s easy to appreciate how a tiny change in anatomy resulting in capacity for speech would produce a huge change in behavior. With language, it takes only a few seconds to communicate the message, “Turn sharp right at the fourth tree and drive the male antelope toward the reddish boulder, where I’ll hide to spear it.” Without language, that message could not be communicated at all. Without language, two protohumans could not brainstorm together about how to devise a better tool or about what a cave painting might mean. Without language, even one protohuman would have had difficulty thinking out for himself or herself how to devise a better tool.

I don’t suggest that the Great Leap Forward began as soon as the mutations for altered tongue and larynx anatomy arose. Given the right anatomy, it must have taken humans thousands of years to perfect the structure of language as we know it—to hit on the concepts of word order and case endings and tenses, and to develop vocabulary. But if the Magic Twist did consist of changes in our vocal tract that permitted fine control of sounds, then the capacity for innovation that constitutes the Great Leap Forward would follow eventually. It was the spoken word that made us free.

I’ve argued that we were fully modern in anatomy and behavior and language by 35,000 years ago and that a Cro-Magnon could have been taught to fly an airplane. If so, why did it take so long after the Great Leap Forward for us to invent writing and build the Parthenon? The answer may be similar to the explanation why the Romans, great engineers that they were, didn’t build atomic bombs. To reach the point of building an A-bomb required 2,000 years of technological advances beyond Roman levels, such as the invention of gunpowder and calculus, the development of atomic theory, and the isolation of uranium. Similarly, writing and the Parthenon depended on tens of thousands of years of cumulative developments after the Great Leap Forward—developments that included, among many others, the domestication of plants and animals.

Article Analysis Questions

1. What inquiry question is Diamond trying to answer in this article?
2.  In trying to answer this question, Diamond shares his thinking with us as

he traces the evolution of man.

a) What characteristics does Diamond suggest separate humans from other animals?
b) Where does his search for our earliest ancestors begin?
c) How long ago was this?
3. Diamond suggests that “a sequence of three changes launched our ancestors in the direction of modern humans”
a) Identify and explain the first of these changes.
b) Explain the emergence of Australopithecus robustus and Australopithecus africanus and their importance to Diamond’s search for our ancestors.
c) What does Diamond mean when he argues that “by 2 million years ago there were two and possible three protohuman species”?
d) What is the third of Diamond’s major changes?
4. Diamond thinks that modern humans evolved from Homo habilis.
a) What is the name of the species that first evolved from Homo habilis?
b) Why does Diamond think that Homo erectus survived while Australopithecus did not?
5. Why does Diamond conclude that Homo sapiens were not the group to initiate the “Great Leap Forward”?
6. Sixty thousand years ago Homo sapien branched off into Cro-Magnon and Neanderthal. Explain why Diamond thinks that Cro-Magnon triumphed and Neanderthal did not.
7. Summarize how Diamond accounts for the “Great Leap Forward” and outline some of the consequences for human evolution.
8. What are the strengths and weaknesses of Diamond’s hypothesis?
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