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Some of the features of the Neanderthal skeleton. (Based on Churchill, 1998)
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Prologue








To me those mountain mists are an indelible memory. I have forgotten other things. Feelings of affection and of animosity, acts of kindness and expressions of disdain; these things are gone, leaving not a trace. But my spirit was transformed by those mists; they reside within me now; never will they leave me.


Pío Baroja, Fantasías Vascas









I look out the window at the rain. The drops of water sliding down the pane seem incongruous, an intrusion of the natural world on the artificial environment of concrete and asphalt that is the city. Apart from us, there is scarcely a biological entity within it. Though we are much more numerous now, we are the same men and women who 25,000 years ago lived under the open sky where large urban centers stand today. To be more precise, we are their descendants, the great grandchildren of those hunters and gatherers of natural foods whom we imagine living happily and in perfect harmony with the plants and animals of the day. We think wistfully of the days when we lived as untram-meled a life as that of the American Indians on the movie screens of our childhood. Free. Never having to go to the office.


People often ask me when I realized that paleoanthropology would be my vocation. Thinking back to find an answer, it comes to me that when I was a child, what I really wanted to be when I grew up was a hunter-gatherer. Maybe that is why I became a paleoanthropologist. All children are a little feral and untamed. We teach them things that are supposed to “civilize” them. We confine them within the four walls of a classroom. But somewhere within us all hides a prehistoric human who still responds to the call of the wild.


Of course we do not consider the appallingly high infant mortality rate of our prehistoric ancestors, almost half of whom died before the age of five. Nor do we think about the harsh winters with their endless snows, or famine in times of drought when the shadow of death spread mercilessly over small human communities. We imagine moments of sublime contentment, as when spring would arrive after a long winter and all that lived was reborn. We think about the fulfillment that we experience even during a brief foray into the natural world. By definition, nostalgia is a longing for only the positive aspects of the past. I recognize that there is much nostalgia in this book. But that is only the subjective aspect of the story.


By necessity this is also the story of formidable herbivores and powerful carnivores, of mountains and lakes, of the ice age and its glaciers, tundras, and taigas, and of Mediterranean forests. But it is also the story of smaller things, such as the falling of leaves in the autumn and the quiet footsteps of humans in the forest. The natural world is not a backdrop to the drama described herein. It is a protagonist. But fundamentally this is a narrative of our origins. It describes what we know about who we are and how we came to be so.


The book is divided into nine chapters and an epilogue. The first two chapters describe our place in relation to other living things—why we are so alone in the midst of so many species, why there is no other species on this planet that we can communicate with, who our nearest relatives were, and why they disappeared. The first few million years of human evolution are summarized, from the time in Africa before the emergence of a species that was able to populate first Asia and then Europe. If, as some others believe, our mental capacities were a recent evolutionary innovation, it would not be necessary to go so far back in time to trace their origins. However, if this thing called mind began its development long ago, when no human being had yet ventured out of Africa, then we have no option but to look to that continent not only for the sources of our physical structure, but also for the source of the human mind, our defining characteristic. In any event, the information provided to us by the first hominids sketches out a necessary background for our later consideration of another question: Apart from us, has there ever been another life form on earth that was conscious of its own existence and of its place in the world?


The third chapter considers the colonization of Europe and the glaciations that repeatedly covered much of the northern hemisphere over the last million years. The Neanderthals are discussed, as are their European ancestors, particularly those of the Sierra de Atapuerca, in what is today the Spanish province of Burgos. This concludes the first part of the book, fundamentally dedicated to the morphological modifications entailed in human evolution and the fossil record of the evolutionary process.


The fourth and fifth chapters focus on our ecosystems, or plant and animal communities, and how they have been transformed by one million years of European glaciations. This provides me the opportunity to discuss two of my great passions, mountains and forests. I am sure that many readers share my enthusiasm for what is left today of the natural world, but those who are not so interested in botany or in glaciers can skip these few pages without fear of losing the narrative thread of the book. I am confident that they will eventually return to this short digression when they want to know how the firs got to Cádiz or why the woods of Spain are so varied, even as seen from the windows of a passing car. The sixth chapter analyzes the role of humans in these ecosystems and the great wave of extinctions that took place when the ice melted and the present climatic epoch got under way. Wrapping up the most ecologically-oriented part of the book, we continue to the third and final section, in which we examine human mind and behavior.


The seventh chapter describes a remarkable paleontological site, the Sima de los Huesos, an ossuary in the Sierra de Atapuerca. Three hundred thousand years ago, more than thirty cadavers were deposited there by other humans in the earliest known funerary ritual. These people were conscious of the inevitability of death, a tragic discovery that changed life forever, depriving them and us of the blissful ignorance of the beasts of the field.


In the eighth chapter we explore the idea of consciousness and its inseparable companion, language. Are they detectable in the fossil record? When did symbols first appear?


With this information under our belts, we are prepared for the ninth and final chapter and the period of Neanderthal-Cro-Magnon coexistence, which ended with the disappearance of the Neanderthals. Fossil humans, climate, ecosystems, and the rugged Iberian terrain all have important roles to play in the final chapter. The narrative threads gather innumerable small events, occurring over a wide geographical area and an extended period of time. This story has long stimulated our imagination. It has given rise to a great deal of fiction, not all of it consistent with History with a capital H. I hope that it will be helpful to know which parts of those stories are realistic and which are implausible. This book provides some of the information that scientists are uncovering. With the benefit of that information, each person may envision events to his or her liking.


However, I would like to be up-front with the reader. Scientists now have a better idea when the Neanderthals disappeared, but it is not clear why or how they did so. Where science cannot provide information, speculation is the name of the game, because the circumstances of the events are subject to more than one interpretation. In this book I provide my version. The reader may arrive at different conclusions, since it is intuition and not reason that guides us in this mystery.


In any case, the Neanderthals are the primary protagonists of this book, not because they were our ancestors, but precisely because they were not. In the long evolutionary chain that links us to the first life forms billions of years ago, one link more or less would not have been very significant. But the Neanderthals were members of a parallel humankind that evolved in Europe independently from our evolutionary line over the course of hundreds of thousands of years. They provide a surprising mirror in which we can see people very much like ourselves but not quite the same. Thanks to the contrasts, we can understand ourselves better.


To make the reading of this book less of a chore, I have eliminated the use of acronyms to refer to fossils and the use of scientific names for present day plants and animals. The latter can be found readily in zoology and botany reference books. There is a summary bibliography of general works on paleoanthropology and prehistory at the end of the book, and a list of books and articles related to each chapter for those who wish to further explore specific parts of the story.


The goal of The Neanderthal’s Necklace is to inform and provide the reader with some of the pleasure to be had in the daily struggle to answer the question that disquiets all of us at some point: What are we doing here? But I have a hidden agenda. Perhaps I should not confess it. I would like the reader to finish the book and come to the Sierra de Atapuerca, our sacred mountain, or climb the high lonely páramos of Ambrona, or examine the horses and bulls etched into the rocks next to the river and the ruins of the old water mill at Siega Verde. I would like the reader to visit any of the cave or rock shelter paintings on the Iberian Peninsula, or simply contemplate a mountain or a forest. In any of these places, I would like the reader to shiver with recognition, to feel exactly the same way I do when I see these things.


Two books on my desk have been an inspiration to me in the writing of this one. The first is El Hombre Fósil, written in 1916 by Hugo Obermaier (1877–1946), a great scholar of Spanish prehistory. This book was later expanded and translated into English as Fossil Man in Spain. I had the good fortune to purchase one of the rare surviving copies of a first edition run of two to three hundred from an antiquarian bookseller in the Netherlands. When I opened it, I found a handwritten letter from the author advising someone that a copy of the book would soon be sent. It was intended for a French-speaking colleague who was being addressed very respectfully, but whose name was not mentioned. The greeting of the letter is simply “Cher Monsieur” From the marginal notations in the book I have deduced that it was none other than the famous paleoanthropologist Marcellin Boule, director of the Institute of Human Paleontology in Paris and Obermaier’s boss, since the latter had been a researcher for that Institute since 1910. Obermaier was born in Germany but eventually took up Spanish citizenship. In the letter, he expressed his hope to meet Boule under better circumstances in the future. It was the time of the Great War, and Boule was in fact obliged to dismiss Obermaier from the Institute as an enemy national. This copy of Obermaier’s monumental work, which contains his own handwriting on a letter and that of Boule in the margins, strongly evokes the history of human paleontology.


In Fossil Man in Spain, Obermaier successfully synthesized Spanish prehistory within the general framework of world prehistory. What is exemplary about the book is that it magnificently integrates archeological, geological, and paleontological knowledge. I could scarcely hope to achieve as much, and my book will be less formal, but I also intend to reflect the perspectives of the different disciplines involved in the excavation of a prehistoric site. What the field hath joined together, let no book put asunder.


The second book that I have on my desk, in the hope that its virtues will somehow rub off on me, is a work in two volumes, Fisiograjia del Solar Hispano (Hispania: The Physiography of Our Homeland). It was written by Eduardo Hernández-Pacheco (1872–1965), the truly great geologist, naturalist, and prehistori-an, and published in 1955. Hernández-Pacheco’s books are remarkable not only for the depth of his scientific thinking, but also for the classic and elegant flavor of his writing, which seems to flow from the same Spanish earth whose properties he described. I consider Don Eduardo to be one of the twentieth century’s great writers in the Castilian language, knowing as he did how to bring his beloved Spanish rocks to life for his readers. Interestingly, Herr or Don Hugo and Don Eduardo did not get along very well in life, but their books live in perfect harmony alongside each other on my desk.


In addition to these two classic works, I have another object on my desk. It is related to them in a sense, though it may not seem so at first glance. It is a copy of a sculpture, tiny really, of a woman’s head with her hair gathered on top. The original was carved from ivory 25,000 years ago in Dolni Vestonice in Moravia, a region of the Czech Republic. The head is very pretty, but to me it is more than a work of art. It is a manifestation of an exclusively human behavior, fruit of the capacity to communicate through symbols, to create language using images or sounds, to invent worlds and universes that may be fictional and even fantastic, but are just as real as reality itself. The books, the sculpture, and the computer I am writing on all spring from the same source. Creativity of mind and symbolic behavior, in general, form another of the important themes of the book you have in your hands, and one of the keys to understanding the demise of the Neanderthals and the reason for our absolute solitude today.


None of this is easy to express. I find it extraordinarily difficult, almost impossible, to translate into everyday language the lucubrations of researchers into the modern and prehistoric human mind. There are many books on the topic, but few are an easy read. I have to admit that at times I too find the psychological jargon to be excessive and artificial. Isn’t there a simpler, more natural way to express these ideas? I think I have found the answer outside science, in the realm of metaphor. I was intrigued by a few lines by the great historian of religion, Mircea Eliade, that I found quoted in an article by Eduardo Martinez de Pison. The excerpt opens the last chapter of this book. Mircea Eliade explains in those lines that the world “spoke” to “archaic man” in the days of societies with mythological underpinnings. The same metaphor flies like an arrow directly to the heart from the pen of Wenceslao Fernández Flórez in his book El Bosque Animado (The Animated Forest). I have taken the liberty of reproducing two excerpts from this moving book. I have also used the writings of other authors, starting with Shakespeare and Pio Baroja, to accompany my words. These quotes are not intended as decorations, but to serve as ambassadors for ideas. If those ideas are faulty, the ambassadors are not to blame. When all is said and done, poets and paleoanthropologists study the same phenomenon: human nature in its deepest and most mysterious sense.


At the end of the prologue in the Spanish edition of Ober-maier’s Fossil Man in Spain, he writes, “It is a fact that Spain possesses immense treasures related to fossil humans, and that the day will come when her studies of the Quaternary period will achieve a grandeur surpassing, perhaps, that of any other European country. This gives me great satisfaction. I am very enthusiastic about the future research of my friends and colleagues, and do not doubt that Chapter Six of this book [’The Iberian Peninsula During the Quaternary Period’] will itself be expanded into a large and splendid volume that may be entitled Quaternary Spain.” Obermaier did not err in his prediction. Today the Iberian Peninsula occupies a very special place in European prehistory, as I hope to demonstrate in the pages to follow.




















PART ONE

Shadows of the Past
























CHAPTER ONE
 The Solitary Species










The human as reconstructed by science today is an animal like the others—whose anatomy is so little separable from the anthropoids that the most modern classifications of zoology, going back to the position of Linnaeus, include the human with them in the same superfamily ofhominoids. Yet judging from the biological results of the fact of the human beings appearance, is not the human precisely something entirely different?




Pierre Teilhard de Chardin, The Human Phenomenon












So Similar, Yet So Different






We are unique and alone now in the world. There is no other animal species that truly resembles our own. A physical and mental chasm separates us from all other living creatures. There is no other bipedal mammal. No other mammal controls and uses fire, writes books, travels in space, paints portraits, or prays. This is not a question of degree. It is all or nothing; there is no semi-bipedal animal, none that makes only small fires, writes only short sentences, builds only rudimentary spaceships, draws just a little bit, or prays just occasionally.


The extraordinary originality of our species is not common in the living world. Most species belong to groups of similar ones. Thus we can observe a kind of continuity in the nature of similar species, broken only between the large groups of organisms. There is no intermediate form between the birds and the reptiles today, or between the reptiles and the mammals. Amphibians are not half-fish and half-reptile. Each of these different forms of vertebrate is traditionally assigned to a category called a class, with the exception of the fishes, which actually fall into three different classes: osseous fish, or fish with bones, the most common; cartilaginous fish like sharks and rays; and the lampreys, dramatically reduced in number today, but which were the first fish to appear. The vertebrates make up the majority of species among the chor-dates, which is a higher level category called a phylum. According to the hierarchy used by biologists to classify animals since the times of Linnaeus, the chordates occupy the highest phylum.


The chordates in turn are radically different from the various kinds of invertebrates like sponges, corals, the equinoderms, which is the group of sea urchins and starfish; annelids like earthworms; arthropods like insects, crustaceans, and spiders; mollusks like bivalves, snails, and octopi; and many other kinds, or phyla (the plural of phylum) of invertebrates. Each of these large categories is isolated from the rest with regard to morphology, which is the observable structure of the organism.


The ancient religious doctrine of the divine origin of species did not provide a satisfactory answer for the coexistence in the biosphere of species types that form clusters, which belong in turn to broader groups that exhibit enormous design differences among themselves. Was God a creator of such limited imagination that He or She could invent only a limited number of broad models from which He or She was obliged to develop variants?


The theory of evolution provides a different and more convincing answer to this problem: Similar species descend from a common ancestor that lived relatively recently, so they are closely related. The broader categories of organisms on the other hand, the phyla, were individuated long ago and have only remote common ancestors. After such a long period of independent evolution, it’s logical that they are so dissimilar.


The first vertebrate fossils are more than 450 million years old, the first amphibians are more than 350 million years old, the first reptiles are more than 300 million years old, the first mammals are more than 220 million years old, and the first bird fossils are more than 150 million years old. Since the appearance of birds, though, evolution has not produced any really spectacular innovations. Could it have exhausted its inventiveness? To be honest, there is no exact method to decide when a group of species should be called a phylum or when it should be called a class or put into some lesser category. It is understood that a phylum is a broad category that describes an original biological design that is very distinct from any other organism in the same kingdom. A new phylum could develop at any time in the history of evolution. There is no reason to believe that important developments were limited to the remote past. Mammals are described as a class and do not constitute their own zoological phylum simply because there are other existing organisms with skeletons, and we are grouped together with them as chordates. But that does not mean that mammals aren’t a truly original biological phenomenon. To a certain extent, the same can be said of us humans. The development of our intelligence really puts us in a new biological category. The French paleontologist and philosopher Pierre Teilhard de Chardin believed that we really deserved to be categorized as a new phylum.






So, if we are so different from the other mammals, does that mean that we have evolved separately for a long time? Not at all. Our line is not one of the oldest by a long shot. It is no more than a measly five or six million years old. That was when our line and the line that would produce the chimpanzees diverged from each other. The gorillas’ evolutionary line had diverged shortly before that. How then can we explain the dramatic difference between us and those other creatures? There are two parts to the answer. First, in some ways we have evolved very quickly. Second, all the intermediate forms between us and the chimpanzees have disappeared, along with their intermediate characteristics.
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Figure 1: Chromosome 4. The genetic similarity between common chimpanzees, gorillas, orangutangs, and humans leaves no doubt as to the close relationship among all these species, although there has been an inversion in one part of the chimpanzee chromosome.









I began this chapter by noting some of the main differences between the human being and all other animals. Of those differences, only our upright posture is morphological. All the rest have to do with one particular organ of the body, the brain. Could it be that we are not very different from the chimpanzees after all? The fact is that we are distinguished from chimpanzees by only about 1.6 percent of our sixty to eighty thousand genes. In fact, no more than fifty to one hundred genes are responsible for the cognitive differences between us and them. A very small but very significant genetic change has given us a unique intelligence, making us radically different from all other species and far from a mere variant of the chimpanzee. We are not just another species. Nevertheless, zoologists classify animal species according to their morphology and in recent years to their genes. So let’s forget about our mental capacity for a moment and compare ourselves with other animal species from a morphological point of view. Let’s go to the dissection theater and examine the bodies, sans brains, of various primate species.










Bodies Without Brains






The upper portion of Figure 2 shows who our closest relatives are. The closest is the chimpanzee, or rather the two existing species of chimpanzees. The gorilla is a little more distant, and then the orangutang. Within this group, the little gibbons are our most distant relatives, as anyone who has seen them in a zoo can easily understand. Chimpanzees, gorillas, and orangutangs resemble each other, and they are traditionally grouped together in the same family, the pongids. Gibbons are sometimes included in this pongid family, but some authors assign them their own family, the hilobatids. All the pongids, including the gibbons, are commonly called apes. Finally, the human species has the hominid family to itself. Together, the hominids and apes make up the hominoid superfamily.






This chart, which illustrates the evolutionary relationships among a set of primate species, is called a dendrogram, or tree diagram. Since they are all present-day species and no fossil species is included, this is not a species genealogy, or phylogram, and ancestor species are not named, although the ancestors common to two or more present-day species are represented by bifurcations, nodes A, B, C, D, and E. In the dendrogram, species converge in a specific sequence which represents the order in which successive divisions in evolutionary lines have occurred. The higher a node, the more recent the separation. In this case, the most recent division was the separation of the chimpanzees into two species (at node E) that have been separated by the Congo River for two and a half million years. The dendrogram does not communicate any other information, and it could be sketched out in many different ways without changing anything significant.








The dendrogram at the bottom of Figure 2 is actually the same as the one above, although the position of the human species has changed. Now it is not shown on one end of the hominoids, but among the others. This illustrates that the separate classification of the pongids and the hominids was artificial, since in reality the chimpanzees and the gorillas are more closely related to us than they are to the orangutangs and the gibbons. In other words, humans, chimpanzees, and gorillas have a common ancestor, a kind of “grandfather species” (C) that the orangutangs and gibbons did not descend from. The common ancestor of all the pongids, the hypothetical A and founder of the dynasty, was also our ancestor. If we were to be consistent, we would have to classify ourselves as pongids and as apes. The only logical alternative would be to classify all pongids as human. But would we then have to acknowledge their human rights?








All of this is interesting because it illustrates how evolutionary relationships and morphological similarity do not necessarily coincide. The chimpanzee is evolutionarily closer to the human but has a greater superficial resemblance to the gorilla and the orangutang. It was above all the German entomologist Willi Hennig who realized that we cannot rely exclusively on appearances to determine the evolutionary relationships between species. This discovery, seemingly so simple, was really brilliant, because it contradicted the apparent logic that similar-looking species should always be grouped together. Only great thinkers are able to see beyond the dominant paradigm to discover what the rest of us mortals cannot see, although it might be right before our eyes.
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Figure 2: Two equivalent dadograms of the present-day hominoids.









A similar case to that of the humans, although on a much larger scale, is that of the birds. This class includes many species whose closest relatives were the dinosaurs, specifically some small bipedal carnivores belonging to a group called the theropods. Other much larger and better known dinosaurs like Tyrannosaurus rex also belonged to this group. Actually, it would be more accurate to say that birds are dinosaurs, the only ones that survive today. There are big ones like the ostrich (and humans have encountered even larger ones), and small ones like the hummingbird. The birds were not the only feathered theropods, but only one part of a larger group. The velociraptors, made famous by the film Jurassic Park, probably had feathers, not scales as depicted in the movie. It’s also possible that they were endothermic, or warm-blooded. Their feathers would have developed as an adaptation to help maintain a constant body temperature, since they have tremendous insulating qualities. The evidence presented to us by the birds is similar to that which would be available if all the mammals, save the bats, were to disappear. A hypothetical observer, long after the catastrophe, would be prone to imagine that all mammals had flown.






The birds were cut off from the rest of the vertebrates 65 million years ago, when a cataclysm wiped out the dinosaurs, or rather all the dinosaurs but the birds. Our own isolation is much more recent. “We” were still apes seven million years ago. 


Actually “we” weren’t anything, because at that time the two bifurcations that would produce the gorilla and human evolutionary lines had not yet taken place.






But if our study of bodies without brains illustrates our place among the primates, it also shows us how we differ from our nearest relatives, the chimpanzees. We are bipeds and they are quadrupeds, and our entire body and skeleton reflect this different form of locomotion.




Now let us consider fossil evidence to try to fill in the morphological gap that separates us from the chimpanzees.










Ape-men






The dendrogram in Figure 3 substitutes the scientific names, in Latin, for the everyday names of species: Pan paniscus and Pan troglodytes for the chimpanzees, Gorilla gorilla for the gorilla, and Homo sapiens for us.






Four new species now appear between the chimpanzee and the human: Ardipithecus ramidus, Australopithecus anamensis, Australopithecus afarensis, and Australopithecus africanus. None of them exist today, because they all disappeared more than two million years ago. All four were hominids, belonging to our evolutionary line, since all four developed after the bifurcation that separated our evolutionary destiny from that of the chimpanzees.




Notice that no fossil evidence for any other species of chimpanzee appears in the dendrogram. That’s because we don’t know of any. But there is no expectation that any chimpanzee’s fossil will fill the gap that separates us from their live descendants. That’s why the lack of that particular evidence is not important in this discussion. Nobody believes that there were chimpanzees in the past that were more bipedal or more intelligent than those living today. What is needed is evidence of what used to be called “the missing link,” popularly known as an “ape-man.”
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Figure 3: A cladogram that includes the Australopithecines.









Figure 3 is a kind of diagram that contains both fossil species and living ones, but where both appear at the same level, since it is neither a phylogram nor a species genealogy. No species appears as the ancestor of another. This dendrogram illustrates the different degrees of evolutionary relationships between and among species. Hominid fossil species have intentionally been placed between the chimpanzee and the human being. We’ve already seen that the location of a species to the left or the right on a dendrogram is irrelevant. What is important is how they are connected below. So the intermediate position of the hominid fossil species is purely arbitrary with regard to the phylogenic, or evolutionary relationships among the species. Nevertheless, the four hominid fossil species do represent the long sought-after “missing link,” from a morphological point of view. Of course these links don’t survive in any remote jungle or any other environment. They have been lost in time, where it is much more difficult to search for them.






To be sure, the only human characteristic that these fossil hominids, or most of them, had was an erect posture, a trait known as bipedalism. As far as the more outstanding of our characteristics, our brain, they were in the same category as today’s chimpanzees. So they were hominids in the sense that they formed part of our zoological family, but they were not yet human.




Ardipithecus ramidus lived in what is today Ethiopia about 4.5 million years ago. Tim White’s paleoanthropology team has discovered numerous fossils of this species in recent years, most of which are still being studied. The results of the research on the body skeleton, or the postcranial skeleton, are still not available, so any hypotheses about their form of locomotion are purely speculative. This was undoubtedly a very primitive hominid that lived in the rainforest like today’s gorillas and chimpanzees. Their dentition tells us that they had the same diet as the chimpanzees: fruit, tender stems, fresh leaves, and shoots. From this we deduce that they spent a lot of their time up in the trees, eating and sleeping. We still do not know how they got from tree to tree. However, the Ardipithecus ramidus had one characteristic that ties them to humans rather than chimpanzees. Their canines had begun to grow smaller. This single trait places Ardipithecus ramidus among the hominids.






The reader may find it somewhat confusing that I use dendrograms to illustrate human evolution instead of the more familiar family tree of species, or phylogram. I hasten therefore to advise you that you will find a phylogram in another chapter, my favorite in fact. But please don’t skip ahead to see it. Actually, the dendrograms used here are of a special kind called cladograms. 


They follow a set of principles known as cladistics, laid out by Willi Hennig. The species are assigned to natural groups, or clades.






According to this school of thought, it cannot be known if one fossil species is the ancestor of another, be it fossil or living, because no one can travel to the past and thereby trace the course of evolution. All that can be scientifically established is the degree of kinship between species, and that is precisely what the cladogram reflects. Cladists consider hypothetical evolutionary trees to be purely speculative and lacking in scientific rigor. This is not to say that cladists deny evolution. On the contrary, they consider themselves to be the most faithful Darwinists. They simply will not go any further than to construct cladograms. Their cladograms are based exclusively on morphological information, so they are not affected whether a species exists or is a fossil, or if it comes from Africa or Australia.


I’m not a fanatical cladist, and I do believe that the age and geographical origin of fossils should be taken into account in our analysis of human evolution. When this additional information is added to that provided by a cladogram, we are able to construct what is called an “evolutionary scenario.” This is an evolutionary narrative applied to a particular group that takes all available evidence into account, which is what I will try to do in this book. In our case, we have the advantage of an archeological record that is very helpful in the construction of a narrative. We also know some things about the hominids themselves and the climate and other elements of the ecosystem in which they have lived.


Although the accuracy of an evolutionary narrative as such cannot be proven, the elements upon which it is based can be confirmed or refuted by new evidence. If subsequent discoveries produce numerous and substantial changes in our understanding of the facts, someone may need to write a different book. We will have a few years to consider that possibility, maybe very few at the rate that paleoanthropologists are currently working. For now, we can safely say that Ardipithecus ramidus was a very ancient and primitive hominid of East Africa and that we are descended from that species or another very similar one that lived some 4.5 million years ago in Africa, probably in East Africa. We will soon know much more about the characteristics of the species; we just need a little patience.


Australopithecus anamensis is the next fossil hominid. We have a handful of their fossil remains that come from the Lake Turkana basin in Kenya, where they were discovered by Meave Leakey’s research team near Kanapoi on the western shore and Allia Bay in the east. All of the Kanapoi fossils except for one jawbone have recently been dated with great precision at between 4.17 million and 4.07 million years. Australopithecus anamensis had larger teeth with thicker enamel than Ardipithecus ramidus, which tells us that in addition to tender fruit, they also ate some other forms of vegetation that required more chewing, quickly wearing down the crowns of their teeth. These hard and abrasive plant products were probably grains and dry fruits. We think that they also ate the underground storage organs of plants, like bulbs, tubers, thick roots and rhizomes. The mineral particles that went into the mouth of Australopithecus anamensis, along with this food pulled from the ground, also helped grind down his teeth and contributed to their wear. All these vegetable foods are found in dryer forests than the rainforests inhabited by their presumed ancestors, the Ardipithecus ramidus. So it is thought that either Australopithecus anamensis had moved to another habitat, or more likely, their habitat itself had changed, becoming drier. A substantially complete tibia has also been found in Kanapoi, missing only its middle third, and its structure leads us to believe that these hominids had attained bipedalism. In the absence of another species from the same period, we can provisionally say that these were ancestors of ours. In any case, we descended from hominids similar to Australopithecus anamensis.


However, the Ardipithecus ramidus fossils are only two hundred thousand years older than the first fossils of this species, which provokes an interesting question. Would this have been enough time for such important anatomical and ecological changes to take place? Perhaps, for evolution does not occur at a constant rate. Sometimes it moves very quickly and then it seems to stand still. What is certain though, is that if we were to find 4.4 million-year-old Australopithecus anamensis fossils, Ardipithecus ramidus would no longer be considered our ancestor. It would be seen as a lateral branch of human evolution that did not lead anywhere.


Australopithecus afarensis, another hominid species, lived between 2.9 and four million years ago. Their remains have been found in Tanzania and especially in the Afar region of Ethiopia. Donald Johanson was largely responsible for these finds. We have a more extensive record of this primitive hominid species than of the previous ones, enough to tell us a lot about them. Dental evidence tells us that they too were completely vegetarian and lived in dry forests with clearings. They had an erect posture, but their arms were long in relation to their legs and they were still very good climbers.


Compared to our species, Australopithecus afarensis was small, barely larger than a chimpanzee. The males were probably about four foot five or just a little bit taller, and weighed about 100 pounds. The females were probably about three foot five, weighing sixty-five pounds or somewhat less. These estimates make the size difference between the sexes of Australopithecus afarensis greater than among us humans or among chimpanzees and closer to that of the gorillas. A male Australopithecus afarensis weighed about 1.5 times as much as a female. Among gorillas this ratio is about 1.6 times, among the common chimpanzees it is 1.3 times, and among humans it is 1.2 times.


The two most prized Australopithecus afarensis fossils are a very complete female skeleton nicknamed Lucy and an almost complete male cranium. The brain volume of this cranium has been estimated at just over 500 cc. Another less complete cranium seems sure to have had a capacity under 400 cc. This was apparently a hominid species with a brain barely larger than a chimpanzee’s, whose brain size averages about 400 cc. Since their body weight was also similar to chimpanzees, we cannot attribute a much larger brain to the Australopithecus afarensis than to the latter even in relative terms, and they were probably not much more intelligent. The size of the human brain varies among our diverse populations and among individuals. Since it is a body organ, its size depends to a great degree on the size of the body. The average size of the human brain is usually said to be 1,350 cc, but our population is so large and so varied that this figure is more of a convention than anything else. In any case, it is interesting to note that the average brain volume of a human female is less than 1,300 cc while the average for males exceeds 1,400. As we will discuss in a moment, that does not mean that men are more intelligent than women. In addition, about ten percent of completely normal modern humans have a brain capacity of less than 1,100 or more than 1,600 cc.


As with the previous hominid species, we cannot be sure that Australopithecus afarensis was one of our direct ancestors. Some authors think so, but others do not, as we will see. This apparent confusion concerning human evolution may be unavoidable, and for a couple of reasons it is not as troubling as it may seem. In the first place, those seeking absolute truth or an immutable and unassailable dogma should look in a field other than science. In science one develops hypotheses, uncertain approximations of the truth that can always be wholly or partially modified by the weight of new evidence; but it is the best endeavor that the human spirit is capable of. Secondly, aside from the vanity of its discoverers, it does not matter so much whether or not Australopithecus afarensis is a member of our own evolutionary line. We can be reasonably certain that we have an ancestor essentially like Australopithecus afarensis who lived in Africa between three and four million years ago. That is what matters. Incidentally, prudence dictates that I say “in Africa” and not necessarily “in East Africa,” as I would have said a few years ago, because the French paleontologist Michel Brunet has recently encountered Australopithecus remains of the same age in Chad, Central Africa.


The next branch of our cladogram, moving towards the human being, is that of Australopithecus africanus. Their fossils have been dated at between three million and slightly less than 2.5 million years of age, and were discovered not in East Africa, but in South Africa, in three caves at Taung, Sterkfontein, and Makapansgat. They were physically similar to Australopithecus afarensis, and their brain does not seem to have been appreciably larger. The three best preserved crania, all from Member 4 (a specific level of excavation) at Sterkfontein, have the following capacities: 375 cc, 485 cc, and 515 cc.


The latter cranium seems to have housed a large brain, and some researchers have claimed that its cranial capacity must in fact have exceeded 600 cc. This specimen, like most fossils found in the South African caves, has been deformed by sedimentary pressure, so reconstruction is needed to correct its deformation. Glenn Conroy and other colleagues have used Computer Aided Tomography, a form of medical radiography, to examine the specimen. These CAT scans are being used more and more in the analysis of human fossils. The technique is to take a series of cross-sectional pictures very close to each other, as though cutting the fossil image into thin slices. A computer program then uses these two-dimensional images to reconstruct a three-dimensional view of the object. This three-dimensional view can then be manipulated on the computer screen, in this case to correct the deformation. Then it is possible to take measurements such as brain volume. This procedure has yielded a figure of between 500 cc and 530 cc, but some authors believe that this should best be considered a minimum.


In October 1998, the veteran paleoanthropologist Phillip Tobias, former director of excavations at Sterkfontein, and his lifelong collaborator Ron Clarke, the present director, announced the discovery of a very complete skeleton in Member 2, a deep excavation at the site. This skeleton could be as old or older than Lucy, who is 3.2 million years old, and it could even approach 3.5 million years. The circumstances surrounding the announcement of this discovery were bizarre, as things are from time to time in the world of paleoanthropology. In September 1994, Ron Clarke identified some elements of the left foot of this skeleton from among animal fossils that had been recovered at the site two years earlier. At that time the skeleton was dubbed Little Foot. Clarke and Tobias believed that it had very primitive characteristics, of the kind shared by chimpanzees and characteristic of an animal at least partially arboreal, although others disagreed. In May 1997, Ron Clarke found more remains of the same foot in the laboratory, as well as the lower ends of the left tibia and fibula, the lower end of the right tibia and a bone from the right foot, all from the same skeleton. Then, in June 1997, Clarke’s on-site team was instructed to undertake a mission impossible. He told them to look on the walls of the big, deep, dark cave for a cut bone that would match the fragment of Little Foot’s right tibia in the lab, something like looking for a needle in a haystack. And they found it in just two days! Little Foot was there, largely embedded in stone, as the walls of the Sterkfontein cave are a solid block formed of fossils in a hardened rock matrix. The cranium was complete. We will have to wait to know what hominid this was and to verify its great age and presumed arboreal characteristics. It will be an exciting wait. If this skeleton is of another species contemporary with Australopithecus afarensis, perhaps an old form of Australopithecus africanus, it will be a serious competitor for the position of ancestor of all subsequent hominids (that is, those less than three million years old), ourselves among them.










You Are What You Eat






Although we believe that the Australopithecus africanus lived in a similar environment to the Australopithecus afarensis, the former had larger teeth, indicating that their diet required more prolonged chewing. It was apparently based on plant material even tougher than that which their ancestors had eaten. But is there any way to find out exactly what the fossil hominids ate?






Any of the chemical elements can be present in various forms called isotopes. For example, our bones contain the isotope carbon twelve (C12) as well as carbon isotope C13 in much smaller quantities. The difference between them is that C13, or heavy carbon, has thirteen neutrons in its nucleus, and C12, or light carbon, has twelve. Mat Sponheimer and Julia Lee-Thorp have done a wonderful study of the proportions between light and heavy carbon in the fossils found at Makapansgat, which are some three million years old and include representatives of the hominid Australopithecus africanus. In Africa, the trees and bushes retain less heavy carbon than do the grasses of open grazing lands, so the ungulates that consume grass accumulate proportionally more heavy carbon than those that eat the leaves of trees. These authors have analyzed the tooth enamel of Australopithecus and as expected, it contains less heavy carbon than that of the grazing animals like the reedbuck antelopes and the Hipparion, an extinct equid with three toes (in contrast to the single toe found on modern horses). However, the Australopithecus enamel contained more heavy carbon than that of forest dwellers like the spiral-horned kudu or the sitatunga antelope. Makapansgat Australopithecines may have consumed the roots and seeds of high savannah grasses in addition to the fleshy fruits and tender leaves of trees, or they may have eaten insects that ate this grass or animals that grazed on it. They may have killed animal young or eaten carrion. The growth in molar size from Australopithecus afarensis to Australopithecus africanus makes me think more along the lines of grains, nuts, and underground storage organs than about animal products, though. To process animal products you don’t need a larger chewing surface, but you do need instruments to cut meat and crush bones, which have never been found in association with these Australopithecines. In any case, the stable carbon isotopes seem to be telling us that the Makapansgat Australopithecines’ habitat was not limited to dense forest. They also spent time in more open environments.










Almost Human






In the cladogram depicted in Figure 4, I’ve inserted two new branches between Australopithecus and us. Both represent members of our own genus. Like modern humans, they are Homo. The farthest from us and closest to the Australopithecines is a species called Homo habilis, the first of our genus. Evidence of their presence extends through Ethiopia (the Omo River Valley and the Hadar area), Kenya (Lake Turkana), and Tanzania (Olduvai Gorge). They lived from 2.3 million to 1.5 million years ago. It is interesting to note the geographical distribution of the last three hominid species that we have discussed, because if we want to say that Homo habilis descended from Australopithecus africanus and that Australopithecus africanus descended from Australopithecus afarensis, we would have to travel from East Africa (Australopithecus afarensis) to South Africa (Australopithecus africanus), and back again to East Africa (Homo habilis). Biogeography significantly complicates our evolutionary scenario.








[image: image1]

Figure 4: Cladogram of the hominids. For the sake of simplicity, Paranthropus is not included in the diagram.











Some authors recognize fossils in existing South African collections as belonging to the species Homo habilis, saying that they could have evolved there from Australopithecus africanus and later extended their habitat to East Africa. I don’t see Homo habilis in that evidence. Besides, the first Homo habilis fossils came from Ethiopia. My preferred hypothesis is that another hominid species descended from Australopithecus africanus and lived between three and 2.5 million years ago, and that Homo habilis in turn descended from that species. After putting the final touches on this book, I’ve had to return to this page because Tim White’s team has named a new species of hominid, Australopithecus garhi, on the basis of cranial and dental remains found on the Middle Awash River in the Afar region of Ethiopia, not far from the source of Australopithecus ramidus. These remains have been dated at about 2.5 million years and seem to fit into the evolutionary scenario to which I subscribe. It seems reasonable to think that the first Homo habilis developed somewhere in Africa from a hominid species like Australopithecus africanus. Other than Chad, East Africa, or South Africa, another plausible scenario would locate the process in Malawi, between those two regions. Tim Bromage and Friedemann Schrenk have found a jawbone about 2.5 million years old on the shore of Lake Malawi that they assigned to the genus Homo, although I’m not positive about the accuracy of that attribution.




Homo habilis was physically similar to the Australopithecines: short of stature with long arms and short legs. At least that is what our most complete skeleton seems to tell us. It is from Olduvai, Tanzania, where it was found by Donald Johanson and Tim White. Another partial skeleton discovered by Richard Leakey’s team at Lake Turkana is similar. From a morphological point of view, there isn’t much reason to accept Homo habilis as a member of our genus. It would seem more transparent to call the species Australopithecus habilis. Then the reader would better understand what kind of hominid we’re talking about. However, it is not so clear that their intelligence was apelike, similar to that of the Australopithecines.






In the first place, Homo habilis had developed a somewhat larger brain than the Australopithecines. A Homo habilis cranium found at Lake Turkana has the smallest capacity, only 510 cc. This cranium actually isn’t much different from some pertaining to the Australopithecus africanus of Sterkfontein. In some small and subtle, but important ways, it resembles us a little bit more. Another four Homo habilis crania have somewhat larger capacities: 582 cc, 594 cc, 638 cc, and 674 cc. The first is from Lake Turkana and the other three are from Olduvai. But there is a lot of doubt about the methods used to determine the volume of these fossil crania. They were very incomplete and/or deformed, and required extensive reconfiguration. We will probably see corrected estimates in the next few years, and they will probably be lower.






Brains themselves are not recovered, but their shape and dimensions are revealed by the endocranium, the cavity inside the cranium, which in life contained the cerebrum, the smaller cerebellum, and the medulla oblongata. Paleontologists fill the endocranial cavity with plaster, silicon, or latex, and mold a copy of the brain of a hominid that lived millions of years ago. It is the only body organ that survives in the fossil record, albeit as a negative copy.


To complicate the taxonomy, i.e. the classification into species, of the first fossils of the genus Homo, Richard Leakey found a cranium that doesn’t easily jibe with our scenario. Richard Leakey has discovered many important fossils in the Lake Turkana region. He is the husband of Meave Leakey, of whom we have already spoken. Richard’s parents, Louis and Mary, were the pioneers of human fossil recovery in East Africa, and had enormous success in Tanzania’s Olduvai Gorge. The cranium that is going to complicate our story is called KNM-ER 1470, and its capacity is no less than 752 cc. It may have belonged to a large Homo habilis male, since this species exhibited a large degree of dimorphism, or morphological difference between the sexes, equal to or even greater than that of the Australopithecines. But this is difficult to believe. KNM-ER 1470 is not only larger than the other Homo habilis fossils, it is also structurally different. Homo habilis were like us in that they had much smaller faces and teeth than Australopithecus africanus. But in addition to its large brain, KNM-ER 1470 has an immense face and a large chewing apparatus, which is a strange combination of features. For this reason, some authors consider KNM-ER 1470 and some other large-toothed fossils like the above mentioned jawbone from Malawi to be a separate species, Homo rudolfensis.


Homo habilis also differed ecologically from earlier hominids. It was the first species not completely tied to a forest environment, be it the rain forest like Ardipithecus ramidus or the drier and less dense forests inhabited by the Australopithecines. Homo habilis seems to have inhabited much more open territory, like savannahs with trees and low vegetation either well dispersed or clustered between large expanses of grassland. This ecological change was of critical importance, because it opened the door to even greater changes that came later, changes that allowed the descendants of Homo habilis to live in every conceivable region, climate, and ecosystem. Without exception, every other member of our primate group, i.e. the gibbons, orangutangs, gorillas, and chimpanzees; and all our ancestors before Homo habilis, are or have been forest dwellers.






Homo habilis’ change of habitat coincided with a dramatic climate change, a change that may in fact have caused it. Our planet has been growing continually colder and drier for four million years. Within the overall context of this tendency, there is also climatic fluctuation: a thermal oscillation that alternately heats and cools the earth, at the same time drying and dampening it. The thermal oscillation responds to astronomical factors such as the orientation of the earth’s axis and the orbit that the planet describes around the sun. These astronomical changes follow certain cycles that affect the quantity and quality of solar radiation that arrives on the earth’s surface, which along with other factors determine climatic cycles.


Until 2.8 million years ago, climatic oscillations were occurring approximately every 23,000 years, and were of low amplitude, i.e. they didn’t cause dramatic changes. About 2.8 million years ago, however, the oscillations began to come only every 41,000 years and their amplitude increased considerably. Large masses of ice began to accumulate around both poles during cold periods. These arctic and antarctic icecaps may have become permanent at that time, surviving even the warmer periods, even if in reduced size. The periodic chilling and drying of the earth seems to have had an enormous ecological impact all over the planet, including in the African regions where the hominids lived. The rain forest shrank as open ecosystems expanded and encroached upon it. The expansion of the savannah and the resulting changes in vegetation were accompanied by the evolution of various lines of mammals adapting themselves to the new environment. Homo habilis was among them.




















CHAPTER TWO
 The Human Paradox








I have used the terms ‘awareness ‘and ‘consciousness ‘more or less interchangeably, although I tend to use ‘awareness’ (as in ‘visual awareness’) for some particular aspect of consciousness. Some philosophers make a distinction between them but there is no general agreement as to how such a distinction should be made. I must confess that in conversation I find I say ‘consciousness’ when I want to startle people and ‘awareness’when I am trying not to.




Francis Crick, The Astonishing Hypothesis:
The Scientific Search for the Soul










The Invention






The adaptation of Homo habilis to the savannah, an open, grassy ecosystem, entailed more than a change of habitat. It was a change of ecological niche, the role that the species played in the chain of life, and the way its members made a living. For the first time, meat and animal fat were an important part of the hominid diet. Surprisingly, this change in the ecological niche doesn’t seem to have caused any dramatic morphological transformation in Homo habilis, who as we have seen, still very much resembled the Australopithecines. Still, there were some minor changes in Homo habilis’ head, resulting in a slightly smaller face and a somewhat larger brain.






This increased brain size may have had to do with a new way of life, now based on more dispersed and less predictable resources than in the tropical forest. This was true for the search for plant life and even more so for the hunt for meat. Their enlarged brains provided Homo habilis with additional capacity to make mental maps of large expanses of territory, to interpret animal tracks and other natural signs, like the flight patterns of carrion-eating birds circling a potential food source. They may also have been able to understand some of the rhythms of life and of the Earth, such as the changing seasons, enabling them to anticipate predictable events and plan for them. If they had this capacity, then it was a very significant change, because chimpanzees don’t seem to make any type of plans for the future. It is also very likely that their social groups expanded and became more closely integrated and cooperative, their larger brains allowing for social and behavioral patterns that distinguished them from all other animals.
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