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HUMAN EVOLUTION AS UNDERSTOOD IN THE LATE 1960s AND EARLY 1970s

Anthropology is one of those sciences like astronomy. The phenomena—people, stars—are around us every day. This fact can make for a certain complacency until one stops to ponder the immensity and scope of the questions that surround human and cosmic origins. What could be more commonplace than people and stars, which we see every day and night? And yet what could be more difficult to understand? Of course people and stars have been known for a long time, and no explanations are necessary if one accepts the standard answers that have satisfied generations. All cultures around the world have origin myths to explain how people and stars came to be. They are just there—“that’s the way it is,” or “God did it, the Bible says it, and I believe it”—end of discussion.

Astronomers and anthropologists have had to overcome some long-held and fervent beliefs in freeing themselves to investigate scientifically the nature of the universe and of humanity within it. Progress was made by key individuals who questioned things. My grandmother Boaz, a God-fearing woman who believed in leaving well enough alone, called such people “doubting Thomases.” She loved me dearly, but she realized early on that I was one of them.

Doubting Thomases first arose in astronomy. Copernicus, whose heliostatic ideas replaced the geocentric notion of the universe (and humanity); Galileo, who was forced to recant his heliocentric theory and was put under hourse arrest for eight years; and Tycho Brahe, who ran afoul of the church when his discovery of a “nova”, or new star, shook confidence in the immutability of the universe. These pioneers offered a different interpretation of what ethnologists call exitential postulates, fundamental ideas in human society about who we are and where we fit into the universe. The heresy that these early astronomers were guilty of was that earth, our home, was not the unchageable point around which the heavens revolved: We were not in fact the center of the universe.

The key word here is, of course, “we”. Astronomers eventually were able to work out a compromise with the church that left out the human or anthropological component. Human beings might not be the center of the universe, but they certainly were the center of their corner of it.

A century or two later Darwin’s theory of evolution by natural selection questioned even this most sacrosanct of the tenets of the traditional Western religio-philosophical view of things. People had originated out of nature just the same as every other living species. Darwin thought that “there is grandeur in this view of life," but most other were appalled. Darwin’s scientific reasoning and supporting data, however, were compelling, and the theory withstood a firestorm of controversy. Finally, human beings could be studied scientifically—our origins, our history, everything.

I always have been fascinated by the strange paradox that leaves us with a great deal of in-depth knowledge of things of distant relevance but with an imperfect idea of extremely important things close at hand, some of which we think we already know. For example, in school I was puzzled as to why our biology class should be studying the frog in such excruciating detail yet ignoring human anatomy and biology. As I became older I thought of this as a sort of displacement behavior. When direct topics of investigation are too threatening, most people, scientists included, turn to more palatable spheres of activity. Great Soviet minds of the Cold War era turned to chess, for example, when their intellectual pursuits did not fit into the state’s plan for applied military-industrial research. Frogs are superficially less relevant and threatening to an anthropocentric view of the world than talking directly about human evolution and human biology. Perhaps the strength of this world view explains why human evolution is such a young science. A science that asks “why” of the most obvious of all phenomena, ourselves, is bound to run afoul of those in society who have serious investments in the status quo. Darwin asked why, and he was pilloried by the public for it.

In this book, I will tell the story of the most recent answers to Darwin’s “why?” questions. Why are there human races? Why do individuals differ from one another within one race? When and where did the human species originate? Why did people begin walking on two legs? Why do human beings have such large brains? What role did the use of tools play in human evolution? And on and on.

At first a lot of the research was descriptive. Anthropologists worked on chronicling and classifying the different varieties of humankind. This interest started in the eighteenth century. The German professor of anatomy and physiology, Johann Friedrich Blumenbach, was the first to concentrate on classifying human races on the basis of their skull shapes and physical features. He considered that there were five major races. Blumenbach is considered to be the father of anthropology.

The advent of Darwin’s theory allowed the observations of human variability to be organized into a framework. There was a history to the varieties of people that we see today. They did not just spring from the head of Zeus. They had evolved, adapting over the generations to environments as the most fit in the population survived and reproduced and the less fit died or produced fewer offspring. (The rephrasing of Darwin’s message by sociologist Herbert Spencer, “survival of the fittest,” caught on in the public mind, but it was inaccurate. Survival was not so much the issue as the relative number of offspring that survived and reproduced.)

The truly terrifying idea that Darwin’s new theoretical formulation unleashed was that humankind had sprung from the loins of an ape eons ago. “Let us hope that it is not true,” one Victorian lady is supposed to have uttered, “but if it is, let us hope that it does not become generally known.” Implicit in the idea was that there had been a “missing link,” a term coined by the English anatomist Thomas Henry Huxley to refer to that half animal, half human being that some future scientist would find in the fossil deposits of Africa. Huxley’s researches were based on detailed comparative anatomical study of the living issue of that early evolutionary split—humans and the great apes. He had determined from meticulous dissections that the African apes, the chimpanzee and gorilla, not the Asian orangutan, were closest to humankind. Darwin agreed. The conclusion followed that “it is somewhat more probable that man’s progenitors arose on the African continent than elsewhere,” as Darwin wrote in his Descent of Man (1872).

The concept of a missing link spread into the popular press. It jumped linguistic barriers. Even the famed German evolutionist Ernst Haeckel threw out the German “vermisste Verbindung” and used the term missing link instead. The original Huxleyan concept related to a fossil form yet to be discovered of a creature that had long been extinct. In the popular mind, there was even a time when the missing link was so misunderstood that people expected it to be found alive in some remote corner of the world.

Many scientists went in search of the missing link, with the idea that simply finding and describing fossils would suffice to answer Darwin’s questions. Some even claimed to have found it. Eugene Dubois, a Dutch anatomist and medical officer, went to the Dutch East Indies (now Indonesia) near the habitat of the orangutan to look for fossils that could document the missing link. In 1891 he reported the discovery of a thigh bone and a skull cap of a creature that he named Pithecanthropus. Pithecanthropus, meaning “ape-human” in Greek, had been Haeckel’s name for his hypothetical missing link, which he considered to have inhabited Asia, not Africa. Haeckel’s anatomical researches had indicated a greater similarity between humans and orangutans, contra Huxley and Darwin. But a century of research has shown that Pithecanthropus, although a more primitive species, is still a member of the human genus Homo. Pithecanthropus is now known as Homo erectus.

Africa did not become the site of serious anthropological investigation into human origins until 1924, and then it was by chance. Raymond Dart, a young Australian anatomist trained in England, had just entered a job as anatomy professor in Johannesburg, South Africa, when a fossil skull of an ape-like creature turned up. Dart, who was more interested in brain anatomy, dutifully if excitedly described the specimen, naming it Australopithecus africanus, “southern ape from Africa.” But Australopithecus, even if it was more primitive than any other human-like fossils then known, was not the missing link either. It already had the anatomy of a lineal ancestor of humans, and it was a bipedal hominid, a member of the human zoological family.

In the sixty-five years since the discovery of Australopithecus an immense amount of effort has gone into exploration for the true missing link, that fossil creature representative of a population of half ape, half hominids that gave rise to both living humans and living apes.

To know where to look and what to look for, anthropologists have created theories about what kind of animal our common ape-hominid ancestor was: what sort of environments it lived in, how it moved about, and what kind of behavior it exhibited. Some of these theories have been clever and remarkably prescient, utilizing many small clues to derive an overall conclusion that in time has proved correct. Huxley’s theory of the African origin of the hominid line, based on details of comparative anatomy of living human beings and living apes, is an example. Many other theories have ranged from novel rearrangements of facts to come up with different conclusions to concoctions of almost pure guesswork, interesting expositions of the possible, but nothing else. The last century and a half of human evolutionary literature is a fascinating excursion into science and science fiction. Our task, however, avoids the first one hundred years of origin theories when the only research technique was description. Instead we concentrate on the most recent forty years. It is not just theories that have changed the modern period, but also the research techniques on which they rely. The interplay between technique and theory is a fascinating, if little understood, phenomenon. It is my hope that, reading this book, you will learn not just what we think we know, but perhaps, more importantly, how we know it. For, truly, science has revolutionized the search for the missing link.

THE BIRTH OF BIOLOGICAL ANTHROPOLOGY


Modern biological anthropology can be dated from a unique meeting of scientists held in 1950 at Cold Spring Harbor Biological Laboratory on Long Island, New York. Two traditions of analyzing human evolution, variation, and adaptation collided at this meeting with the force of speeding trains, and out of the wreckage crawled modern biological anthropology. I term the two contending factions the “Old Guard” and the “Young Turks.” With the hindsight of history, the lines between these two perspectives is razor-sharp. Yet at the meeting there was only a vague comprehension that two different approaches—anthropology and genetics—were vying.

Representative of the Old Guard was Earnest A. Hooton, the erudite, witty, and always nattily dressed professor of anthropology at Harvard who had entered the study of human evolution through the classics. He had been a Rhodes Scholar at Oxford University and had there become enamored with the subject of human origins. Hooton was an inspiring teacher, and he trained most of the pre-World War II generation of biological anthropologists. Among his students, Harry Shapiro went to the American Museum of Natural History, Sherwood Washburn went to the University of Chicago and then to the University of California at Berkeley, Joe Birdsell went to UCLA, Wilton Krogman went to the University of Pennsylvania, and Bill Howells went to the University of Wisconsin and eventually came back to Harvard to take over when Hooton retired. All of them spoke of Hooton with fondness, as a man who held weekly teas for the students in his home and who took an active interest in their careers. Few could match Hooton’s wit, turn of phrase, and output. He dedicated one of his most popular books, Up from the Ape, to his critics, “humbly offered for their disapprobation.” As his research waned Hooton turned increasingly to the public for approbation. He produced engagingly written books entitled Young Man You Are Normal, on normal human variation, and Man’s Poor Relations, on the nonhuman primates.

Hooton’s research Armageddon was Pecos Pueblo, now almost a forgotten footnote in the annals of biological anthropology, buried by a generation of adulating students willing to turn a blind eye to their mentor’s failings. Even the usual to-the-point Sherry Washburn pulls his punches on Hooton and Pecos Pueblo.

Pecos Pueblo was an archaeological site in New Mexico excavated by Harvard archaeologist A. V. Kidder. Many human skeletons were found, all carefully excavated and sent back to the lab for analysis. Kidder asked his colleague Hooton to undertake their study. Hooton meticulously measured and described the skeletons, but what landed him in trouble was his interpretation of the results. Hooton made sense of the many variations that he saw in the bones of the Pecos Indians by classifying the skeletons into a number of discrete types. He then postulated a series of invasions or migrations of Asian peoples into North America to account for each of the types. Critics loudly pointed out that Hooton’s types were merely arbitrary cuts in continuous variation and that they did not exist. What were types anyway? They certainly did not have any genetic or statistic verifiability. Hooton’s clever ripostes supporting his typology kept his critics at bay, but he retreated more and more into the realm of popular writing. At the Cold Spring Harbor symposium of 1950 he appeared as a dapper man, hands on hips as he slipped the jabs of the Young Turks, but his typological research paradigm was collapsing. Soon no one in science would speak of the “Aryan Type” when referring to western European populations, and anthropologists would desist from christening fossils as new types with uniquely new genus and species names.

Sherwood Washburn was the leader of the Young Turks. He appeared at Cold Spring Harbor as a jaunty, intense young man with open collar. Washburn wanted to put to rest once and for all the typological approach to human evolution. He was tired of the seemingly endless debates about this or that wrinkle on the tooth crown of a particular fossil human specimen and whether it should carry the same name as another fossil. Much of this debate, Washburn maintained, was pointless because living human populations showed much of the same variation within their current boundaries. He believed that anthropologists should fall into line with other biologists and use defensible zoological principles to talk about species and populations. As reasonable as this proposal sounds today, it was radical at the time. Why, for example, should a specialist on birds, such as Ernst Mayr, or a specialist on fruitflies, such as Theodosius Dobzhansky, be at a conference on human evolution? It didn’t make sense to the Old Guard. What they did not realize was that these scientists were completing the circle that Darwin had begun to draw around all evolving life on earth, one that included human beings inside.

Collectively, the numerous papers published in 1951 as a result of the Cold Spring Harbor conference probably represent the most important single work in biological anthropology of this century. This body of work represents what the historian of science Thomas Kuhn has described as a “paradigm shift” in science—that time of confusion and unsettledness when scientists are reassessing the fundamentals of their lives’ work and research designs. In fact, most scientists cannot summon the personal strength to abandon the frameworks in which they have spent their professional lives. Kuhn points out that they have to die, taking their outmoded research paradigms to their graves, before a new generation, with less invested in the old ways, can move forward. Such was the case here. The Old Guard did not change its collective mind. Its adherents went down with all flags flying, dapper to the end.

The Old Guard basically believed in Hooton-style types. One of the participants at the conference, W. H. Sheldon from Columbia University, presented a paper in which he defended the concepts of somatotyping—the assignment of a three-digit code to a person on the basis of their body type. He believed that with this code people’s behavioral characteristics, particularly criminal behavior, could be predicted. He had so much confidence in his methods that he proposed that “social control” and “controlled human breeding” could result from his findings. These conclusions take biological anthropology out of the realm of the academic and into the realm of public policy, or perhaps science fiction.

Prior to the Cold Spring Harbor meeting this extension of typological biological anthropology into public policy had already been tried. A friend of my family who emigrated to the United States with her Russian husband after World War II remembers having her head measured by white-coated German scientists as a young woman in occupied Poland. Those with head shapes that conformed to a specific cut-off point determined by the German anthropology professors were classified as Aryan types and were sent one place; those with slightly different head shapes that were below the cut-off point were sent to concentration camps. She survived the cut-off point, but several other millions in Europe before and during World War II were not so fortunate. Typological anthropology served as the theoretical foundation for the most radical of modern social control movements—the extermination of non-Aryans perpetrated by the National Socialist Party that ruled Germany from 1933 to 1945.

The Young Turks at Cold Spring Harbor objected strenuously to the typological approach of Sheldon and Hooton by pointing out that individuals within populations were variable and that Sheldon had no proof that his ideal types were based on any real genetic foundation. Washburn maintained that somatotypes could change from parent to child depending on the environment. He thought that typing of individuals should be “replaced by getting some understanding of the processes which cause the differences.” Sheldon disagreed, saying that description should come first, but that this undertaking had seemed “to impose too great a burden on the human mind.”

The biggest bombshell dropped on the Old Guard, however, came from Ernst Mayr, a German-trained ornithologist and specialist in the naming (taxonomy) of species in nature. Using the new yardstick of variability within populations, he stated that “after due consideration of the many differences between Modern man, Java man, and the South African ape-man, I did not find any morphological characters that would necessitate separating them into several genera.” He suggested that all the fossil human-like specimens that anthropologists had discovered after so much laborious effort over the preceding century be simply ascribed to one genus, our own—Homo. In other words, the entire “Age of Description,” from before Darwin to Cold Spring Harbor, was a waste of time. His opinion was that the differences were not as great as between genera of other animals. This assertion meant that the wonderfully diverse lexicon of human paleontology, a virtual linguistic playground for the classically educated, with melliferous names such as Plesianthropus transvaalensis, Meganthropus palaeojavanicus, Africanthropus njarensis, Sinanthropus pekinensis, Pithecanthropus erectus, and so on, were to be replaced. Everything was now to be simply Homo, with three species: Homo transvaalensis, Homo erectus, and Homo sapiens.

Mayr’s proposal went so far that even Washburn argued that at least the South African Australopithecus be retained (instead of Homo transvaalensis) because it showed such significantly more primitive anatomy than members of the genus Homo. Mayr simply countered that the population is the important unit of evolution and that the population is what the species designates. How one determines a genus is arbitrary. The definition is gauged by the relative amount of difference that one sees between the genera of other animals and, in Mayr’s opinion, hominid fossils don’t show very much difference. To anthropologists, this statement was a bit like telling a new mother that her baby looks like every other baby. It did not go over well.

To this day most anthropologists have not accepted Mayr’s suggestion. But Mayr’s paper and the debate that ensued at Cold Spring Harbor in 1950 established the pattern that has characterized anthropological debates over naming of fossils ever since. A sort of two-party system has developed. On one side of the aisle sit the “lumpers,” who, like Mayr, prefer to emphasize the similarities in fossils and to lump them into large categories. They debate the “splitters” across the aisle, who focus on the detailed differences between each and every fossil and tend to give names based on those differences. After Cold Spring Harbor, lumpers and splitters did not like each other any better, but they at least had a common proving ground—they had to show that the species that they were proposing for fossils compared closely with the variability seen today in living species. Although this paradigm represents a major step forward from the idealized types of earlier anthropologists, it has not stemmed the tide of debate over hominid taxonomy, as we shall see.

Prior to Cold Spring Harbor, scientists who study the human body and its evolution were known exclusively as “physical anthropologists.” Shortly thereafter, Washburn proposed the names “experimental physical anthropology” and the “new physical anthropology” to describe the now-transformed discipline, but the term “biological anthropology” increasingly has come to be used. It emphasizes how much the field of human evolution has now become a synthesis of the traditional subject matter of anthropology and the theory of biology. As this book progresses, we will take up particular questions of biological anthropology, such as: What can we learn from the history of behavior? What can we learn from changing climates? What do tools tell us about changes in mental capacity?
 OFFSPRING OF THE NEW FIELD


The major fields of study that biological anthropologists engage in took shape in the 1950s in the wake of the Cold Spring Harbor conference. The term paleoanthropology, first proposed by the French anthropologist Paul Topinard in the late 180Os, was resuscitated by M. F. Ashley Montagu at the Cold Spring Harbor meeting. Paleoanthropology connotes a much broader field than “human paleontology,” which is the study of fossil human bones and the indications they give for evolutionary lineages. What is now considered the old core of paleoanthropology, the naming of fossil species and the interpretation of lineages, still evokes much of the heat in debates, but as the field has matured systematic investigations into early hominid environmental and chronological contexts, functional anatomy, and behavior have quietly become the norm.

Paleoanthropologists now aspire to understand the function of the anatomy of fossil bones, to bring them back to life, to place them into the behavioral repertoire of the ancient hominid to which they belonged. They are concerned with context—exactly how old the bones are, what sort of environment the hominids lived in, what animals and plants shared that environment, whether they ate or were eaten by the hominids, and what the associated archaeological remains such as stone tools or structures may tell about ancient hominid behavior.

This approach to paleoanthropology was launched by another Hooton student who was at the Cold Spring Harbor meeting, Joe Birdsell, then still a graduate student. In 1953 Birdsell teamed up with a biologist, George Bartolomew at UCLA, to produce a paper entitled “Ecology and the Protohominids.” It investigated the environment, animal and plant interactions, and behavioral contexts of hominid evolution from the standpoints of modern biology and ecology. This paper established a new subdiscipline known as “paleoecology” and spawned a spate of new hypotheses about early hominid divergence.

Suddenly anthropologists became aware that there was a new playground for ideas, and almost everyone got into the act. Linguists hypothesized on the origin of language; some thought it started with gestures, some thought that the australopithecines sang before they talked, and some tried to the tool-making to speech. Other anthropologists came up with the idea of a “cultural ecological niche” for hominids and, echoing Ernst Mayr’s paper at Cold Spring Harbor, they suggested that no more than one hominid species could have existed at any one time in the past. This idea developed into the “single species hypothesis” of Loring Brace and Milford Wolpoff at the University of Michigan. There was a plethora of new ideas on the evolution of upright walking or bipedalism: early hominids needed to see over tall grass on the African savanna; they stood up in order to carry food back to their campsites; higher stature gave them a more dominant ecological position in the food chain compared to other predators; by standing up their hands were freed for tool use, and so on. There was a flood of such hypothetical papers throughout the 1960s and early 1970s. This research had one common thread—the hypotheses were framed in biological and ecological terms. The missing link was now thought of as a population of animals, not one individual.

Paleoanthropologists, who now had a new paradigm, soon found that they had too many hypotheses and not enough data. More attention and more grants began being directed to research into the earliest phases of hominid evolution in Africa. There had to be some weeding out of the hypotheses. Data were needed to test all the widely divergent ideas of how hominids had come to be.

The efforts of one lone paleoanthropologist out on the African savanna then began to enter the mainstream. Louis Leakey was not impelled into the African heartland by theoretical formulations. He had been born there. He had struggled since 1931, largely unfunded and largely unsuccessfully, to discover fossil evidence of early hominids in Africa. In 1959 he and his wife Mary finally discovered the dramatically complete hominid skull for which they had been searching for twenty-eight years. Their work at Olduvai Gorge, Tanzania, was used in elementary science classes the world over as an example of the need for persistence in scientific research.

Still untouched out in East Africa by the influences emanating from Cold Spring Harbor, Leakey named his 1959 skull a new genus and species, Zinjanthropus boisei. The genus name was in honor of the old Arabic term for East Africa, “Zinj,” plus the Greek “anthropus” for “human or man,” and the species name was in honor of one of Leakey’s benefactors in England. Most other anthropologists then considered and still now recognize the skull as a member of the hominid genus Australopithecus. But the taxonomic squabbling that surrounded Leakey’s discovery was drowned out in the chorus of accolades. Here was a natural laboratory to test all the ideas that were pouring out of academia.

One young disciple of Washburn’s who had also been at Cold Spring Harbor, F. Clark Howell, then of the University of Chicago, lost no time in getting to East Africa. He arrived in Nairobi just months after the Zinjanthropus discovery. After consultations with Leakey he headed north in an exploratory reconnaissance of the Lower Omo Basin of southern Ethiopia. Fossils had first been discovered at Omo by an Austro-Hungarian expedition led by Count Samuel Teleki in 1888, and French paleontologist Camille Arambourg had made significant fossil collections in 1932-1933. Leakey himself had sent a Kenyan collector to Omo during World War II. But despite the discovery of many excellent fossil specimens no hominids had been found.

Howell’s trip had been hastily planned and mounted. He travelled alone in a Landrover that he discovered en route had a cracked engine block. Finding abundant fossil-laden deposits, he made some representative collections, only to have them confiscated by Ethiopian border authorities as he was heading back to Kenya. Years later fossil specimens of unknown origin were noticed paving the driveway to the district governor’s house in the southern Ethiopian outpost of Kalam; they were probably Howell’s. Yet Howell had succeeded in ascertaining that there was potential at Omo and he went back to Nairobi to report to Leakey.

Meanwhile Leakey’s own site, Olduvai Gorge, located in northern Tanzania, began to yield its potential, due in no small part to increased levels of funding. As momentous as the discovery of Zinjanthropus had been for Leakey’s scientific career, equally momentous was his discovery of American funding sources. The National Geographic Society was primary among them. With reliable vehicles and more funds for workers’ salaries, excavations and field surveys at Olduvai were extended. In 1968 Leakey founded with some backers in southern California the L.S.B. Leakey Foundation, based at Pasadena.

During the early 1960s a series of discoveries at Olduvai resulted in the recognition of a new species of hominid, Homo habilis. The new species name was coined in 1964 by Louis Leakey and two biological anthropological colleagues, Phillip Tobias of South Africa and John Napier of London. Homo habilis was exactly what Leakey had been looking for for decades: the very first demonstrably human ancestor, associated with stone tools and showing the human-like anatomical features of increased brain size, reduced overall dentition, and nonprotruding face. Earlier he had been all too ready to plug Zinjanthropus into this role, despite its very unhuman, massive chewing apparatus and the relatively small brain size of what was nicknamed Nutcracker Man. Previously, in the 1930s, Leakey had made similar claims based on a fossil jaw found under unclear geological conditions at the western Kenyan site of Kanam.

Homo habilis was the first early hominid species to be named in accordance with the biological tenets proposed at the Cold Spring Harbor meeting in 1950. But perhaps because of the earlier claims by Leakey, Homo habilis became a point of significant debate in the paleoanthropological community. Splitters, such as Howell, accepted the name as distinguishing a different species of early hominid. Lumpers, such as Brace and Wolpoff, considered the new fossils from Olduvai a part of either the more primitive Australopithecus africanus or the more advanced Homo erectus. When I first met Louis Leakey, seven years after Homo habilis had been baptized, the question that I posed to him was how did he respond to critics who questioned the distinctiveness of the species and on what evidence did he base his rebuttal. As a student immersed since prep school in the cut and thrust of academic debate I was unimpressed with Leakey’s dismissive answer. “The variability that has led some workers to question the validity of Homo habilis” he sniffed, “is not a view to which I subscribe.” As a bejewelled lady of the Washington social set led Leakey off to his next engagement, I stood there pondering the fact that I had just met one of the Old Guard, one of the true typologists.

A year later, in 1972, Leakey died of a heart attack in London on his way to another lecture tour of the United States. Now, looking back with the perspective of twenty years of hindsight, there is reason to view Louis Leakey more as an important transitional figure than as exclusively a member of the Old Guard. If Sherwood Washburn transformed the theoretical underpinnings of modern biological anthropology, Louis Leakey transformed the empirical methods of several of the important parts of the discipline. Washburn had the new ideas and Leakey had the new data to test them.
 GEO-SCIENCE ENTERS


One of the most important developments in paleoanthropology that Leakey had a hand in was the integration of new methods of dating fossil sites. Accurate dating of geological strata, fossil bones, and archaeological artifacts was a natural outgrowth of the new experimental physical anthropology. With independently measured dates one could cut through the circularity of argument that assessed age of a deposit on the basis of the evolutionary stages of the animals in it and then used the age to investigate the evolutionary history of the animals.

The era of radiometric dating was ushered in with Willard Libby’s development of the carbon-14 dating process, for which he won the Nobel Prize in 1955. The method was based on the atomic theory. Carbon-14 was formed in the upper atmosphere by solar radiation and was two neutrons heavier than carbon-12, the more common variety. It was not stable, however, and calculations showed that it would slowly degrade, or decay, to carbon-12. What was exciting to physicists was that this rate of decay was constant. When any animal or plant died and no more carbon-14 was entering its system from the air, half of the carbon-14 would be gone in 5,500 years. The amount would be halved every 5,500 years until there would be too little to measure. This limitation was usually about 50,000 years, and only recently have technical advances in measurement allowed fossils older than this to be dated by the Carbon-14 method. Paleoanthropologists were quick to grasp the potential of the new method, and soon after Libby had set up his new laboratory in Chicago he was running dates on archaeological sites, funded by an anthropological foundation, the Wenner-Gren Foundation in New York.

Leakey’s fossils were much older than 50,000 years, but no one knew exactly how old. Two geochemists at the University of California, Berkeley, Jack Evernden and Garniss Curtis, proposed to use a different type of dating method, one that had a much slower decay rate than carbon-14. This technique, the potassium-argon method, uses the rate of potassium decay to argon gas as the clock to measure the age of rocks. The half-life of potassium is several million years, so it is well suited to dating older rocks. Volcanic rocks have a lot of potassium and they occur in abundance in eastern Africa, as lavas, basalts, or ashes (called “tuffs”). Evernden and Curtis took samples of these rocks from Olduvai Gorge and subjected them to potassium-argon analysis.

What Evernden and Curtis found astounded even Leakey. Bed I at Olduvai, the level from which both Homo habilis and Zinjanthropus had come, was well in excess of the one million years originally estimated for it. It was almost twice as old, dating to 1.8 million years B.P. (before present).

A masterful promoter, Leakey lost no time in weaving this new-found, high-tech antiquity into his pitch. He had found the earliest human and Africa was now confirmed as the “cradle of humanity.” On a more scientific plane, Leakey’s application of potassium-argon dating to paleoanthropology ushered in a new age. There was no longer protracted debate about this or that stage of evolution as read from the fossils found associated with the hominids. It was now possible to speak in absolute terms about the age of fossil finds.

The use of the new method spread like wildfire to other fossil sites in eastern Africa, all the ones with volcanic rocks. Unfortunately, there were no dateable potassium-rich rocks in the South African cave sites, where the original Australopithecus discoveries were made. Their absolute dates are still matters of debate today. The old method of faunal comparison—which fossil antelope or pig species matches the fossil from your site, and how the evolutionary lineages of those species stack up to give a trend from older to younger—is how the South African sites have been dated.

Dates are important because paleoanthropology is a historical science. What happened when and who the actors on stage were at any particular time in the past are critical pieces of information for reconstructing human evolution. Absolute dates, those with numbers of years attached to them rather than words such as “early Pleistocene,’ allow hominid fossils to be placed precisely on the giant tally board that paleoanthropologists keep. The age of a specific fossil allows a scientist to place it within a matrix of time and anatomical similarity to the other hominid fossils known. A fossil skull that is anatomically similar to others but is much earlier in time, for example, can be interpreted as representative of a likely ancestral population. A fossil skull that is very dissimilar from others dating to the same time, on the other hand, is likely representative of a separate lineage.

The development of accurate dating methods was also necessary for the new focus on ecology that had developed as an outgrowth of Washburn’s new physical anthropology. One could now compare sites, floras, faunas, and hominid species from one area to the next within a clear time framework. Paleoanthropologists now began to gather the data to answer questions such as whether early hominids lived in the savanna, when they may have left the forests behind in their evolution, what types of food they had available to eat, and so forth. The Leakeys’ site at Olduvai was the first early hominid site dated with the new absolute dating method of potassium-argon. It became the first controlled laboratory for testing many of the hypotheses that had been developed following Cold Spring Harbor.
 EVOLUTION OF BEHAVIOR


Anthropologists now are interested in understanding not just how the fossils of our ancestors and relatives fit into evolutionary lineages but also how the animals from which the fossils came behaved: what they did, how they moved, what sort of groups they lived in, and so forth. But much of the past behavior of early hominids that anthropologists thirst to know about would not have been preserved as fossils. For example, there is no fossil record of sitting and gazing at a beautiful sunset or for what vocalizations australopithecines made when they woke up in the morning. Unfortunately, no matter how spectacular the discoveries at Olduvai or other fossil sites, they could never give us this information. “Behavior does not fossilize,” Washburn said. Paleoanthropologists can only find the results of behavior, such as footprints or stone tools, or they can study the anatomy of the fossil bones themselves and determine the range of movements that an early hominid had. The joints of the body are designed to move in only certain directions and this information can be very revealing if analyzed by an astute specialist. But as valuable as this information is, it does not help in determining social behavior, communication, and other daily behaviors that are crucial to know if we are ever to understand the evolution of human behavior.

Washburn’s solution was to study the behavior of humankind’s closest living relatives, the higher primates. This research could not be conducted by observing the animals in zoos; it would be necessary to live with them in the real world, where they behave naturally. The underlying theory is that primate behavior, including human behavior, is determined by biological and mental heritage on the one hand and by environment on the other. If Washburn could find a close match among the primates in terms of genetic closeness to hominids and in the most similar environment to early hominids, he reasoned that he would have the best chance of being able to deduce something significant about early savanna-living hominids. He chose the savanna baboon.

In 1957 Washburn and a graduate student, Irven DeVore, embarked on a study of the baboons living almost in Louis Leakey’s backyard, Nairobi National Park. Their study revealed that baboons live in harems; a single male is surrounded by several females, juveniles, and infants. There is a clear dominance hierarchy—also termed a pecking order from the early behavior studies of birds. Certain males have first access, before other males, to sitting places and to food. Males are usually dominant over females, although females have their own dominance hierarchy. The males are territorial, defending their space from other males with fierce, open-mouthed threats that show their long, impressive canines. They sit open-legged at the corners of their territories with erect penis to advertise their vigilance. The males band together to defend the troop against threats by predators, such as lions or leopards. Their social defense is effective, but Washburn and DeVore hypothesized that without the large canines early hominids probably would have needed weapons to ward off the predators.

The jump from baboon to early hominid was clear and persuasive. Many of the details of early hominid life on the savanna not supplied by the fossil record were filled in by recourse to the behavior of living baboons in that same savanna environment. The principle that study of nonhuman primates in the wild could contribute substantially to understanding human evolution was established.

The point was not lost on Louis Leakey, who, shortly after Washburn and De Vore had finished their second study of Kenyan baboons in 1962, enlisted Jane Goodall to begin her landmark study of chimpanzees at Gombe, Tanzania. Leakey, who prior to contact with Washburn had had no interest in primatology, became one of its great proselytizers. He subsequently promoted the major studies on the remaining two great apes: Dian Fossey’s study of mountain gorillas in Rwanda and Biruté Galdikas’s study of orangutans in Indonesia. These studies have provided the first long-term data that anthropologists have had on ape behavior in the wild. Goodall’s study is the longest continuous behavioral study of any animal species under natural conditions. This work has had a substantial impact on how we interpret early hominid behavior and ecology.

The interaction between Sherwood Washburn, the small, precise New England Yankee professor, and Louis Leakey, the robust, sun-weathered British ex-colonial bush explorer, was incongruous yet critically important in understanding the development of modern biological anthropology. Leakey took Washburn’s ideas on experimental anthropology, rolled up his sleeves, and dived in. In one of the early National Geographic articles on Olduvai, Leakey is shown immersed in the carcass of an antelope, which he is skinning as an early hominid would have, with a stone tool. In another case Louis Leakey and his son Richard defended a fresh kill from a pack of hungry hyenas on the Serengeti Plain using only sticks, to see if it could have been done by early hominids. Leakey believed that hominids were (and are) naturally distasteful to large cats and thus would have been protected from their onslaughts, but hyenas, in his opinion, were a real threat. In this case, as indeed for millions of years prior to this experiment, it was a dead heat. Some of the meat went to the hyenas, and some was kept by the hominids. The Leakeys escaped unharmed.

Having read this far, it may seem as if for every anthropologist there has been a theory of evolution. Huge fights have arisen over names, places, and dates. Every other paragraph of the last several pages introduced a new faction.

Anyone would be confused. Paradigm shifts—in this case from descriptive to biological anthropology—are confusing. In the past twenty years, however, much has been sorted out. And I have been lucky to see some of this sorting, which is what I hope to share with you in the remainder of the book.

-------

I walked into Sherwood Washburn’s office at the University of California at Berkeley in June 1972 when I was twenty years old. The paradigm shift in biological anthropology was only slightly older. Washburn had become the dominant force in American biological anthropology, first at the University of Chicago and after 1960 at Berkeley. By 1972 Washburn had built the premier program in human evolution and that was why I had come. While waiting to see him, I reviewed in my mind the sequence of events that had led me to his office.

I had been obsessed with the idea of human evolution since the age of twelve, when my prior interest in dinosaurs was transferred to prehistoric people by a book that I read in the sixth grade. Two years later, having exhausted all locally available sources, I began to look for schools that could give me courses in anthropology.

Anthropology then, as now, was not a widely taught course in secondary schools in the United States, but I was able to find two schools, Phillips Exeter Academy in New Hampshire and Verde Valley School in Arizona, that offered good programs. I went to summer school at Exeter in 1967 and took an intensive anthropology course with Zdenek Salzmann, a Czech anthropologist with a doctorate from Indiana University who specialized in Arapaho, an American Indian language. Salzmann, who preferred to be called Denny by the students, introduced me to the use of calipers, one of the standard measuring tools of the trade for biological anthropologists, and casts of fossil hominids. I had learned each of the specimens in the case in the anthropology room at Exeter within the month. But then, as throughout my subsequent study at Exeter, Harvard University Summer School, and the University of Virginia, my early training in anthropology was dominated by cultural anthropology. I learned all about Crow and Omaha kinship systems, Australian aboriginal subincision, uxorilocality among the Benda of Zimbabwe, and the sexual mores of New Caledonians.

Despite my heavy dose of cultural anthropology, I was happy as an undergraduate at the University of Virginia. The university allowed me to put together my own major, a “university major” in physical anthropology. I was able to put into my course of study medical school gross anatomy and neuroanatomy, human genetics and molecular genetics, ethology, and archaeology. Altogether, this curriculum was an excellent training for graduate school, but I never took a course in physical or biological anthropology. My mentor was Dr. Charles Kaut, an anthropologist from the University of Chicago who specialized in Apache and Philippine Tagalog kinship systems. Kaut reminded me of Ulysses S. Grant. He was a bearded, hard-talking, cigar-smoking, hard-drinking former Illinois farm boy.

Charles Kaut became my conduit to Sherwood Washburn. Kaut had been president of the graduate students’ Anthropology Club at Chicago, an organization for which Sherry Washburn served as faculty advisor. He had hung around with the physical anthropologist graduate students, too; Washburn’s star graduate student, Clark Howell, had been Kaut’s roommate. During the 1950s Chicago was the place to be for all branches of anthropology. Kaut had absorbed the state of the art in biological anthropology just by being around many of the major players in the field, and he relayed this information to me in the form of daily discussions, stories, and suggested readings in his office, which he let me use to study at night.

By the time I had finished my second year of undergraduate school I had, under Kaut’s tutelage, read virtually every one of Washburn’s papers as well as his edited books. By the time I finally met the man I felt that I had already known him for years. I had a pleasant, nonsubstantive discussion with Washburn, saying that I was at Berkeley for summer school, before my last year at the University of Virginia, and that I planned to apply to graduate school at Berkeley the following year. I was glad to be taking my first course in physical anthropology, a summer school course taught by a visiting primatologist. What struck me about Washburn were the incongruities: he seemed such an unassuming man to have effected such a revolution in the science of human origins, well known for its towering egos; so taciturn in conversation when his printed works were so voluminous; such a New Englander (although he did pronounce his rs) in the midst of the golden girls and surfers. When I left Washburn’s office I had a strong premonition that I would come back to Berkeley, but I did not have a clear idea of how I was to interact or work with Washburn himself. Despite the huge debt that I owed to him for my theoretical background, it was with Washburn’s star paleoanthropological student, F. Clark Howell, under whose aegis I was to return to Berkeley.

Historian of science Thomas Kuhn in his Structure of Scientific Revolutions pointed out that after a paradigm shift in a science there ensues a period of methodical data-gathering and sifting using the new paradigm. After the Washburnian paradigm shift in biological anthropology, Clark Howell represents this second phase of the development of the discipline. Although as an undergraduate at Chicago he was interested primarily in history and jazz, he fell under Washburn’s spell and had finished his doctorate by 1953 on a topic Washburn had supervised—split-line analysis of the base of the human skull. This technique, which fit into the new experimental paradigm, was aimed at understanding the meaning of the complicated pattern of bumps, grooves, pits, and foramina on the base of the skull. One softened up the bone with a decalcifying acid bath, then carefully separated with a dissecting needle the long strands of bone known as osteons. The pattern of splits between the osteons was called the split-line pattern and could be interpreted in a variety of ways indicative of function or genetic relatedness.

Howell, however, did not warm to a career in experimental anatomy. After finishing his doctoral dissertation he never returned to the subject, never cited it in his published papers, and never to my recollection ever mentioned it in conversation. Howell instead entered anthropology through his interest in history. He said the idea fascinated him when he learned that there was a time “before history”—prehistory. Howell attacked the subject of paleoanthropology with a passion. He had to know everything, to get every reference, to know all the details. He studied specimens in museums, amassing voluminous notes, observations, and measurements. He also began an active field excavation program to obtain more data to fill in where the museum collections left off. Here Howell was to make his greatest methodological contribution to the field: developing the modern, multidisciplinary paleoanthropological research expedition. Finally, there would be a chance of obtaining data necessary to test some of the behavioral hypotheses that had come out of the new physical anthropology of Washburn.

While Clark Howell, along with Louis Leakey, was working primarily on the paleoanthropological side of biological anthropology—trying to understand human evolution and behavior from fossils—others had taken Washburn’s lead and gone in the direction of comparative ethology by trying to understand human evolution and behavior from behavioral study of living animals. Assessing the theoretical formulations of early human behavior from this standpoint is important because a comparative approach can help to furnish models for the missing links in hominid behavioral evolution, models that paleoanthropology can then seek to investigate through the fossil record. It is to these hypotheses and speculations that we now turn.



2 Naked Apes and Killer Ape-Men


[image: Image]

The first and most interesting question of behavior concerns (you guessed it) sex. Although biological anthropologists rediscovered the importance of studying sex in the 1950s, I am relieved to report that some of my predecessor anthropologists had managed to stay interested in the subject, from as far back as Darwin’s day.
 SEX AND EVOLUTION


In Paris in the late nineteenth century the whole world was like a candy shop full of bizarre cultures and strange peoples waiting to be discovered. It was a heyday for anthropological data-gathering, with curiosities from around the globe displayed and analyzed at museums, the university, and the Academie Française. One day an academician presented his findings that human beings, alone of all the primates, lacked a penis bone. The os penis, even in the closely related great apes, runs the length of the penis and gives it a rigidity that the human penis is incapable of achieving. This clearly demonstrates, so the hypothesis went, that human beings have adapted to civilization and have lost much of the animal lust that characterizes the other primates. This conclusion did not go uncontested. Another anthropologist countered that the human penis is also the largest in all the primate order. Why should this be so if, as the first hypothesis averred, sex is so unimportant in human life?

There was no conclusive ending to the debate. Two apparently contradictory facts of comparative human sexual anatomy had been brought to light. Human males have both the largest and the only boneless penises among the primates.

Female sexual anatomy occupied the academicians a few years later when a woman from the Hottentot tribe of southern Africa arrived in Paris. Adult females of the Hottentots and related populations have a protruding enlargement of the fat deposit on their buttocks, a condition known as steatopygia. The Hottentot woman looked remarkably like ancient “Venus” figurines that recently had been unearthed from Pleistocene cave sites in France. Here was a chance, the French academicians thought, of being able to examine a “living fossil” of humanity. The woman was met with intense curiosity but a callous public viewed her as merely a newly discovered natural history specimen. She was exhibited around Paris, and when she died a few years later she was stuffed and put into the Musée de l’Homme. She is still there, back in the collections in an ancient glass case among the bones of Neanderthals.
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