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It has been said, that the love of the chase is an inherent delight in man—a relic of an instinctive passion.


CHARLES DARWIN
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On a summer day in July 1995, Michel Brunet had a premonition that he was on the verge of a major discovery. Brunet, who was a little-known fifty-five-year-old French paleontologist, had traveled to the National Museum of Ethiopia in Addis Ababa to seek wisdom from the ancient bones stored in its vaults. But access was not assured, so he came with an offering of his own: a 3.5-million-year-old jawbone that he had found among the shifting sands of the Djurab Desert of Chad. He hoped to compare it with the pantheon of famous fossils locked away in the museum, including the earliest members of the human family then known.

There to greet him was Tim White, a forty-four-year-old paleoanthropologist from Berkeley who was emerging as the most successful fossil hunter of his generation. With his biting wit and notorious impatience with those he does not respect, White can be daunting to those seeking access to fossils his team has found. Indeed, his team has turned away researchers who flew to Ethiopia to see fossils still under study. But White soon recognized a fellow traveler in Brunet: both share a fundamental passion for fossils. Both are tireless in the field, returning every year. And both have risked their lives to find fossils: White has suffered from malaria, giardia, dysentery, hepatitis, and pneumonia and Brunet struggles with a heart condition. Brunet was no “salon anthropologist” who wanted a preview of fossils that White and his colleagues were still analyzing.

Before long, White and two of his former graduate students were opening the museum safes for Brunet to show him fossils of the same age as his jawbone so he could sort out its identity. As they studied the bones and compared notes about the fossil beds where they had worked, Brunet had a revelation: his team had found the same kinds of animal bones at sites in Chad that White and his colleagues had found with their fossils of early human ancestors in Ethiopia.

This was encouraging to Brunet, because White and his colleagues had discovered the earliest member of the human family known at the time—a creature the size of a chimpanzee named Ardipithecus ramidus that lived in the woods of the Ethiopian Rift Valley 4.4 million years ago. White’s team had found particular species of extinct pigs, colobine monkeys, and carnivores nearby. Brunet’s team also had found these same types of animals in sediments of similar age—and he began to wonder if he had come across an early habitat for humanity in Chad as well. Perhaps he was hot on the trail of some of the earliest members of the human family?

But when Brunet mentioned that he had also found some extinct gerbils, White shook his head. “Those little rodents live out in the dry places,” he said. “Early hominids are in the woods.” He told Brunet he would not find any hominids there.

Brunet told White that maybe he was right. But he also knew about even older sediments in Chad—fossil beds where the animal bones were at least 6 million years old, when the habitat may have been wooded. Although his team had yet to explore those sandy beds, he knew they were older than the fossil sites in the Middle Awash where White’s student Yohannes Haile-Selassie had recently begun research. Brunet had an inkling that his jawbone was only a prelude of even older discoveries to come from beneath the dunes of the Djurab Desert, which he had just begun to explore.

Brunet made a bold prediction on that day in 1995: he bet White that, gerbils notwithstanding, he would find the oldest hominid, the elusive missing ancestor. The underdog Frenchman would beat the better-financed and better-known American. “I am working in older sediments,” he said, half jokingly. “I will win.”





INTRODUCTION



As the sun rose over an open-air camp in the Djurab Desert of Chad, Michel Brunet sat up on his cot and saw nomads appear over the dunes with their camels, almost like an apparition in the early-morning light. At first he tensed, wondering if these Arab men and women were members of the warlike northern tribe that had waged war with southern tribes for thirty years on the desolate land, littering it with mines. But when the men in flowing blue- and-white robes and turbans smiled and the women offered him camel’s milk and tea, he realized they were Gorane camel herders, who roamed the region in search of water. He relaxed as his team members conversed with them. As Brunet prepared to leave, the nomads offered a customary blessing to him in their language, asking Allah to protect him and give him happiness.

Later that morning, Brunet felt a bit like a nomad himself as he headed out into the sand dunes. He must have been an odd sight to the nomads who had come to watch him work. Now in his mid-sixties, he can resemble a bearded version of the actor Anthony Hopkins, with silver hair swept back to reveal a high forehead and startling blue eyes. But on the morning of January 23, 1995, Brunet wrapped his head in a cloth and donned a ski mask as he prepared for another day’s work in the Djurab, where sand blows relentlessly into a person’s eyes, ears, nose, and mouth. Temperatures can get so hot that plastic drink containers left in the shade of cars and tents—there is no other shade—can spontaneously explode.

As Brunet joined the other members of his party, they spread out across the area, each one walking slowly, stooped at the waist so they would not miss anything as they scoured the ground. They were sweeping the desert floor for bones, passing back and forth over the same terrain so they would not overlook even the smallest fossils. They were careful not to touch anything metal, in case it was one of the mines left by the northern rebels—deadly reminders of the civil war waged with government forces in this desolate region. It was tedious work that would have to stop as the sun rose higher and temperatures soared. Brunet was trying to keep focused on the rubble in front of him when he spied a bone protruding from the sand. He let out a cry. But it was only the fossil of a pig.

Then the Chadian driver, Mamelbaye Tomalta, called Brunet to come over to him. He had found a jaw with its teeth dug into the ground. Brunet would never forget what he saw as he brushed off the sand. It looked like the jaw of an ancient ape, but the shape of its teeth startled him. They had a closer resemblance to those of a human. He quickly recognized that he was looking at the jawbone of an early human ancestor who had lived on the ancient shore of Lake Chad about 3.5 million years ago.

Later that night, Brunet could not sleep. As he lay awake on his cot, he remembered the nomads’ blessing and wondered if this jawbone would indeed bring him happiness. He got up twice just to shine his flashlight on the jawbone, while members of his team slept beside him in a tent. He wanted to make sure that he wasn’t dreaming—that the jawbone was real. The only shadow that clouded the moment was that he could not show it to his longtime collaborator, geologist Abel Brillanceau, who had died six years earlier of drug-resistant malaria when he and Brunet were searching for fossils in the woods of Cameroon. Brunet vowed that night to name the jawbone Abel. A few days later, when he got to a telephone in N’Djamena, he called another longtime friend and colleague, paleoanthropologist David Pilbeam of Harvard University, who had been part of the mission in Cameroon. It was early in the morning in Cambridge, Massachusetts, and Brunet woke up Pilbeam. He said: “David, I’ve got it.” Pilbeam knew immediately what he meant, and was deeply pleased for Brunet. If anyone deserved a discovery like this, it was Brunet.

The jawbone was a long-sought prize for Brunet, who had never before found a fossil of an early human ancestor. He certainly had tried—by the time he found the jawbone in 1995, Brunet had made his name as a paleontologist’s paleontologist, and was respected for his skill in finding animal fossils in some of the world’s most remote and hostile sites. His adventures in the field were legendary: he had been strafed by a fighter jet in Afghanistan, arrested in Iraq, threatened at gunpoint in Chad. But still, even when he was down on his luck and without funding for his fieldwork, he persisted. Year after year, he left his lab at the University of Poitiers, in central France, to return to the field, even scouting new sites in the Djurab Desert in a rented four-wheel-drive car with barely enough water to brush his teeth. He persevered, and it paid off—his team found thousands of fossils of extinct monkeys, elephants, giraffes, rhinoceroses, hippopotamuses, and pigs. But one type of mammal eluded him: a hominid. Until that day in January, Brunet had never even held an actual fossil of an early hominid, only casts of fossils found by others. So when he finally cradled the hominid jawbone in his hands, it was a life-transforming moment. Nineteen years of searching for the fossil of a hominid had been “a long time in the life of a small bipedal ape,” Brunet would say, referring to himself.

What is it that makes a piece of gray jawbone with rotting teeth so tantalizing? Why was it worth risking his life to find? Brunet throws up his hands in a characteristic French way, exhaling, “Pfew!” He is an intense man with a short fuse who describes himself as “crazy, French, poor, a Socialist”—albeit a Socialist who drives a Mercedes. As if it is obvious, he declares that he wants to know where humans come from. He has been obsessed with the question ever since reading Darwin’s The Descent of Man, written in 1871. Darwin proposed that humans originated in Africa because African chimpanzees and gorillas are the great apes most closely related to humans, and that we are all members of the primate order. Ever since, explorers have been searching for this missing link, a name that comes from the old idea of the Great Chain of Being, in which creatures of the earth are connected one to the other, from lowest to highest. Scientists have been looking for fossils that would show how humans fit in nature and their place in the animal kingdom. Starting with Dutch anatomist Eugène Dubois’s discovery of Java man in Indonesia in 1891, many fossils have been proposed as the missing link, only to be bumped from that spot when an even older and more primitive fossil was found.

The fossil that reigned the longest as the earliest human ancestor was Lucy, a female the size of a chimpanzee whose remarkable partial skeleton was discovered in Ethiopia in 1974 by a young American paleoanthropologist, Donald Johanson. Lucy was a member of the species Australopithecus afarensis, which lived in the Great Rift Valley of eastern Africa 3 million to 3.6 million years ago. For twenty years, textbooks put Lucy’s species as the ancestor of all humankind, giving rise to humans who came later and some extinct lineages of ape-men who lived in Africa, as well. It was a neat line of descent, pleasing in its orderly unfolding of one species into another.

By the mid-1990s, when Brunet began scouting for sites in Chad, there were unmistakable clues that this view was too simplistic. The human story was beginning to look as complicated as a Tolstoy novel, with new characters appearing unexpectedly as the book of life unfolded. Although most researchers thought that Lucy’s species begot the lineage that led to modern humans, there were suggestions that she was not the only type of early human on the planet 3 million to 4 million years ago. New fossils added new branches to the human family’s ancestral tree. Some branches led nowhere and represented extinct lineages. Other lineages existed simultaneously from 1 million and 3 million years ago, igniting debate about which hominids were on the one line of descent down to modern humans. It had also been obvious for some time that there was not just one missing link between humans and the ancestor of apes over the course of the human story—there were many missing links on the one true line to humans over millions of years. And they were not perfect intermediates that looked half ape and half human. The term “missing link” fell into disfavor.

At the same time as new fossils were making their appearance, there was a revolution in the field of molecular biology. The molecular evolutionists had suggested in the 1960s that the earliest players in the human story had yet to be found. Most anthropologists had not believed those findings. By the mid-1990s, the molecular evidence was so strong that it was clear that the first chapter—the genesis of humankind—was missing entirely. Biochemists had identified chimpanzees as the closest living relative of humans by comparing the DNA of humans and other apes. When they lined up the same stretches of DNA from humans and chimpanzees, they consistently found too many differences—or mutations—to have accumulated in the time since Lucy’s species arose, about 3.8 million years ago. Since mutations accumulate over long stretches of DNA at a relatively steady rate over millions of years, geneticists can count the differences in the DNA and use them like a clock to date roughly when one species splits from another species. The molecular clock, which is set using dates from the fossil record, has consistently timed the split of humans from the ancestor of chimpanzees earlier—to sometime between 5 million and 7 million years ago. Yet fossil hunters had found only a few teeth and scraps of poorly dated bone older than Lucy. The greatest unsolved problem in the field of human origins was, What came before Lucy? Who was the first member of the human family? And where was the even older ape that was the last ancestor humans shared with chimpanzees before they parted company and went down their separate evolutionary paths?

It was this mystery that drove Brunet and a handful of other fossil hunters to new fossil sites in Africa in the 1980s and 1990s. Brunet and Pilbeam went west and others, including Tim White, went east. They all felt poised to find the earliest members of the human family—or at least our oldest ancestors’ closely related contemporaries, since the chances of finding the actual individuals who were our direct ancestors are vanishingly low. With the aid of modern genetics to help them decide what time horizons to explore and new technical methods to date fossils, they knew they were closing in on fossils old enough to have lived soon after the ancestor of humans split from the ancestor of the African apes. The fossil trail led most of these fossil hunters to eastern Africa, long considered the cradle of humanity, because the fossil record outside eastern Africa and South Africa had failed to break the 2-million-year barrier. Brunet’s strategy to search in western and central Africa was a gamble, since no human ancestors older than 1 million years had been found in Chad.

So when news spread that Brunet had encountered the jawbone of Abel on that January morning in 1995, the discovery reverberated through the paleoanthropological world. It opened a third window into the earliest stages of human evolution, adding central Africa to the view that had encompassed only eastern Africa and South Africa. The discovery made Brunet a bit of a celebrity in France, where tracing human origins is a national pastime. At an age of 3 million to 3.5 million years, the jawbone was the oldest fossil of a hominid found outside of eastern or southern Africa. This meant that the earliest hominid had to be much older—and might have arisen outside eastern Africa.

For a field-worker little known outside of paleontological circles, the attention was alluring. Brunet clearly enjoyed the hominid aura, but he knew that his brief flirtation with fame was nothing like the immortality that would befall the discoverer of the first hominid. No Nobel Prizes are awarded to anthropologists or paleontologists, but the discoverer of the earliest human ancestor would surely become as famous as the fossil itself. In the field of human origins research, the names of discoverers are forever linked with the famous fossils they have found: Eugène Dubois and Java man, Raymond Dart and the Taung baby, Louis and Mary Leakey and Zinj, Donald Johanson and Lucy. Brunet was wary, however, of the insidious influence of fame. He observed years later that many of the paleoanthropologists who have found the most famous fossils have done less science over the years. Some were demoralized by criticism of their fossils, which they were as attached to as their own progeny. Others, who found quick fame, spent more and more time on the lecture circuit and in front of television cameras, making documentaries of their discoveries, publishing their memoirs, or raising funds for their teams. In 1995, Brunet was middle-aged, had a heart condition, and knew he had much work still to do, and so he made a conscious decision to keep his sights on the science. But he also was pragmatic—he capitalized on his newfound notoriety and used it to convince French politicians to build a museum for fossils in N’Djamena, the capital of Chad, and to buy his team a small, lightweight plane for field missions in Chad.

For his search for the first hominid had only just begun. Even as he toured the labs of colleagues with a cast of his jawbone, he already had an inkling that it was a forerunner of better fossils to come from beneath the sand dunes in Chad. He knew he was well positioned to find something even older, and closer to the origins of the human lineage, because he had found fossils of other mammals that lived more than 6 million years ago in the Djurab Desert. He could not date these fossils directly, but he knew they were species of animals that went extinct more than 6 million years ago, based on the discovery of the same species at other reliably dated sites in Africa. These mammals were beacons that guided Brunet—pointing the way to the fossil beds that opened a window into the Late Miocene, an epoch 5.3 million to 11 million years ago. This was well before Lucy lived, and it was a mysterious era in which practically no fossil apes had been found in Africa. After the discovery of the Abel jawbone, Brunet focused his sights on these fossil beds, starting in 1997. His team spent week after week sweeping the surface of the dunes and sifting fossils ranging from rodent teeth the size of salt crystals to the stretched-out snouts of hippopotamuses. Before long, they came upon an ancient crossroads for many different kinds of animals drawn to the gallery of trees along the shore of the ancient Lake Chad.

Conditions were daunting, even by Brunet’s standards. In some years, windstorms buried their tents, trapping them inside for several days, where they survived on pasta and tuna, rice and sardines. When they finally were able to venture outside, they had to dig out of the sand, as if it were snow, and keep within sight of each other so they would not become disoriented in the windstorms.

But the wind was also their ally. Every year, windstorms erode more than an inch of sandstone, sending dunes rippling slowly across the flat desert like waves on a sea and exposing fossils that have been buried for millions of years. This bounty of fossils left in their wake gave Brunet the confidence to renew his quest. He wanted nothing less than to find the earliest human ancestor. And he knew he had no time to waste—two other teams were already ahead of him, including White’s. They were well on their way, following the trail of the most ancient ones—the ancestors who lived more than 4 million years ago. Who would succeed?
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In January 1995, the same month that Brunet discovered his jawbone in Chad, Tim White was twenty-five hundred kilometers to the east, sweating on a treeless slope in the badlands of western Ethiopia, poised to remove a skeleton. Day after day, White rose before dawn, ate breakfast, and drove from his camp with his team of international scientists to the famed fossil beds of the Middle Awash, about seventy-five kilometers south of the place where Lucy had been found twenty-one years earlier. Armed with hypodermic syringes, White slowly injected drops of glue into a crumbly fossil. He waited for the bone to set and then, with the help of his colleagues, painstakingly extracted the block of volcanic sediment encasing the fossil, so it could be driven by jeep at the end of the season to a lab at the National Museum of Ethiopia in Addis Ababa for final extraction. Sometimes it took him three days in the museum lab to remove a single bone from the basaltic sediments. In this case, the effort was worth it: this partial skeleton was being called the discovery of a decade.

“Fossils are not found according to National Geographic mythology—tanned camel riders stooping occasionally to pick up a nice hominid fossil,” says White. He reminds one less of Stanley and Livingstone searching for the source of the Nile and more of a rebel with a cause, seeking meaning from the fossils and intolerant of romantic stereotypes of Indiana Jones–style fossil hunters who get lucky and stumble over fossils. With his complex character and dark humor he could have sprung from a Hemingway novel. Not married until he was fifty-three, he has the single-mindedness of someone who has dedicated his life to his work. He lets nothing—and no one—get in the way of “getting it right.” With his wiry frame and focused energy, he is a disciplined, strategic thinker who is particularly good at recognizing the talents (and shortcomings) of his students and team members. He is meticulous and uncompromising when it comes to scientific accuracy. And he doesn’t mince words when he disagrees with colleagues about their research or behavior. He once published a list of recommendations to paleoanthropology students that became known as the “Tim Commandments” and included such rules as: “Do not purchase fossils,” “Do not bribe officials,” “Do not steal another person’s site,” and “Do not let ambition distort your ethics. If your career goal is to make a fortune, then go to medical school, become a knee surgeon, and practice on suburban soccer players.”

He is particularly scathing in his criticism of “careerist” anthropologists who pander to the press and spin “just so” stories about the emergence of humankind, like latter-day Rudyard Kiplings. Yet White is adept at working with the media himself, although he resists the temptation to bring the fossils to life with descriptions of how they might have behaved in their lost worlds until he has analyzed them in detail. When asked on National Public Radio whether Neandertals had speech, for example, he drew a distinct line between science fact and science fiction. “Jean Auel has sold an awful lot of books with stories about that,” he said, referring to the best-selling author of Clan of the Cave Bear and other Neandertal fiction. He reflexively tries to puncture any notions of glamour surrounding his quest for human ancestors. As a guest lecturer at a college in Minnesota, his response to an audience member’s question about how he felt when he walked where humans first walked was typical: “Hot.”

White demands similar discipline from the scholars who are members of the Middle Awash Research Group. The group is an international team that over twenty-five years has grown to include more than fifty specialists, most with Ph.D.s, from sixteen nations who work with White on the fossils, site geology, and archaeology. Officially, there are several coleaders of this team, but unofficially White is the commander—indeed, he is sometimes referred to as “the General,” and he even sounds like one when he refers to the European or African “theaters” for finding fossils. He set the tone and style for the group early on, although several of the Ethiopians have emerged in recent years as independent researchers in their own right, and although he insists that every major decision about the project is made as a group. He is even careful about how he poses for photos with his Ethiopian colleagues, so that he does not appear to be in charge. As a rule, details about discoveries are kept quiet until they are ready to be published in scientific journals. This is one team that has not been shadowed by film crews and whose movements have not been shown on the National Geographic or Discovery channels.

White’s silence about the fossils his team has found creates a mystique that spurs more interest in the team’s discoveries; he is an alpha male in a crowd of paleoanthropologists. His rivals keep an eye on him, both intensely curious about what he is doing and wary that they will be stung by his sharp criticism, often thinly veiled as caustic humor. Though most respect his high standard of scholarship and his capacity for hard work, many resent his refusal to offer previews of his fossils or discuss them until he is ready to publish a detailed description—a process that has left the entire field of paleoanthropology in suspense about the identity of the partial skeleton he has been excavating and analyzing in Ethiopia for more than a decade. One colleague calls the Middle Awash research project the “Manhattan Project of Paleoanthropology.” But White will not be pressured or rushed, and he is particularly loath to see researchers speculate about the fossils he has under study until he can publish his analysis and influence the first impressions of the fossils. He figures it is easier to say no to everyone rather than give favored colleagues what he calls a “sneak preview,” a form of insider trading of scientific information that White thinks is unfair—unless, like Brunet, they have discovered a new fossil that they need to compare directly so they can identify it. This policy does not win him friends. White obviously doesn’t care, and he is even somewhat amused by his bad-boy notoriety, chuckling when he learns that he has been called “He Who Shall Not Be Named”—a reference to the brilliant dark wizard who has fallen from grace in the Harry Potter books. What matters more than his colleagues’ good opinion is clearly his own opinion about how well he has analyzed and treated the fossils in his care—and his team’s track record of finding a stunning array of new fossils, year in and year out. One lucky discovery doesn’t impress him. He cites as models two baseball stars, Barry Bonds (if he did not use steroids, White notes) and Babe Ruth: “Bonds and the Babe are the best because they built up a record of success.”

White’s passion for fossils and exploring the natural world began when he was a child, growing up in the San Bernardino Mountains of California, near Lake Arrowhead. His family’s home was perched on a ridge in a place with the evocative name of Sky Forest, built on a crest that the locals called the Rim of the World. From this vantage point, thousands of feet above the San Bernardino Valley, White grew up playing in a national forest, catching snakes and horned toads, and climbing on huge granite boulders. Ancient American Indians had ground acorns in the mortars in these boulders, leaving a trail of obsidian flakes and pottery shards, which White collected.

White was still catching rattlesnakes when he was an undergraduate at the University of California in Riverside—and he would later joke that snake recognition would prove a valuable career asset in the contentious field of paleoanthropology. But his childhood fascination with the ancient Indians of California grew into a desire to study the even deeper past and track the way humans and other animals evolved over millions of years in Africa.

On this January day in 1995, White focused on a fossil that is one of the earliest members of the human family. He knew then that when he finished assembling the chalky fragments of this partial skeleton in the lab, fitting them together like pieces in a three-dimensional puzzle that is missing half of its parts, he would be the first person to glimpse an early human ancestor that was alive more than 4 million years ago. For years, he and other paleoanthropologists could only imagine what the earliest members of the human family looked like. Here, covered in silt, was the real thing. As he removed the silt from the fossil, millimeter by millimeter, he was uncovering the outline of a primate that was already offering surprises.

Just a few months earlier, in September 1994, White and his colleagues had introduced the first fossils they had found of this type of early human ancestor on the cover of Nature. This was a career achievement for a scientist, akin to getting on the cover of Time or Newsweek—usually only groundbreaking research or discoveries get such prominent play. In the same way that politicians display photos of themselves posing with prominent colleagues on their walls, White has framed photos of famous fossils he has known that were featured on the covers of Nature, Science, and other leading journals. The most famous of those is the fossil of a small jaw that appeared on the cover of Nature in 1994, showing a milk tooth of what they called an entirely new type of hominid—one that White and his colleagues initially named Australopithecus ramidus, a name that honored the local Afar people, ramidus in their language meaning “root,” suggesting that it was humanity’s root ancestor. At an age of 4.4 million years, this fossil was the first in twenty years to challenge Lucy for her status as the earliest human ancestor.

That claim to being the earliest ancestor, however, depended on seventeen fossils, most of which were teeth or jawbone. That meant A. ramidus had earned its place on the human line by the skin of its teeth, as the paleoanthropologist Bernard Wood of George Washington University, a frequent commentator in Nature, wrote in an accompanying article on the new fossils. Although Wood exulted that it looked to him like the long-sought missing link with the ancestor of chimpanzees, others said White had not proved beyond a doubt that A. ramidus was a hominid—he needed bones from the neck down to show how this creature moved through the prehistoric woods where it lived. To pass the traditional litmus test for being a bona fide hominid, it had to walk upright, rather than on its knuckles like a chimpanzee or gorilla.

So in November 1994, immediately after the rains stopped and the dry season started in the Middle Awash, White and his colleagues were back at work in the fossil beds near the village of Aramis, 150 miles northeast of Addis Ababa. There, less than two hundred feet from where they had made their initial discovery of the teeth of one individual of A. ramidus in 1992, the team members crawled across a shallow gully, with gloves on their hands and pads on their knees, positioned shoulder to shoulder so they would not miss a fragment in the rubble. As they moved up an embankment, the recent rains had eroded the surface, exposing a fragment of bone camouflaged by dust and rocks. A reserved, soft-spoken Ethiopian graduate student with a talent for finding fossils, Yohannes Haile-Selassie, was the first to spot two pieces of a bone from the palm of a hand. That hand bone was followed by pieces of a pelvis; leg, ankle, and foot bones; arm, wrist, and hand bones; a lower jaw with teeth—and a skull. None of the pieces were duplicates, which told them they had found the partial skeleton of a single individual. Before this discovery, only a few other partial skeletons of hominids that were older than 1 million years had been discovered, and the oldest were Lucy’s remains.

The excitement was tempered, however, by the condition of the skeleton. The bone was so soft and crushed that White later described it as roadkill. It would take the Middle Awash team three years to excavate it from the soil and rock. After the team members managed to remove large blocks of sediment with embedded fossils, they would drive the blocks at the end of the season to Addis Ababa, where White would finish the excavation in the lab at the National Museum.
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White had just returned from the field with parts of the ancient skeleton in January 1995 and was still in the early stages of removing the fossils from their blocks of hardened sediment when he got a visit from Meave Leakey. Leakey is a zoologist whose expertise is in fossils of monkeys. She had come to Addis Ababa with casts of fossils discovered a few months earlier on the shores of an ancient lake on the western side of Lake Turkana, a crescent of green water that cuts 180 miles from the border of Ethiopia into northern Kenya. Leakey was there to compare the fossils her team had found with those being analyzed by White and his colleagues to see if these extinct creatures showed any signs of being related to each other.

Meave had known White since he was a graduate student at the University of Michigan, and was undoubtedly eager to see the fossils. She is also the wife of famed fossil hunter Richard Leakey, and by 1995, when she made her trip to Addis Ababa, she was in the awkward position of knowing that Richard and White had not spoken to each other in years. The Leakeys met White on his first trip to Kenya, in 1974. They had invited him to work with the African team that found fossils at Koobi Fora, on the eastern shore of Lake Turkana; he stayed for three field seasons. At the time, Richard, Meave, and their famous team of fossil hunters, called the Hominid Gang, were known for their discoveries of a stunning series of hominids that lived near the lake almost 2 million years ago. In a remarkable dynastic succession, Richard had inherited the mantle of being the world’s most famous fossil hunter from his father, Louis Leakey, who was the first to show that early humans evolved in eastern Africa.

An early photo of Meave and Richard in National Geographic in 1970—the year they were married—showed them both astride camels, setting off into the desert. Richard had organized the camel safari with an obvious eye for the photogenic. He sat atop a wooden saddle covered with sheepskin, with a red-and-black turban on his head and a broad smile on his tanned face. Meave was on her own camel beside him, lithe and fair. Never mind that the camels proved to be more trouble than they were worth, stubborn, slow, and a lure for lions and desert bandits. The image suggested nineteenth-century explorers—and may have prompted White’s disparaging remark that fossils are not found according to National Geographic mythology. Richard and Meave were indeed tall, bronzed, and good-looking, as if they had been cast for the parts, and were having the time of their lives. This article was the first of a long series in National Geographic, Life, and other publications. They were a golden couple with a certain mystique. Richard even joked that in those early days, fossils practically fell out of the ground when they approached, as if their appeal was magnetic even to long-dead human ancestors. Their camp at Koobi Fora also drew a steady stream of young scientists, wealthy philanthropists, ambassadors, and even a Dutch prince and his entourage.

In truth, Meave did not bask in the spotlight. She was at heart a serious zoologist with a Ph.D. who was happier lying on the ground at eye level with a fossil than facing a camera. She has an extraordinary adventurous spirit and work ethic and enjoys the fossil talk and storytelling around the camp table at the end of a long day in the field. But she had not traveled from her native Wales to Africa to search for the missing link. Meave was intrigued instead by the evolution of animals in general. Though she recognized that the hominids were special and brought in funding for more expeditions, she was not infected with the hominid fever that swept through Koobi Fora, which became a training ground for a long line of researchers. Many were competitive young men like White, who stood out as particularly bright and aggressive even in this group. Unlike Meave and many of these young scientists, Richard was self-trained and had no academic degrees—and was proud of it. He had absorbed a lot from his parents and was a natural leader who knew how to run a camp and find fossils in the most hostile terrain. He was very much the magnetic center of this paleo-universe, surrounded by an inner orbit of loyal paleoanthropologists and anatomists working with him on the prize hominid fossils, even as he came and went to attend to museum business in Nairobi and to raise funds from international donors.

In this crowd, Meave was a low-key presence. She once joked during a public lecture that she got to work on the hominids only when Richard was distracted. She showed a slide of herself hovering behind Richard, trying to get a glimpse of a fossil he was examining. In fact, she was as serious as anyone about her research and had spent thousands of hours over the years finding, excavating, and examining fossils of hominids, as well as of other animals. Photos of those early expeditions often show her bent over fossils at a wooden table in camp, gluing tiny fragments of skulls or other shattered bones back together like pieces of broken porcelain. Not surprisingly, she and Richard talked fossils night after night at dinner at home. Meave would recall years later how much this would annoy their two daughters, who she also brought to camp, first as infants and then as young girls; as soon as they were old enough, they would help fetch water and work on the excavations. Yet though Meave was contributing to the team in significant ways and was respected for her perseverance and her knowledge of primate fossils, she—like many others—spent two decades in the shadow of Richard’s brilliant blaze.

That changed rather suddenly on April 20, 1989, when it was announced on the radio in Kenya that President Daniel arap Moi had appointed Richard to take over management of Kenya’s Wildlife Service, effective immediately. Richard had been planning an expedition to west Turkana that summer, but he immediately resigned his position at the National Museums of Kenya to take on the challenge of rescuing the national parks. Poachers had shot hundreds of elephants and had even killed game wardens and some tourists. Saving wildlife and restoring order to the parks was a cause close to Richard’s heart, and it came at a time when he was ready for a new challenge. Not only was he highly visible and successful, which made him the object of envy and emulation, but he also had tremendous power to recommend who got access to fossils and fossil sites in Kenya. His decisions—and autocratic approach—made him enemies. He had followed in his father’s footsteps, inheriting leadership of the National Museums of Kenya, which they built over the years into a world-class research center. He had established rules and de facto practices that would influence how many expeditions would work in Kenya for years to come—but some people chafed under his leadership. One of his most vocal critics, in fact, was White. An exchange of letters between White and Richard only intensified, rather than resolved, the tension—and actually ended in threats of legal action. Richard complained years later that the criticism from White and others plagued him even when he was in the hospital in 1979 and early 1980, fighting for his life after a kidney transplant. Almost a decade later, at the age of forty-five, he was weary of the highly personal politics of paleoanthropology and ready to step away from the field for a while.

Meave was prepared to take charge. She had already become head of paleontology at the National Museums and was making plans to head the field expedition to west Turkana that summer. She and Richard and their colleagues had spent two decades focusing on fossil beds at Lake Turkana that were 1 million to 3.5 million years old. It was time, she decided, to look for fossils in older sites.

By the time she traveled to Addis Ababa to see White in January 1995, she was fifty-three years old and had spent several months every year for five years doing backbreaking work in the scorching sandstone exposures of the west Turkana desert, searching for fossils that were more than 4 million years old. Her straight blond hair was silver-gray now, and her face was lined from years in the dry desert without sunblock or cover. She had weathered difficulties that would have discouraged many others. Yet over the years she had acquired an air of quiet resolve and strength, like steel tempered by fire. Her first expeditions to west Turkana had proved disappointing—in four years of fieldwork at a place called Lothagam, her team had found fossils of every imaginable extinct animal, but only six teeth of hominids. During the first week of her last season there, Richard had nearly been killed in a plane crash. His road to recovery had been a difficult one, involving the amputation of both of his legs in England and many months of physical therapy to learn to walk again. Finally, in May 1994, Meave could return to the field. She moved the team to Kanapoi, an ancient lakebed in the undulating badlands of southwest Turkana. It was time for a fresh start.

There, just two weeks after setting up camp along a dry riverbed, her team scored a major discovery. She would describe it in National Geographic a year later: one of the members of the Hominid Gang, Wambua Mangao, called out excitedly to her; she followed him to a slope glazed with volcanic rubble. There, she could see bits of bluish tooth enamel embedded in a rock. When she turned the rock over, she realized it held half of the upper jaw of an animal the size of a chimpanzee. It was a hominid, but what type of early human? Could it be the earliest known hominid? She knew from the geology that it was about 4 million years old. But she was unaware that a member of White’s team was in London that very month, hand-delivering two manuscripts to an editor from Nature, describing their new fossils from Ethiopia that were 4.4 million years old.

Over the next few weeks, the renowned Hominid Gang fossil hunter Kamoya Kimeu found two parts of a shinbone that resembled those of Lucy’s species, showing that this chimp-sized creature had walked upright. Then came more teeth and, on the last weekend of the field season, a complete lower jaw and the ear region of a skull. These body parts from several individuals showed a mixture of primitive traits, such as those found in a chimpanzee, and more derived characters—new traits that appeared later in early humans but not in the African apes. The new fossils also showed some unique features of their own. The mix suggested that Meave and the Hominid Gang had assembled fossils of a new type of early human—an upright-walking hominid that was more primitive than Lucy.

By the time she returned to Nairobi, Meave was delighted with the finds they would soon report. She was convinced that her team had collected the most complete known specimens of a hominid this old. Unaware of the discoveries made by White and the Middle Awash Research Group in Ethiopia, Meave thought she might even have in her hands the remains of the oldest known hominid, and a possible ancestor for Lucy’s species.

Then she learned from the Leakey biographer Virginia Morell that White was about to announce a new hominid species from Ethiopia that was even older than her fossils from Kanapoi. Before she even had announced her team’s discovery of the earliest known hominid, her fossils already had been eclipsed by those discovered by Tim White and the Middle Awash group. When the reports appeared in Nature on September 22, 1994, she studied the photos and scoured the description of the fossils. Could the new species they were announcing, A. ramidus, be related to the fossils she had found? What was the evidence that A. ramidus was even a hominid?

Meave wrote to White about her team’s discoveries at Kanapoi, and he invited her to Addis Ababa so they could compare fossils. It was in January 1995 that the two met in a single-story concrete-block building—a lab built with American National Science Foundation research dollars that was torn down in 2004 to make room for a new, five-story laboratory. They met in the spartan hominid room, where White brought out fossils of Lucy’s kind, A. afarensis, to see how they compared with the casts of fossils that Meave had brought. Then, one at a time, White showed Meave original fossils of Ardipithecus ramidus from the safe, comparing teeth from Ardipithecus and Meave’s fossils.

What Meave and White saw would lead them to conclude that her fossils were a new kind of early human—different from the fossils White and his colleagues had found. They were pleased that the Kanapoi fossils appeared to be intermediate between A. ramidus and Lucy’s species, both in time and the way they looked, perhaps showing one lineage evolving over time. White told Meave that she should focus on finding baby teeth—in particular, lower molars that could be compared directly with the particularly informative milk molar of A. ramidus. (She would find such molars, and it would confirm their sense that this was one lineage.) The meeting was productive and friendly, Meave remembered years later. White was hospitable; he even paid her hotel bill.

Later that year Meave and paleontologist Alan Walker and their colleagues published their description of the fossils at Kanapoi and those from another bone bed on the eastern shore of Lake Turkana called Allia Bay, where they had found more fossils of the same type. They named them Australopithecus anamensis, drawing on the Turkana word anam for “lake,” which was fitting since all of the fossils came from the floodplain of a river that flowed into the ancient Lonyumun Lake, whose waters extended far beyond the shores of modern Lake Turkana. They would propose this “ape of the lake” as the direct ancestor of Lucy’s species. The shinbone provided the oldest direct evidence for upright walking, making A. anamensis the earliest indisputable hominid. The editors at Nature commented that these were exciting times for paleoanthropology. Meave and Walker had heard that White’s team had excavated even more fossils of A. ramidus, and they were wondering if the bones from the neck down proved its identity as an upright-walking hominid. “We’re on tenterhooks waiting to see what Tim has,” Walker told the New York Times.
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CHAPTER ONE

__________________


 AFRICAN TRAILBLAZERS



Most scientific problems are far better understood by studying their history than their logic.


ERNST MAYR, evolutionary biologist

I was told as a young student not to waste my time searching for Early Man in Africa, since “everyone knew he had started in Asia.”


LOUIS LEAKEY, 1966



It was an October morning in 2003. Meave Leakey was driving from Nairobi north along the eastern wall of the Rift Valley in central Kenya, expertly weaving around potholes in the tarmac and dodging oncoming buses that played chicken with smaller vehicles to scare them out of their way. Trucks belched black smoke that stung her eyes, cyclists hitched rides up hills holding on to the backs of buses, and jam-packed public shuttles called matatus spent almost as much time passing each other as staying on their side of the two-lane road. As Meave negotiated this nerve-racking traffic on the Uplands Road between Nairobi and Nakuru, she calmly recounted the story of how the search for human ancestors began in eastern Africa. “Until the middle of 1959, only a few people seriously believed eastern Africa was a sensible place to look for the earliest human ancestors,” she said.

This history is personal for her, because it is the saga of her husband’s parents, Louis and Mary Leakey. This formidable pair was among the first to stake their careers on Africa as the birthplace of mankind. For three decades, their work in eastern Africa was an almost solitary pursuit. Even those researchers who found fossils of early ape-men in South Africa during that time had trouble convincing their European colleagues that these primitive fossils were ancestors of humans. Then, in 1959, Mary found a fossil in Olduvai Gorge, Tanzania, that would finally give the Leakeys the hard evidence they had long sought that early humans did indeed evolve in eastern Africa. Louis named the cranium, or partial skull, Zinjanthropus boisei—Zinj from an Arabic word for eastern Africa, anthropus from the Greek word for man, and boisei from Charles Boise, a London businessman who was their benefactor. Translated, the name is an assertion: “Man from Eastern Africa.” And once the Man from Eastern Africa made his appearance, the push was on to find more extinct men and women. Soon, teams of French and American researchers headed to eastern Africa, like forty-niners to California during the gold rush. The fossils they found in the Great Rift Valley in the 1960s and 1970s soon made it known as the cradle of humanity.

But Louis’s search for the missing link in eastern Africa had started more than thirty years earlier, right in the gullies and rock shelters alongside the Uplands Road where Meave was driving nearly eighty years later, high above the Great Rift Valley. In 1926, the first year that Louis worked in the area, the Uplands Road did not exist, and the trip from Nairobi in Louis’s Model T Ford took a half day over muddy tracks. The air was so clear that Louis could see miles across the Great Rift Valley from his camp, down a slope covered with acacia trees and scrub brush to Lake Elmenteita, a shallow alkaline lake rimmed with the pink froth of flamingos. Bush babies, leopards, aardvarks, and ibises lived in the acacia woodlands near the shore, and a herd of hippos wallowed in the lake. Beyond the lake, the jagged calderas of several extinct volcanoes lined up to form the silhouette of a human figure that the local Masai tribesmen called Elngiragata Olmorani, for Sleeping Warrior. A few British settlers were staking out the Masai’s traditional grazing grounds for homesteads for cattle ranches, but otherwise the area was still remote and primeval.

Today, Elmenteita is only an hour’s drive beyond the shanty sprawl surrounding Nairobi, and much of the land around the lake is fenced in by private owners. The hippos are gone and the bush babies and a few remaining leopards have retreated to a wildlife sanctuary. But the view of the rift valley far below is still stunning, and Meave named the volcanoes visible in the distance as she searched for a familiar turnoff. Spotting it, she jostled down a dirt road, past a quarry where workers mined a crumbly white rock called diatomite, and pulled into a grassy driveway. The sign said: KARIANDUSI MUSEUM, NATIONAL MUSEUMS OF KENYA. It did not look like much: a guard’s hut and a whitewashed, single-room museum with some casts of skulls and an exhibit on the formation of the Great Rift Valley. It was clearly off the tourists’ safari circuit.

A curator eventually appeared, delighted to find someone who wanted to tour the site on a Monday in October. He was even more surprised to find out that the tall woman with straight, silver-gray hair and hazel eyes spoke Swahili and was a member of the Leakey family—a name that is well-known in Kenya. At sixty-one, Meave had been here many times before and knew the history of Kariandusi by heart. She is long-legged and fit after a lifetime of hard work scrambling over rugged terrain for fossils, and she did not need a guide to lead her into the gulch. She let the curator show her the way to a series of steplike pits anyway, partly because she was curious to learn what he knew. He took her to the first pit, which was covered with a corrugated metal roof. Meave leaned over the rail and pointed to the dirt floor encrusted with hundreds of stone tools, most made of glassy black obsidian, the rock that comes from volcanic lava. There were tear-shaped hand axes, two-sided flakes, and even triplets of round stones that look like black billiard balls. “This is where it all began,” said Meave. She was referring to Louis’s search for early man in eastern Africa. These shiny black tools at Kariandusi were among the first hard evidence of a sophisticated ancient Stone Age culture in eastern Africa. They were made by people who left them on the shores of the lake almost 500,000 years ago, perhaps when they came to hunt wild animals that were quenching their thirst at dawn or dusk. She climbed down wooden stairs into a deep gully where an ibis was roosting in a tree. Meave remembered a photo from National Geographic that showed Louis bending over a cliff there, pointing to stone tools embedded in the wall. This was precisely the spot where Louis and his team found their first ancient hand axes in eastern Africa in 1929.
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In 1871, less than sixty years earlier, Charles Darwin had proposed in The Descent of Man and Selection in Relation to Sex, that the earliest ancestors of humans probably lived on the African continent. But that prediction was based on absolutely no evidence from fossils. In fact, at the time only one fossil of another type of human being was known, and that was of a Neandertal that had lived in the Neander valley of Germany sometime in the past 70,000 years. Darwin chose Africa because humans’ closest cousins in the animal kingdom—chimpanzees and gorillas—lived in Africa; therefore, he wrote, “it is more probable that our early progenitors lived on the African continent than elsewhere.” But Darwin admitted that it was “useless to speculate on this subject,” since an extinct European ape nearly as large as humans could also have given rise to humans.

That didn’t stop Darwin’s colleagues from conjecture. His friend and champion Thomas Henry Huxley (also known as Darwin’s “bulldog”) agreed that humans should be put in the same family as chimpanzees and gorillas, and enthusiastically promoted that view in debates and in his 1863 book Evidence as to Man’s Place in Nature. (Darwin himself avoided dealing directly with the issue until 1871, when he published The Descent of Man.) But a contemporary and admirer of Darwin’s, the prominent German biologist Ernst Haeckel, believed that the Asian apes (orangutans and gibbons) were closer relatives of humans than the African apes were. Haeckel proposed this link in his sketches of the human family tree in 1868, drawing a direct line between Asian apes and a new species of fossil human that he proposed and explicitly called the missing link. In his writings and lectures, Haeckel fleshed out this missing link as a hairy, primitive creature half ape, half man, named Pithecanthropus alalus. (Literally, “ape-man without speech,” from the Greek pithec, “ape,” anthropus, “man,” and alalus, “without speech.”) It walked semierect, had protruding teeth, and was speechless. But there wasn’t a bit of hard evidence to support this vision of an ape-man. Haeckel’s missing link was purely theoretical.

One person who heard of Haeckel’s ideas on human evolution was a young Dutch medical student, Eugène Dubois, who became the first of a long line of young men obsessed with finding this missing link—and winning honor and fortune. In 1887, when Dubois couldn’t get the Dutch government to finance an expedition to the tropics to search for fossils, he quit his job as an anatomist at the University of Amsterdam and joined the Royal Dutch East Indies Army as a military doctor so he could be posted to the Dutch East Indies, now the Indonesian archipelago. Ancient fossils of mammals that had been alive during the earliest stages of the Age of Man (the Pleistocene epoch) had been found there. He thought it most likely that fossils of extinct ancestors of similar age would be preserved there as well. According to his biographer, the anthropologist Pat Shipman, he also reasoned that if apes lived in the tropics today, extinct apes and early ape-men would also have been more likely to live in the tropics.

It was an incredible long shot, but he sailed for the Dutch East Indies at the age of twenty-nine with his young wife and their baby. Dubois was the first of many fossil hunters to risk his life in search of an elusive missing link. He battled malarial fever without modern medicines; his team hemorrhaged workers, who ran away, became ill, or stole fossils to sell as “dragon” bones to traders from China; and they faced bad roads through the overgrown jungles of Java, mosquitoes, hellish heat, and torrential rains. Amazingly, Dubois and his family survived. More incredibly, he found what he was looking for. In August 1891, his crew discovered the molar of a hominid eroding out of the banks of the Solo River near the village of Trinil on the island of Java. Two months later, his crew found a skullcap that was larger than that of a chimpanzee’s but smaller than that of a human’s. Later, they found a thighbone. Dubois recognized the skullcap as belonging to a species that must have had a brain intermediate in size and development between humans and apes. But the thighbone belonged to a creature that walked upright—even before its brain had expanded.

He pronounced it Pithecanthropus erectus (or “erect ape-man”). It was an amazing feat. He had never searched for fossils but had nonetheless traveled halfway around the world to an island archipelago where he’d reasoned that such fossils should be found. Today, Dubois’s Java man is still recognized as a major discovery—the first fossil found of an early hominid and the first specimen of Homo erectus (as it was later renamed), a key human ancestor that arose about 1.8 million years ago, probably in Africa, before migrating to Asia, where it persisted until sometime in the past 250,000 years. This species of human and its descendants may even have lived until as recently as 13,000 years ago in the form of the so-called Hobbit, the dwarf species of human whose remains were found in 2004 on the Indonesian island of Flores.

Convincing his colleagues that he had found the missing link would prove more difficult than finding the fossils themselves. When Dubois announced his discovery of Java man in 1893, he expected honor and scientific recognition. Instead, his monograph on this “man-ape” was met with skepticism and snide comments, some dismissing the fossil as a giant gibbon or an individual whose features had been distorted by disease or a wound. Word reached him in Java in 1894 that his European colleagues questioned many aspects of his monograph on the fossil—from his claim that all the fossils came from the same individual to the way his crew had mapped the fossil site.

Dubois traveled to Europe in 1895 to defend his discovery, winning a few converts as he lectured and displayed the bones themselves. Haeckel, who had inspired him, was one who embraced Java man as a human ancestor. But the theory of evolution was still new and was not universally accepted among scholars. Although Dubois was well educated and a meticulous scientist, perhaps the real problem was that an ancestor that looked so much like an ape was more than the scientific establishment of the late nineteenth century could accept. His biographer Shipman concluded, “In truth, the problem lay more in the prevailing beliefs among his colleagues than in Dubois’ shortcomings.”

As he battled his colleagues well into the twentieth century, Dubois’s own shortcomings also became apparent—he grew secretive and territorial about his fossils, particularly after he gave a cast to a German anatomist who then toured the world with it, giving lectures and publishing a detailed description about Java man before Dubois had finished his own analysis of the skull he had found. After that, he withdrew from his colleagues and even rigged a mirror above his door at home so he could see who was there when his maid answered, turning away prominent scientists who’d traveled from as far as America to see the fossils that he stored in his basement.

History would prove Dubois right about Java man, but he died an angry man, unrecognized and estranged from his wife and friends—all alienated by his increasing irascibility. He was, perhaps, the first fossil hunter to become a victim of his own success in finding a human ancestor, as if the fossil came with a mummy’s curse.

It was a bitter omen of the kind of controversy that would swirl around almost every new fossil vying to be a human ancestor. Even experienced researchers often react with more emotion to the discovery of human ancestors than they do to fossils of any other animal, including dinosaurs. New fossils almost always shatter preconceived notions of what our ancestors should look like, revealing our origins as ordinary apes rather than as exalted beings marked from the beginning with a big brain or some other sign of special destiny. Darwin recognized this reflexive denial of our savage past in The Descent of Man when he warned, “We must, however, acknowledge, as it seems to me, that man with all his noble qualities, with sympathy which feels for the most debased, with benevolence which extends not only to other men but to the humblest living creature, with his god-like intellect which has penetrated into the movements and constitution of the solar system—with all these exalted powers—Man still bears in his bodily frame the indelible stamp of his lowly origin.”
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Preconceptions of what the missing link should look like, in fact, colored the scientific community’s remarkable acceptance of the next fossil proposed as an early hominid, almost twenty years later. This was the Piltdown hoax, a sorry tale that began when a young English soldier and amateur antiquarian, Charles Dawson, “discovered” fragments of a skull, a lower jaw, and some teeth in a gravel pit at Piltdown in Sussex, England, over the years between 1908 and 1915. Dawson’s fossils were convincing to several leading scientists of the day, including paleontologist Sir Arthur Smith Woodward, who was keeper of geology at the British Museum, and Sir Arthur Keith, the most eminent British anatomist of the day. Keith had spent a year studying the skulls of two hundred primates and come to the conclusion that the essence of being human was to have a big brain relative to the size of the body.

With Piltdown man, Keith got exactly what he was looking for. When put together, the big brain and primitive apelike jaw of Piltdown precisely fit Keith’s image of a “missing link” between humans and apes. Keith embraced it as a direct human ancestor, and defended it for decades. There were some skeptics, chiefly Americans who argued that the jaw did not belong with the skull.

It turns out that Piltdown man had been made to order. Scientists from Oxford University and the British Museum formally declared it a fake in 1953 after chemical tests showed that the jawbone belonged to an orangutan and that the skullcap was human and older than the jawbone. The forgers had filed the molars to look more human, and they had stained the bones and stone tools to match before planting the “fossils” in the gravel pit. They were obviously familiar with Keith’s notion of a human ancestor. Dawson is the front-runner in a line of suspects, but he died in 1916, perhaps before he planned to admit to the hoax.

Unfortunately, Piltdown man continued to cause damage long after Dawson died. For forty years, in fact, fallout from Piltdown would delay the recognition of the authentic fossils, including Dubois’s Java man. Java man and fossils found later in South Africa did not fit the image as well as Piltdown for the one missing link between modern humans and apes, so they were relegated to side branches on the family tree—shown as separate species, types or “races” of humanlike creatures that had gone extinct. Worse, some were even thought to have given rise to humans still living in the Stone Age, but not Europeans. Confusion persisted for many years. One popular book, called Meet Your Ancestors, by Roy Chapman Andrews, a retired director of the American Museum of Natural History, vividly illustrates a popular view of the human family that still persisted in 1945, when the book was published. On the book’s endpapers, a diagram labeled “The Family Tree of Man” shows Java man giving rise to living Australian aborigines. Another Chinese fossil that was considered a close cousin of Java man begets living Mongoloids. Both of those lineages start with a ground ape. But a separate lineage that originated with a forest ape leads to the European cave painters known as the Cro-Magnon, whom the author describes as “wise men” and the ancestors of European Homo sapiens. Andrews allows for some inbreeding but describes aborigines as “not much advanced beyond the stage of Neanderthal Man.” The message was clear: Europeans were a superior race with their own largely separate ancestry from forest apes, rather than from lowly ground apes.
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The most significant fossil eclipsed by the long shadow cast by Piltdown was the first early hominid skull from Africa. In 1924, an Australian anatomist named Raymond Dart had taken the post of chair of anatomy at the University of Witswatersrand in Johannesburg, South Africa, after completing his medical studies in London. When he got to Johannesburg, he was dismayed to find no reference collection of skeletons to study. So he announced a competition to see which students could bring in the most interesting bones. He described the outcome years later in his autobiography, Adventures with the Missing Link: One student, the only woman in the class, told him she had seen the skull of a fossil baboon on the mantel at a friend’s house. Dart told her it was probably not a baboon, since he knew of only two fossil primates that had been found at that time in sub-Saharan Africa. The student borrowed the skull, which was indeed a fossil baboon. It belonged to her friend, a director of the Northern Lime Company at Taung, where fossils turned up occasionally in the limestone rock. Dart asked the manager to send him any other fossils they might find.

Later that year, in the summer of 1924, two wooden crates were left on Dart’s stoop, just as he was struggling to put on a stiff-winged collar for a friend’s wedding at his house, in which he was to serve as best man. Dart tore off the collar and pried open the crates with a crowbar, against the admonishments of his wife, who warned that the wedding guests would soon be arriving. In the first crate, there was little of interest. But in the second crate, right on top was the fossilized cast of a brain in limestone—an endocast, which is the imprint of the brain on the inside of the skull, much like a death mask is the plaster impression of a face. This one was complete with the pattern of blood vessels. Having made an intensive study of endocranial casts during his medical studies in London, Dart was thrilled. Ransacking the box for the face that matched the brain cast, he quickly found a large piece of rock and fossilized bone that fit perfectly. He could see that the brain came from a creature with a forebrain that was larger than a chimpanzee’s, although it was not big enough to belong to a primitive human. He was standing in the shade admiring it when the groom found him and broke his reverie, telling him he had to finish dressing because the guests were arriving. But, Dart would write in his autobiography, he could scarcely wait until the wedding was over so he could reexamine his “treasures,” which he had stored in his wardrobe.

It took him months to clean the fossil, like a sculptor chiseling away stone from a form he sees in marble. Eventually, on December 23, he split the rock with a hammer and his wife’s steel knitting needles, and the face emerged. What Dart saw was a baby’s face, with a full set of milk teeth and its first permanent molars just in the process of erupting. “I doubt that there could have been any parent prouder of his offspring than I was of my Taungs baby on that Christmas of 1924,” Dart wrote. The baby was neither ape nor human. It had small canines like a four-year-old human, and the position of the head right on top of the spine indicated that it had walked upright. A neuroanatomist who had not set out to find the missing link, Dart soon realized that he had found a probable early member of the human family. By early 1925, Dart was ready to baptize his baby: he published a paper in the prestigious journal Nature, in which he named it Australopithecus africanus, or “southern ape from Africa.” It soon became known as the Taung baby. A few immediately recognized its importance as a hominid that was even more primitive than Dubois’s Java man.

Others, perhaps blinded by the anatomy of Piltdown, dismissed the Taung baby as a young ape, rather than a hominid. It had exactly the opposite gestalt of Piltdown: where Piltdown had a large brain and primitive jaw, Taung had a relatively small brain (although the forebrain was noticeably large) and modern teeth. Both could not have been direct ancestors of modern humans. Keith suggested that Dart had mistakenly identified the Taung baby as a hominid because its young age made it look more modern. In time, he wrote, its face and teeth undoubtedly would have looked more apelike as it developed into an adult ape.

Like Dubois, Dart also traveled to England to rescue the reputation of his fossil hominid. He had anticipated skepticism, but when he got there in 1931, he was not prepared for his delicate skull to be upstaged by a new fossil. This one was from China—Peking man, a skull discovered in 1929 by a young Canadian physician, Davidson Black. The skull resembled Dubois’s Java man, but Black gave it a different name, Sinanthropus pekinensis, that would persist for years before paleoanthropologists recognized that it and Java man were the same species—the renamed Homo erectus. Black was much more effective than Dart or Dubois in spreading the news—sending tactful advance warning to leading scholars he had trained with in England, then touring Europe and the United States immediately with casts and a slide show, which helped build the case that Peking man was a serious contender for the missing link. He claimed that his fossils were intermediate between Dubois’s Java man and Neandertals, putting Peking man a step closer to being human.

By the time Dart appeared in England, his presentation on the Taung baby was anticlimactic, and the scientists he visited were much more interested in talking about the Chinese fossils they had seen and an Asian origin for humans. The Taung baby was a nice fossil, but it was an also-ran, not on the one line of descent to humans. Keith’s criticism of the Taung fossil even extended to Dart—he later wrote that he was “rather frightened” of Dart because of “his flightiness, his scorn for accepted opinion, the unorthodoxy of his outlook.” Personal politics again colored the reception of a bona fide fossil hominid.

When Dart left London, he was deeply discouraged. He did not fight back. Instead, he put aside his monograph on the fossil and even gave up work on other fossils for many years. He later would explain that he had no burning zeal for fossils and had not come to Africa to search for the missing link. He had other professional interests in neurology and was by then eager to get out of the field of human origins.
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Dart’s experience should have discouraged any young researcher who hoped to find a missing link in Africa. But Louis Leakey, who was a student at St. John’s College in Cambridge, England, liked to challenge conventional wisdom and had unshakable confidence in his own instincts. He had read Darwin’s Descent of Man, knew about the Taung baby, and had heard about the discovery of a fossil skeleton in 1913 at Oldoway in the British colony Tanganyika—now Olduvai in the nation of Tanzania. These African fossils reinforced his own feelings that Africa was the birthplace of humankind. “I became excited with the idea that everyone was looking in the wrong place,” he wrote in his first autobiography, White African. And he began to make plans to lead his own small expedition to eastern Africa in the summer of 1926, where he intended to excavate a cave that he and his sisters had discovered when he was a young child growing up in Kabete, in the lush mountains north of Nairobi, where he was born.

Louis was the son of British parents who ran an Anglican mission in Kabete, and he had acquired a missionary’s zeal and single-mindedness of purpose in the face of obstacles that would have daunted most men. As a boy, playing with his friends from the Kikuyu tribe, he had found obsidian stone tools in the countryside around Kabete. He had taken some of those tools to a zoologist at Nairobi’s Coryndon Museum who was a friend of the family’s and who had taught Louis how to classify birds and label museum specimens. The zoologist confirmed that the tools Louis had found were indeed arrowheads. Louis decided then that he wanted to be both a missionary, like his father, and a scientist, like the zoologist. He would one day find out about the Stone Age men who had made the tools he found. At the age of thirteen, he had already set his course.

But when he was sent to boarding school in England at age sixteen, he faced challenges that threatened to derail his plans. Louis later wrote that when he went to school, he was shy and unsophisticated and fit badly into the life of the place. His friends in Kenya had been Kikuyu boys who considered him a blood brother, because he had taken part in their secret initiation ceremonies. Though he had studied Latin and mathematics, and had spoken French at the dinner table in Kenya, Louis related, “In language and mental outlook I was more Kikuyu than English.” He did not know Greek; worse, he had never played cricket and did not know how to swim, which brought him ridicule from much younger boys and hazing from older boys. In Kenya, he had been used to a great deal of freedom, building, near his parents’ home, his own three-room house, where he lived as a teenager. He earned money by trapping animals and helped his father teach school in Kabete. In England, he chafed at the rules for bedtime and passes for visiting the nearby town, which made him feel like “a child of 10 when I felt like a man of 20.” He even had to get permission to stay up late to catch up on his studies. Despite this effort, his headmaster discouraged his ambition to win a scholarship to attend Cambridge University, his father’s alma mater.

Perhaps the experience of being different from the other boys contributed to the making of a maverick, because by the time he did get a small scholarship, to St. John’s College at Cambridge, he already was charting his own course—convincing administrators to accept Kikuyu as one of two modern-language requirements. He also managed to take time off to search for dinosaur fossils in Tanzania while recovering from a head injury suffered while playing rugby. He got in trouble with the authorities for playing African signal drums on the roof of his rooms in St. John’s College, but he earned top marks in anthropology and archaeology and got a small grant to spend a Christmas vacation studying collections of ancient artifacts in museums in Europe. While there, he met the prominent German paleontologist Hans Reck, who had found the skeleton in Olduvai. Though the skeleton would eventually prove to be the remains of a modern human that had intruded into older sediments, Louis half seriously made plans that one day they would visit Olduvai together.

As he studied the artifacts from ancient cultures in Europe, Louis became even more certain that there must be evidence of humans in Africa at least as old as those in Europe. At the time, archaeologists thought that the oldest human culture was one found in Europe—a stone-hand-axe tradition they called the Chellean that had been made by the earliest ape-men. Louis thought he could find similarly ancient stone tools and, perhaps, their toolmakers in Africa: “I was born in Eastern Africa and I’ve already found traces of early man there. Furthermore, I’m convinced that Africa, not Asia, is the cradle of mankind.” One of his professors tried to dissuade him, uttering the now legendary admonishment that he should not waste his time looking for early man in Africa. He should go instead to Asia, home of Java man and Peking man.

Louis ignored the advice, since he was intent on finding out if Darwin was right about Africa being the birthplace of humankind. In 1926, he was awarded a research fellowship by St. John’s to return to Kenya for a year to lead the First Eastern African Archaeological Expedition (consisting of himself and a fellow Cambridge graduate). After finding little of importance in caves he had discovered as a child in Kabete, he set up camp in an abandoned pigsty on a farm on the slope above Lake Elmenteita where he had heard about a prehistoric burial mound. Eventually he moved to an abandoned farmhouse where he was joined by his first wife, Frida, and a half-dozen other researchers whose excavations uncovered skeletons of prehistoric humans and tools.

It took them three years, working in rock shelters and on exposed hillsides along the ridges above Lake Elmenteita and the Nakuru-Naivasha basin before they found the evidence Leakey was seeking of a truly ancient culture. Finally, in May 1929, just three weeks before the end of the 1928–29 field season, two members of Louis’s team surveyed the gullies at Kariandusi and discovered a cache of tear-shaped hand axes. Louis was delighted: these tools were exactly what he had sought—relics of a culture that appeared to be almost as ancient as the Chellean culture of Europe. He knew they were ancient because they were found along the shorelines of a giant prehistoric lake. He thought the tools dated to the first ice age, which at the time was thought to be 40,000 to 50,000 years ago. Never one for understatement, Leakey wrote in White African: “The discovery was, therefore, of the very greatest importance.”

Today, the hand axes at Kariandusi are thought to be 500,000 years old, rather than 50,000. But his estimate fit with the best geologic dates known at the time, which were estimated using relative dating, which determines the age of a layer of rock based on the fossils it contains and the rocks and fossils found above and below it. For many years, there was no clear idea of the absolute age of each rock layer or of the earth itself. Therefore, in 1926, the age of the earth was thought to be only 65 million years (now it is dated to be 4.5 billion years), and the age of mankind (the Pleistocene) was estimated at 500,000 years (today the Pleistocene is dated precisely to just under 2 million years). The tools were indeed old and one of the first concentrations found in eastern Africa of the Acheulean tradition, a tool kit that was the Swiss Army knife for Homo erectus, the species of Java man and Peking man. Early modern humans, now known as archaic Homo sapiens, also used the same type of tool kit, until someone finally invented a more sophisticated stone technology, which caught on about 250,000 years ago.
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Louis’s triumph was short-lived. His stone tools should have been the beginning of a brilliant academic career. They were not. Louis did go to Olduvai with Reck in 1931, and he also worked at two sites in western Kenya, Kanjera and Kanam, where he found a jawbone in 1932. His troubles began when he boldly claimed that the jawbone, which he named Homo kanamensis, was “not only the oldest human fragment from Africa, but the most ancient fragment of true Homo yet to be discovered anywhere in the world.” At first, his colleagues congratulated him, assuming Louis’s date of 500,000 years was correct for the jawbone. Louis, not yet thirty, got his first taste of fame.

He returned to Kanam with the eminent British geologist Percy Boswell to prove the ancient age of his jawbone. Instead, he found to his horror that the iron pegs he had left in concrete to mark the spot had been removed, perhaps by the local Luo people for fishing spears. And the photos that Louis had taken of the site had not turned out, so it was impossible to confirm the precise spot where the jawbone was found and thereby date the sediments to nail down the jawbone’s age.

When Boswell returned to England and reported to the Royal Society that Louis did not know exactly where he had found his fossil, Louis’s reputation suffered. Later, when the fossils were shown to be much younger and Boswell published his doubts in a letter to the journal Nature, Louis was labeled as an enthusiast who worked too fast to be trusted as a careful scientist. It also hurt him that he had scandalized Cambridge colleagues by leaving his wife, Frida, in 1934, when she was pregnant with their second child. He had fallen in love with Mary Nicol, a twenty-year-old amateur archaeologist who was illustrating a book Louis was writing on the evolution of man and his culture. The two were living together in a village near Cambridge.

Louis married Mary just as his professional prospects were dimming. His expectations of a fellowship at Cambridge faded, and his ability to obtain grants to search for fossils in Africa deteriorated. The combination of Percy’s report on his unreliable science at Kanam and his illicit affair with Mary led to his total ostracism from British academic circles. Louis pressed on anyway, taking Mary to Olduvai in Tanzania in 1935, where they would work off and on for the rest of their lives. There were only tiny grants, and Louis earned just enough money to support his growing family by writing books about his life, human prehistory, and the Kikuyu people. But he and Mary continued to explore and excavate archaeological and anthropological sites in Kenya. They found stone tools, teeth, and even the jaw of an extinct ape that had lived millions of years ago on the shores of Lake Victoria in Kenya.

It wasn’t until more than a decade later, in 1948, that they made a discovery of international importance—the first skull of a fossil ape ever found. It was the partial skull, face, and jaw of an 18-million-year-old extinct ape called Proconsul from Rusinga Island in Lake Victoria, Kenya. Mary, who had found it, flew with it on her lap to England so that the prominent Oxford University anthropologist Wilfrid Le Gros Clark could examine it. News of the discovery traveled ahead of her to London, where newspaper headlines proclaimed, THE LEAKEYS FIND IMPORTANT FOSSIL-MAN ANCESTOR. The headlines were wrong. Although Louis thought Proconsul a possible ancestor for later apes and man, he knew it was far too primitive to be a human ancestor. Today it is seen as ancestral to both the lesser and the great apes that came later.

Le Gros Clark was an important friend of the Leakeys. He played a critical role in helping to convince a growing number of prehistorians that Africa was the birthplace of humankind. A year earlier, at the First Pan-African Congress of Prehistory in Nairobi, organized by Louis, Le Gros Clark had openly stated that the Taung skull and other new fossils of its species were indeed near human and belonged in the human family tree. He had traveled to South Africa before the congress and had met with Dart and Robert Broom. Broom, a Scots-born paleontologist who had been trained as a medical doctor, was curator of vertebrate fossils at the Transvaal Museum in South Africa, where he would carry on the paleontological work after Dart became discouraged in the 1930s and 1940s. He and his assistant, John T. Robinson, also found a diverse group of hominids, representing at least three different species, in caves in South Africa. Those fossils included adult specimens of the same species as the Taung baby.

When Le Gros Clark finally saw these fossils from South Africa, he recognized them as hominids. Le Gros, as he was called, gave them his official blessing, and his lead was quickly followed all over the world. The forged Piltdown fossils had recently been given a long-overdue deathblow in 1953 when chemical tests were finally done at the British Museum; the fossils were declared fakes. As Piltdown exited, the stage was cleared for the South African fossils and the entry of the next major player in the prehistory of Africa, the now-famous skull of Zinjanthropus boisei that changed Mary and Louis Leakey’s lives for good.


 
[image: image]
 


Mary Leakey discovered Zinj, as it was called, on the morning of July 17, 1959. Louis was in camp with a fever, and she set out by herself on a walk with her two Dalmatians to explore the fossil beds at Olduvai Gorge, where Louis had worked off and on since 1931. A scrap of bone poking out of the dirt caught her eye. She brushed away a little of the sediment and saw two teeth, black-brown and set in the curve of a jaw. She knew right away it was a hominid skull, and rushed back to camp to break the news to Louis. The Leakey biographer Virginia Morell described how Mary told Louis over and over: “I’ve got him! I’ve got him! I’ve got him!”

Louis, who was groggy with fever, was puzzled: “Got what?”

“Him, the man! Our man. The one we’ve been looking for,” she replied.

Louis joked later that he quickly recovered from his fever as soon as he saw the fossil. He was disappointed to note that the skull had teeth just like those of the South African australopithecines, which he had considered an evolutionary side branch that did not give rise to modern humans. He had been hoping for a creature that looked more like Sir Arthur Keith’s ideal ancestor—one with a bigger brain and more modern teeth that would clearly fit in the genus Homo. (The definition of the genus Homo at the time required a brain of at least 750 cubic centimeters, which was larger than a gorilla’s brain but less than the smallest known human brain.) He called those “true men,” and the australopithecines “near-men.” But his disappointment gave way to excitement as he saw other humanlike characteristics in the skull. As he and Mary excavated the skull, it became clear that it was a robust australopithecine with enormous jaws and teeth, which would prompt one colleague to dub it “Nutcracker man.” Interestingly, Louis pronounced Zinj a hominid on the basis of traits in its skull and teeth—not on any direct evidence from the skeleton for upright walking.

Louis called it “the connecting link between the South African near-men and true man as we know him.” The robust skull is recognized today as a member of Australopithecus boisei (also known as Paranthropus boisei ). More members of the same species, including a partial skeleton, have been found in Ethiopia and Kenya, and today A. boisei is considered more of a cousin whose own lineage went extinct than a direct ancestor of humans. Along with the australopithecines in South Africa, Zinj reinforced the hypothesis that Africa was the birthplace of humanity.

The discoveries also offered a new view of human evolution, showing that the earliest sign of becoming human was not a big brain, as Sir Arthur Keith had predicted (and, interestingly, as Louis had believed, as well). The Taung baby’s species and Zinj, as well as more robust forms of australopithecines from South Africa, showed that one of the first steps toward becoming human was walking upright. The big brain did not come until later, less than 2 million years ago, when it began to expand in Homo erectus, reaching its largest size in Neandertals and modern humans.
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The recognition of Africa as the birthplace of humans came at the same time as a revolution in the dating of fossil sites in the 1950s and 1960s. Louis had claimed that Zinj lived more than 600,000 years ago, and geologists thought at the time that the Pleistocene—the Age of Man—was about 1 million years ago (that date of 1 million years had doubled since the 1920s). Thus, Louis and Mary were stunned when, in 1961, a team of geologists at the University of California in Berkeley announced a date that was much older.

Berkeley geologists Jack Evernden and Garniss Curtis had traveled to Olduvai in 1957 and 1959 and collected samples of dirt at the base of the layer of sediments where the skull of Zinj was found. Researchers are unable to date ancient fossils directly, since they lack the radioactive elements necessary for radiometric dating. Instead, geochronologists collect samples of sediment laid down directly above and below a fossil, if possible, to bracket the age of the fossil. Back in their lab at Berkeley, Evernden and Curtis applied a sophisticated new method they had helped develop with physicists at Berkeley in the 1950s to the sediments from Olduvai. The method, known as potassium-argon dating, gave the age of sediments by using the radioactive decay of elements found naturally in rocks and soil. The method capitalized on a century of research that showed that unstable elements in rocks, such as radioactive uranium, potassium, and argon, decay gradually over time, emitting radiation and producing daughter elements that are stable and, therefore, not radioactive. The decay happens at a constant rate: the unstable version, or isotope, of potassium in volcanic sediments—called potassium-40—steadily decays, or ticks over, into a stable isotope of gas—argon-40—at a known rate.

In their lab, Curtis and Evernden heated the samples of sediment until they emitted the gas trapped inside. The pair used sophisticated new instruments to isolate and count atoms of potassium and argon gas as they were released from the sediments. The ratio of potassium-40 to argon-40 told them precisely how old the sediments were—the more argon, the more time had passed since the sediment was laid down at the fossil site.

The same methodology is also used with other isotopes, but the preferred method at ancient fossil sites in Africa today is a new version of the potassium-argon dating where researchers study the decay of two isotopes of argon. They use lasers to heat and count individual crystals of the isotopes of argon-40 and argon-39. The quality of the dates, however, depends on the quality of the sample of volcanic sediments, which must be rich in potassium or argon. Where fossils are found in soil without volcanic crystals, such as in Chad, researchers use other, less precise methods—such as dating sediments by the identification of extinct animals whose age is known.

In 1961, Curtis and Evernden were the first to use radiometric methods to date a fossil of an early human ancestor. Their potassium-argon dates for Zinj still hold; in this case, they dated the skull to about 1.75 million years. “It was four times older than previously thought at that time,” said the eminent Berkeley anthropologist Sherwood Washburn. “It changed the conception of the rate of evolution regarding fossil man.”

The new age fit Louis Leakey’s notion that humans had been evolving in Africa far longer than previously believed. At about the same time, Evernden and Curtis also used the new method to date volcanic rock beds of known age in Italy that were a benchmark for the beginning of the Pleistocene. They showed, with others, that the Pleistocene had to be recalibrated to extend back to 2 million years, a date that still holds today.
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For the Leakeys, nearly thirty years of work was justified, and fame unlike any they had known would soon follow. Louis embarked on a lecture tour of the United States and England, and entered into a long-standing arrangement with National Geographic, which started supporting the Leakeys’ efforts, paying them salaries and buying them tents and equipment. They began serious excavations at Olduvai immediately—work that soon led to the discovery of fossils that fit the criteria for the genus Homo. Louis called them Homo habilis, or “handyman,” because they were found alongside stone tools that he felt certain they had used. With this discovery, Leakey had a fossil that fit better his notions of an early human ancestor—and he proposed that Homo habilis was on the true line to humans, while all the australopithecines, including Zinj, were not. He held this view until his death in 1972.

But success brought problems at home. “Zinjanthropus had come into our lives,” Mary wrote later. “Though we were not immediately aware of it, the whole nature of our research operation at Olduvai was about to be altered drastically, and we ourselves were going to be profoundly affected.” The discovery of Zinj would have a “snowball effect” that would propel Louis and Mary down separate paths and eventually lead to the breakdown of their marriage. Where they had worked closely together before, Louis and Mary now traveled and worked separately more and more.

They were no longer alone, however, in their search for early humans in Africa. The French, who already had been working in Ethiopia, would expand their presence there, and a new generation of young researchers from Britain and the United States, unaccustomed to the ways of the British colonies, would push aggressively to get their own toehold on the prime fossil beds of Africa. For the first time, Louis would have serious competition in eastern Africa.
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