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who bequeathed both nature and nurture to me in great measure,
  
            

and for
  
            

the late Danny Brower,
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De·ni·al

An unconscious defense mechanism characterized by refusal to acknowledge painful realities, thoughts, or feelings.

––The American Heritage Dictionary of the English Language
            






We now know that the human animal is characterized by two great fears that other animals are protected from: the fear of life and the fear of death.

—Ernest Becker, in The Denial of Death
            

We who perhaps one day shall die, proclaim man as immortal at the flaming heart of the instant.

—Saint-John Perse (Alexis Saint-Léger Léger), in Seamarks
            

The yaksha asked: “What is the greatest surprise?” Yudhisthira replied: “People die every day, making us aware that men are mortal. Yet we live, work, play, plan, etc., as if assuming we are immortal. What is more surprising than that?”

—The Mahabharata






    

  
    
      

Introduction

An Improbable but True Story




Truth is stranger than fiction.

—Lord Byron, in Don Juan
            

Fiction is obliged to stick to possibilities; truth isn’t.

—Mark Twain, in Following the Equator
            



The story behind this book is strange and improbable. Two individuals from very different backgrounds converged on a single question, happened to meet just once, discussed it briefly, parted company—and would never see each other again. One of them, Danny Brower, died suddenly at the age of fifty-five in 2007. The other person—I, a physician turned scientist—was left to complete our story. From our single chance conversation grew this book, which should interest anyone who cares about the universally human questions Who are we? How did we get here? Why are we the way we are? And where are we going?
         

The improbability of it all becomes starker when you consider what different circumstances the two of us came from. Danny was born in November of 1951, was raised in the United States, and worked his way up from modest means to the prestigious position of professor and chair of molecular and cellular biology at the University of Arizona at Tucson. By the time I met him, he was already well known for his pioneering work on protein molecules called integrins,1 which play key roles in how cells recognize and respond to their environment. Danny was using a popular fruit-fly model to study these processes, and from this same work, he was even able to contribute to our understanding of human cancer. As it turned out, Danny had another interest related to his research—he was fascinated by evolutionary biology,2 the study of the processes by which all life on this planet emerged over the last three billion years or so. A natural progression of such thinking made him wonder about the origin of our own species, Homo sapiens.
         

As for me, I was born just two months after Danny, but was raised on the other side of the planet, in India. I grew up in a traditional Orthodox Christian family from the southern state of Kerala, but attended English-language schools and went on to medical college with the idealistic goal of saving lives. But as it happens, the curriculum in medicine includes a strong dose of fascinating biology. Inspired by this aspect of my education, I finally decided that I could contribute more to society by becoming a biomedical researcher. However, opportunities to pursue this track in India were sparse in the 1970s. Reading the scientific literature, I realized that the United States was the one country in the world where physicians were being encouraged and supported in their efforts to do research side by side with other kinds of scientists. Thus it was that I emigrated to the United States in 1975 with six dollars and a suitcase, eventually becoming board certified in internal medicine, hematology, and oncology and working my way up to my present position as a professor at the University of California, San Diego (UC San Diego). Just as I had originally hoped, this career path allowed me to pursue my passion for science and research, and eventually took me away from patient care and into the emerging field of glycobiology, which studies the dense, complex, and varied forest of sugar chains that are now known to cover every one of the cells in our bodies.3 Technical difficulties in analyzing these “glycans” resulted in their getting limited attention in the early stages of the molecular biology revolution, which had focused mostly on DNA, RNA, and proteins. But we now know that these glycan chains are essential for life, and that they are involved in every normal and abnormal state of the body, from infections to cancer to brain development.4
         

While starting up my independent research career I still continued to see patients part-time, as a physician and cancer specialist. The latter role naturally led me to ponder issues of life and death, particularly the question of how it was that patients with terminal cancer could so courageously fight to stay alive against all odds. It seemed to me that both patient and physician were actually denying the reality of what they were up against, even in the face of a grim prognosis. But then, optimistic thinking that helps us go on despite the odds doesn’t just feature in life-or-death situations; it is part and parcel of what makes us human, and comes across in so many of our activities. These and other life experiences, such as watching my own daughter grow up,5 made me wonder about how we became human, evolving away from a recent common ancestor with our closest living evolutionary cousins, the chimpanzees and other so-called great apes—​gorillas, bonobos, and orangutans.6 Although great apes and humans look rather different, scientists as far back as in the 1960s and 1970s had shown that we are genetically very similar. In fact, viewed from the perspective of genes, we are more similar to chimpanzees than mice and rats are to each other! And chimpanzees have more in common with us genetically than they do with gorillas. So the big question has been: Why are we humans so different from chimpanzees and gorillas in appearance, behavior, and so many other features while they seem so similar to each other? Why is it that a chimpanzee or gorilla cannot do what I am doing right now—communicating with a reader about stories of past events with implications for our future? And although we may have never met each other, how is it that you, the reader, understand what I am thinking, and how do I know that you might be doing so?
         

In 1984, my thoughts about such matters were very suddenly brought into focus. I was seeing a patient who had an immune reaction to a horse serum that had been administered to treat a rare blood disease. What I learned from this case inspired additional research, and by the mid-1990s my research group had uncovered the first known clear-cut genetic difference between humans and great apes.7 In fact, scientists had been searching for two decades for genetic features that were uniquely different in humans, and I was lucky enough to find the very first example, the loss of a gene called CMAH, which had subtly but uniquely altered the cell surface sugars called sialic acids on all cells in the human body. Since then we have found several additional uniquely human changes in sialic acid biology that seem to contribute to the human condition, in health and disease.8 But that’s another story, for another time.
         

These unexpected findings stoked my already keen interest in something quite far removed from my original training—an explanation for the origins of the human species. Where we humans came from is undoubtedly one of our greatest unsolved mysteries, at least from the human perspective. And while the work of many scientists had painted the broad brushstrokes of how this might have happened, there was precious little known at the time about any molecules and biological processes unique to humans. So by the late 1990s I began to focus my research specifically on this area of anthropogeny (this classic but long-unused term encompasses the scientific pursuit of human origins and evolution).9 As you can imagine, this fascinating field of inquiry requires understanding of a rather wide range of subjects, many of which I was not trained in. But having achieved a modicum of scientific success and recognition in my primary research fields of medicine and glycobiology, I could now afford to devote more time to this new quest, immersing myself in other relevant specialties, such as primatology, evolutionary biology, neuroscience, linguistics, and anthropology. As part of this self-education quest, I began to seek advice from various experts in such fields, a process that eventually led to my forming (in 1996) an international transdisciplinary collaborative group of researchers interested in human origins and evolution.10 Supported primarily by the Mathers Foundation of New York,11 this group was recently expanded and renamed the Center for Academic Research and Training in Anthropogeny (CARTA).12 In this “center without walls,” affiliated with UC San Diego and the Salk Institute for Biological Studies, CARTA brings together academicians from the natural sciences, social sciences, and biomedical sciences along with interested parties from the humanities and arts, as well as contributors from the earth sciences, engineering, mathematics, and computing sciences. This first-of-its-kind effort assumes that definitive answers about the human origins mystery can best arise from breaking down traditional academic barriers and drawing experts from every relevant discipline into a creative transdisciplinary discussion. The core mission of CARTA is to “use all rational and ethical approaches to seek all verifiable facts from all relevant disciplines to explore and explain the origins of the human phenomenon.” 13 
         

But let’s get back to the story of how I met Danny Brower. A decade into my quixotic quest to understand human origins and evolution, my own knowledge base was sufficient to embolden me to give a few public lectures on the topic. One of the first I delivered was at the University of Arizona on April 2, 2005, about molecular differences between humans and chimpanzees and how they might have contributed to human uniqueness. As you might imagine, I was a bit nervous. But the lecture seemed to go well, and audience responses were positive. At the pleasant spring open-air luncheon that followed, a tall, intense man with a scraggly beard sat down next to me, introduced himself as Danny Brower, and pointedly informed me that we were “all asking the wrong question.” At first I thought he was some local eccentric, but when I realized he was a well-known professor at the university, I gave him a careful hearing.

Instead of just asking what evolutionary processes made us human, Danny said we should also be asking why such complex mental abilities have appeared only in humans, despite many other intelligent species having existed and evolved for millions of years. In other words, if having complex humanlike mental abilities has been so good for the success of our species (as everyone has assumed), then how is it that we are the only species that got so brainy? The usual assumption is that something very unusual and special happened to human brains during evolution, and that we just need to find out what that something is. But Danny took a fascinating contrarian’s position, saying that we should not be looking for what everyone else was—the presumed special brain changes that made us human. Rather, we should be asking what has been holding back all the other intelligent species that, like humans, seem to have self-awareness of themselves as individuals14—a list that may include chimpanzees, orangutans, dolphins, orcas (so-called killer whales), elephants, and even birds such as magpies. Danny asked: Why are there no humanlike elephant or humanlike dolphin species as yet, despite millions of years of evolutionary opportunity for making this transition?
         

The next mental step beyond the basic awareness of one’s own personhood that many of the species mentioned above seem to possess could be awareness of the personhood of others—in other words, knowing that others of your own kind are also equally self-aware. But Danny argued that gaining this useful ability would also result in understanding the deaths of others of your own kind—and, consequently, realizing one’s own individual mortality. And he suggested that this all-encompassing, persistent, terror-filled realization would cause an individual who first made that critical step to lose out in the struggle to secure a mate and pass his or her genes to the next generation—in other words, such an individual would reach an evolutionary dead end. Danny suggested that we humans were the only species to finally get past this long-standing barrier. And he posited that we did this by simultaneously evolving mechanisms to deny our mortality.
         

I suspect most readers will have the same initial reaction I had—that this seems much more convoluted and complicated than simply saying that we humans evolved special mental abilities over time. But I realized that Danny was describing an apparently novel theory based on a counterintuitive line of logic, which seemed relevant to explaining both human origins and some unique features of the human mind. And my decade-long self-education about human origins had already prepared me to consider the larger implications of what he was saying. I began to think that such a rare and difficult transition might even possibly explain why all humans on the planet today seem to have emerged from a small group in Africa, completely replacing all other humanlike species that coexisted at the time. I was genuinely intrigued and excited and we spent the next hour in deep conversation, even after most others had left the lunch table. Despite our widely disparate backgrounds and education, Danny and I had one important thing in common: our shared understanding of a basic fact of evolutionary biology—that unless you are able to pass on your genes to the next generation by generating progeny, it does not matter how successful you were during your life. So any new genetically based abilities can become permanently established in a species only if they contribute to this “reproductive fitness.”

The history of science is filled with ideas that initially went against conventional wisdom but were eventually proven to be true (such as Wegener’s theory of continental drift and Copernicus’s claim that the sun was the center of the solar system). So I was immediately attracted to Danny’s contrarian idea of looking not for what additional special features of our brains made us human—but rather asking what might have prevented other animals and birds from becoming humanlike in their mental functions. In other words, had we crossed a very difficult evolutionary barrier on the way to becoming human? An analogy I later thought of was the process by which some ancient fishlike creatures moved from living in water to surviving on land. There were likely many attempts to make this transition, but evidence tells us that only a few such efforts actually succeeded. Apparently, several things had to happen at once, and in just the right order, to overcome this particular physiological evolutionary barrier. So why not also consider a psychological evolutionary barrier that blocks the path to humanlike awareness of reality? During our intense discussion I also asked Danny if religion could be the explanation for our success at overcoming that barrier, since all societies have religious belief systems and most religions provide explanations for what happens after death. He responded that while religion could have been a major factor that aided his proposed transition, it could not be the whole answer. After all, he said, most atheists do not live in constant terror of their own mortality? But he agreed that his theory could at least help explain the universality of religious belief systems in human societies. Most humans ask what lies beyond their death, and most religions provide an answer of some kind. There are also entire systems of philosophy that ask such existential questions, whether based on religious beliefs or not.
         

While there were obviously many details needed to support Danny’s unusual line of thinking, I was impressed by the basic concept, and suggested that he should publish it. But I also realized that, like me, Danny had no prior formal education regarding human evolution, and in the academic world he would not be considered qualified to officially opine on the subject. His interest had simply grown out of his knowledge of evolutionary biology combined with the innate desire most humans have to understand our own origins.

On the face of it, this was not a momentous encounter—a conversation of less than two hours between two scientists from very different backgrounds, each with a nonexpert interest in explaining human origins. But over the months that followed I simply could not shake the basic idea Danny had proffered. The more I continued with my own quest to learn about human origins within the multidisciplinary CARTA group I had formed, the more this idea seemed to make sense and to gain in potential significance. After two years of obsessing about my discussion with Danny, I finally looked up his e-mail address and sent a lengthy message in which I outlined my understanding of his basic theory, updating and adding various embellishments of my own and suggesting again that he should publish his concept. I was deeply disappointed not to hear back from Danny, but thought that I might not have the right e-mail address. A few months later I decided to look up his phone number on the Internet, and was shocked to instead find his obituary. Danny Brower died suddenly and unexpectedly in October of 2007 from a rare kind of blood vessel disease called aortic dissection (possibly resulting from a defect in connective tissue molecules—the very things he had studied in flies). On a day he was due to present a departmental seminar, he woke up with severe symptoms for the very first time and went into surgery that evening. Tragically, he never regained consciousness, and was declared brain dead four days later.
         

Once I got over the shock of this unexpected and sad news, I scoured the published literature to see if Danny had ever written about his idea, but I found no evidence that he had. One day soon thereafter I saw a dedication to Danny in a research article on an unrelated topic by a well-known scientist named Sean Carroll.15 I contacted Sean, who told me that Danny had in fact talked to him and to a few other friends about some of his ideas. Sean had even read and commented on some writings Danny had begun on the subject—efforts cut short by Danny’s untimely death. I was now even more convinced that the basic idea needed to be published. As it happened, I had previously gotten to know Philip Campbell, the editor in chief of the prestigious journal Nature, as he had once approached me to write an article about the ethics of doing research on great apes.16 I contacted Campbell and explained the situation. He was interested and suggested that I write a formal “letter to the editor” on the topic.
         

Before writing the letter, I spent more time reading the literature and grew to appreciate the importance of a psychological concept called “theory of mind”—also variously called mind-reading, attribution of mental states, perspective taking, mindsight, and multilevel intentionality. These jargonistic terms refer to various aspects of the human ability to go beyond self-awareness of our own minds to the full comprehension that other humans are also self-aware and have independent minds of their own—and to thus put ourselves into their mental shoes. For example, the reason I could have a discussion with Danny was that we both knew that the other had a mind capable of independent thought and reasoning. And by now, you, the reader, may have started developing a theory of mind about both of us authors, including the one who is not even alive today.

I also consulted learned colleagues from CARTA in relevant disciplines to determine whether Danny’s basic theory was truly original. It turned out that many other writers had already touched on the first half of the concept. Even ancient Indian Vedic texts had addressed the surprising fact that we humans deny the reality of our own mortality—easily—though we know its certainty.17 And in modern times, Ernest Becker’s Pulitzer Prize–winning 1973 book The Denial of Death emphasized the point further, suggesting that many aspects of human behavior and culture can be explained by this denial mechanism.18 But the second part of Danny’s idea—that the realization of our own mortality might have been a barrier to the emergence of a humanlike mind until our species was finally able to deny that realization—was unique; I found nothing like it in anything I read. I wrote the letter to Nature, and it appeared in August of 2009.19 The relevant sentences from the letter are reproduced below:
         

Among key features of human uniqueness are full self-​​awareness and “theory of mind,” which enables inter-​subjectivity—an understanding of the intentionality of others. These attributes may have been positively selected because of their benefits to interpersonal communication, cooperative breeding, language and other critical human activities. However, the late Danny Brower, a geneticist from the University of Arizona, suggested to me that the real question is why they should have emerged in only one species, despite millions of years of opportunity. Here, I attempt to communicate Brower’s concept. He explained that with full self-awareness and inter-subjectivity would also come awareness of death and mortality. Thus, far from being useful, the resulting overwhelming fear would be a dead-end evolutionary barrier, curbing activities and cognitive functions necessary for survival and reproductive fitness. Brower suggested that, although many species manifest features of self-awareness (including orangutans, chimpanzees, orcas, dolphins, elephants and perhaps magpies), the transition to a fully human-like phenotype was blocked for tens of millions of years of mammalian (and perhaps avian) evolution. In his view, the only way these properties could become positively selected was if they emerged simultaneously with neural mechanisms for denying mortality. Although aspects such as denial of death and awareness of mortality have been discussed as contributing to human culture and behaviour, to my knowledge Brower’s concept of a long-standing evolutionary barrier had not previously been entertained. Brower’s contrarian view could help modify and reinvigorate ongoing debates about the origins of human uniqueness and inter-subjectivity. It could also steer discussions of other uniquely human “universals,” such as the ability to hold false beliefs, existential angst, theories of after-life, religiosity, severity of grieving, importance of death rituals, risk-taking behaviour, panic attacks, suicide and martyrdom. If this logic is correct, many warm-blooded species may have previously achieved complete self-awareness and inter-subjectivity, but then failed to survive because of the extremely negative immediate consequences. Perhaps we should be looking for the mechanisms (or loss of mechanisms) that allow us to delude ourselves and others about reality, even while realizing that both we and others are capable of such delusions and false beliefs.
            


Soon after the letter’s publication, I heard from Sheldon Solomon, a member of a well-regarded group of psychologists influenced by the ideas of Ernest Becker and best known for their “terror management theory.”20 Their concept is supported by various types of experimental evidence and indicates that we humans have a variety of “worldview and self-esteem mechanisms” to deal with the terror of knowing we are going to die. In his letter to me, Solomon wrote: “We agree with your argument that the benefits of consciousness and self-awareness could only be reaped if they were accompanied by simultaneous mechanisms to deny death.”
         

Thinking I had done my duty by getting Danny’s ideas to the attention of others who could pursue them, I turned my focus to aspects of anthropogeny that were more directly related to my own expertise in glycosciences and ape-human differences in biology. But then I received a very unexpected e-mail from Danny’s widow, Sharon Brower, who had been alerted to the Nature letter by one of Danny’s friends. Sharon thanked me for bringing her late husband’s unpublished idea into print, and told me that Danny had been spending all his spare time writing a book on the topic. Apparently, he had just completed his second draft before his sudden death. Ironically, while Danny had sometimes discussed plans for the distant future with Sharon, he also knew there was a possibility that he would die young: His own father had passed away suddenly at the age of fifty-six, of a heart attack. Danny’s thinking about his theory may have even caused him to be more aware of his own mortality. According to Sharon, this scared Danny a bit; he had always held up fifty-six as the age to surpass. Sadly, he died just a month short of that milestone birthday.
         

When Sharon sent me her late husband’s draft manuscript, I found that Danny not only had the core of an idea to explain the evolution of the human mind but that he also went on to present some important practical messages for humanity arising from his logic. He wrote that the human penchant to deny our mortality is but one manifestation of our overall ability to deny many other things—a propensity that has many ramifications, positive and negative. The manuscript was thoughtful and erudite, but it was clearly an incomplete effort that needed much additional research, expansion, and polishing, which Danny had been unable to do. With encouragement from Sharon, I therefore decided to continue the project by combining Danny’s original writing with my own, adding thoughts, ideas, and embellishments along the way. In some places, I needed to simply correct or update issues that Danny did not have the time to finish researching. In other areas I added my own personal opinions and additions, with input from experts I consulted.21
         

In my first attempt, I simply could not bring myself to change any of Danny’s original prose. Rather than alter his wording, I annotated his manuscript with extensive footnotes. While this helped me think through the whole concept, the product was not viable as a readable book. But some thoughtful readers advised me to follow Danny’s intent—to write a book for a general audience, not a densely annotated scientific tome. And so (with Sharon’s agreement) I decided to blend Danny’s original text with my own additions, generating a text written mostly in one voice (throughout the rest of the book I will refer to myself in the first person where appropriate—in other instances, I will indicate when something refers specifically to Danny).
         

While I was working on the manuscript, my Nature letter was mentioned in a Time magazine cover article about the science of optimism by University College London neuroscientist Tali Sharot. This prelude to her book The Optimism Bias discusses the established fact that most humans maintain an irrationally positive outlook on life and asks how such optimism can be explained.22 A stimulating e-mail discussion with Tali followed, which made me even more confident in thinking that Danny had been on to something important. After all, I thought, what is optimism but one form of denying reality? Meanwhile, a flood of other very relevant books kept appearing to complement the ones I already knew about.23 While none of these books independently espoused the specific theory presented here, many seemed full of ideas and information directly or indirectly supportive of it. And my fifteen-year experience developing CARTA had given me the background needed to understand most of what these authors were saying.24 It seemed as if fate had chosen me as the right person to complete Danny’s work. Now I felt even more compelled to do so.
         

Neither Danny nor I began this quest with an advanced education in anthropogeny. We were both drawn to the subject by our curiosity and passion to explore the profound, universal human question of where we humans came from and how we got here. Readers who are not scientists also need not feel intimidated by the topic; any jargon that comes up is explained as we go along. Nor should you be put off by the apparent complexity of the matter—it befits exploration of one of the deepest and most fascinating universal human questions.

*  *  *


This book is about a proposed critical transition in the emergence of the human mind, a process that led to our becoming the dominant species on the planet. It also helps explain the mystery of why other highly intelligent mammals and birds have not developed humanlike mental abilities despite millions of years of opportunity to do so. The logic begins with the realization that even an animal with complete self-​awareness cannot truly understand death until it becomes fully aware that others of its kind are also self-aware individuals—in other words, until it becomes aware of the personhood of others. This higher level of awareness is called a “full theory of mind,” or the ability to fully “attribute mental states” to others, and with it comes an awareness of the deaths of others and thus the realization of one’s own mortality. As we shall see later, the only way for a species to get past this death-​anxiety barrier is by denial of this reality.
         

It is important at this point to note that the term denial has many different meanings, depending on the context. Standard dictionaries cite many different definitions of the word.25 There are also diverse colloquial uses, including “self-denial” or “in denial,” as well as various meanings in Freudian psychology. I use the term here not to denote dictionary definitions, such as “disbelief in the existence or reality of a thing” or “a refusal to agree or comply with a statement” (or other variants thereof), but rather to denote the basic definition derived from psychology: An unconscious defense mechanism used to reduce anxiety by denying thoughts, feelings, or facts that are consciously intolerable. This is akin to ignoring or not paying attention to something that is important. But the term ignoring implies a deliberate process, which is not necessary for our theory. The term inattention might also be substituted. But without a qualifier indicating whether the inattention is deliberate or spontaneous, it is difficult to apply this term as well. All in all, there is no perfect term to describe the human propensity that we are going to discuss. The phrases denial of reality or reality denial come as close as any. So this book is about how humans finally gained a full theory of mind by simultaneously attaining the ability to deny aspects of reality.
         

But wait, you say: I don’t have much of a problem denying the reality of the fact that I am going to die. I can simply use my native human intelligence to consider the facts and statistics and rationalize away any fears I may have. After all, I might very well live a long time, so why should I worry about it right now? The fallacy in this logic is that you are a modern-day human whose ancestors have already crossed the barrier, and you are thus already capable of denying the unpleasant reality of your mortality. So it seems quite trivial to you. But as we shall see later, it was quite a different matter for the first humans who initially understood their mortality.
         

It is important to note that denial of mortality is also part of a much broader concept about our human ability to deny many other aspects of reality, especially when such realities are not to our liking. For example, we smoke cigarettes, eat unhealthful foods, don’t watch our weight, and don’t exercise, despite our full awareness that these habits are a prescription for an early death. And we go further in our denial of reality, holding completely false beliefs about many things, even in the face of the cold, hard facts. These uniquely human features have many implications—some rather negative—for our nature and behavior, and for many societal and global problems we face today. We’ve also mentioned the implications for the universal presence of religion in human populations, and the fact that almost all religions provide humans with some explanation regarding what happens after death.
         

After further reading and thinking, I could expand Danny’s idea to suggest that humans breached a long-​standing psychological evolutionary barrier as a result of a one-time-only confluence of events. In the process of thinking about it, I also came to realize that this theory could help explain a fascinating mystery about the origin of our own species—the fact that all of us apparently arose from a small group somewhere in Africa not so long ago and then spread across the planet, practically replacing all the other sophisticated humanlike species that had been coexisting with us. Later in the book I will suggest that we “behaviorally modern humans” were the only ones who actually made this evolutionarily difficult transition, leaving everyone else behind in the dust, mentally.
         

Last but not least, we will discuss some broader repercussions of our ability to deny the reality of anything that is unpleasant. We will point out that this human ability extends all the way from denial of personal health issues to our denial of the “mortality” of our planet’s biosphere and climate in its present form. Even those of us who realize that the earth’s climate and environment are being degraded by human activities tend to deny the urgency of the problem in our daily actions. This vital topic was discussed in Danny’s draft chapters, and was another important reason why I felt that this book should be published and read by as many people as possible.

The book also brings together two disparate strands of human thought—one that seeks answers to the evolutionary mystery of the origins of the human mind and another that examines denial of reality (including denial of our mortality), which emerges out of the disciplines of existential philosophy, theology, psychoanalysis, and psychology. Each of these lines of thinking and research is already well developed in many existing tomes. But I believe this book brings them together for the first time, in an unexpected fusion. So please join Danny and me as we explore one of the greatest unsolved mysteries regarding our own species. Along the way we will encounter such diverse topics as Neandertal burials, irrational human optimism, Gandhi’s principle of nonviolence, autism spectrum disorders, the relationship of dogs to humans, why elephants are killing cows and rhinos, the New Madrid Fault Line, skydiving accidents, Wallace’s conundrum, and many other phenomena. But be forewarned that, like much of science, we will give you much to think about yet will not conclusively prove the theory we espouse. Rather, we will present “one long argument”26 using facts and concepts in favor of our theory. But, in the tradition of science, we will also search assiduously for any “ugly facts” that might “slay our beautiful hypothesis.”27
         

It is not often that one’s life is so dramatically affected by a single chance meeting with one individual, especially a meeting that lasted less than two hours. This book is presented in homage to Danny’s original thinking, as it has helped me to illuminate not only the matter of human origins and the human condition but also has major implications for the future of our species and of our planet. It is a wake-up call to all of humanity about our remarkable ability for reality denial—which can either continue to lead to our downfall or turn into one of our greatest assets.




    

  
    
      

Chapter 1

Where Did We Come From, and How Did We Get Here?




Facts are stubborn things; and whatever may be our wishes, our inclinations, or the dictates of our passions, they cannot alter the state of facts and evidence.

—John Adams, speech in defense of the soldiers at the Boston Massacre trials

Science tells us that we are creatures of accident clinging to a ball of mud hurtling aimlessly through space. This is not a notion to warm hearts or rouse multitudes.

––Paul Ehrlich, in Human Natures
            



At the public symposia organized by CARTA,1 we usually begin by rhetorically asking humanity’s oldest questions—Who are we? What are we doing here? Where did we come from? How did we get here? Where are we going? We then emphasize that while some of these questions fall under the domains of philosophy and religion, two are open to rigorous scientific inquiry—where we came from and how we got here. And these questions, of course, comprise the primary focus of CARTA, namely, anthropogeny. Before diving into a discussion of our theory about the origins of the human mind, though, we must ensure that the reader is up to speed on what is known to date about where our species came from. And to consider how we got here, we must also review the fundamental principles of biological evolution—because we humans are a product of this remarkable process. We will then close this chapter by discussing a little about what is known about the human mind in order to put our theory into perspective. But we will be very brief on all three counts, as many other books have addressed such matters in excellent detail.
         

Let’s begin with a general summary of knowledge about human origins as of the end of 2012.2 As you probably know, we humans are warm-blooded animals called mammals, whose ancestors existed before the dinosaurs disappeared around sixty-five million years ago, after a giant asteroid hit the earth. Among the mammals that survived and evolved, we emerged as primates, part of a subgroup called Old World primates, which arose in Africa and/or Asia around thirty to forty million years ago. Humans belong to a still smaller subset called apes, which are characterized by the lack of a tail. Among the apes, we are derived from a subgroup traditionally called the great apes, of which the other currently living species are chimpanzees, bonobos, gorillas, and orangutans.
         

The term great ape has now fallen out of favor, though, because it turns out that we are closer genetically to chimpanzees and bonobos (so-called pygmy chimpanzees) than they are to gorillas and orangutans. Indeed, Jared Diamond was spot-on in saying that, from a strictly genetic perspective, we are nothing more than “a third chimpanzee.”3 The latest taxonomic classification, therefore, lumps all great apes and humans together as hominids, in recognition of our genetic similarities. The fossil species that appeared after our common ancestor with chimpanzees appeared are thus now called hominins, rather than hominids. To place all this in perspective, consider the fact mentioned earlier, that we are genetically closer to chimpanzees than mice and rats are to each other!
         

The earliest hominin fossils have all been found in Africa, dating back as far as around five to seven million years ago, presumably close to the time of our common ancestor with chimpanzees.4 The location and physical appearance of this common ancestor remains unknown, but fossils suggest that it was a bit more chimpanzee-like than humanlike, especially with regard to its smaller skull case. Apart from the emergence of an upright posture and bipedalism (walking on two legs), these species do not appear to have undergone very major humanlike changes for another three or four million years. Rather, they seem to have gone through various specializations, and a bushy, branching tree of various species apparently coexisted at the time. The best known of these species is Ardi, a more than four-​million-​year-old skeleton classified as Ardipithecus ramidus, which was described by Tim White and his colleagues,5 and Lucy, a more than three-million-year-old skeleton classified as Australopithecus afarensis, which was discovered by Don Johanson and his colleagues.6 Starting about two million years ago, one sees fossil evidence of species discovered by Louis and Mary Leakey and others classified under the genus Homo, in which there is some increase in brain size and the beginnings of stone tool use. A species called Homo ergaster then emerges in Africa, exemplified by the skeleton called Turkana Boy, discovered by Richard Leakey and colleagues,7 which is bigger in body size and appears committed to striding, bipedal walking, and, likely, long-distance running.8 Along with this change came a gradual increase in brain size, an increased sophistication in the making and use of stone tools, and evidence of more meat eating. Very similar creatures called Homo erectus are then found spreading throughout the Old World, migrating as far as present-day Indonesia, China, and Europe.
         

Over the next two million years or so Homo ergaster/​​erectus seems to have undergone only minor changes, other than further increases in brain size and limited improvements in stone tools. Beginning about a million years ago, we see evidence of continuing brain size increase in Homo, with the modern size being achieved around three or four hundred thousand years ago. But at that point there is still no archaeological evidence of what looks like so-called modern (present-day) human behavior, such as burials with funerary artifacts, representative drawings, ornaments, trade, and so on. Thus it seems that the final increase in brain size was not sufficient to allow the emergence of us “modern humans.” One of the best-documented species from this period are Neandertals,9 who were found throughout what is now Europe, the Middle East, and western Asia, often living in extreme climates associated with ice ages. These closest extinct evolutionary relatives were short, squat powerhouses with robust skeletal anatomy; their brains were larger than ours are even now, they used more specialized and complex stone tools than Homo erectus, and they were able to control fire. However, the first two hundred thousand years or so of their existence were not characterized by the kinds of artifacts associated with modern human behaviors, such as bead necklaces, symbolic art, and the like. The recent discovery of Denisovans (defined by a few bones found in a Siberian cave and the genomic DNA from these samples) has uncovered another branch of ancient humans, which likely shared common ancestors with humans and Neandertals a few hundred thousand years ago.
         

Skeletons very similar to those of present-day humans can be found in Africa, beginning about two hundred thousand years ago. However, these “anatomically modern humans”10 also did not leave behind many artifacts suggestive of modern human behavior (although there is some indirect evidence of symbolic thinking, such as the production of ochre colors that were presumably used for body decoration). We “behaviorally modern humans,” then emerged somewhere in Africa around one hundred thousand years ago11 (and DNA analysis of current-day humans says that we all came from a relatively small effective population size, which numbered only around five or ten thousand individuals or so). The first evidence for truly modern human behavior—evidence such as complex symmetric scratch marks on objects, bead necklaces, and burials with funerary goods—dates to about this time. Shortly thereafter some of us began to leave Africa (some may have also migrated back). These migrations appear to have first taken humans into what is now Palestine and Israel, and then along the coastlines of the Middle East, India, and Indonesia—eventually leading them into Australia (one of the first crossings of deep water in which the horizon would have shown no evidence of land on the other side). Around this time our ancestors also began appearing in what is now China and southern Europe. The later European Cro-Magnons are incorrectly claimed to be the first human group to demonstrate modern human behavior. What was once thought of as a cultural “great leap forward” by these early Europeans (who made bead necklaces, spear-throwing implements, cave art, and performed ceremonial burials) is now felt to be a result of improved preservation and more sustained research in this particular region.
         

As we migrated across the world, various human subgroups evolved changes in superficial aspects of their appearance, such as skin and eye color. There was also further local evolution, such as the ability of some populations to digest milk or others to become resistant to some diseases. But today we move children from one part of the world to another and see them perform all human mental activities in a very similar fashion (the United States has inadvertently done this experiment on a broad scale via its immigration policies). So we humans are all far, far more similar than we are different from each other.12 And all modern human mental abilities must have been fully established in our ancestors before their initial migration out of Africa. Interestingly, after coexisting for another fifty thousand years or so, all other humanlike species disappeared, leaving only us “behaviorally modern humans” behind.
         

What about other defining human characteristics? Apart from features such as bipedalism, increased brain size, and development of the human type of opposing digits that are detectable in the fossil record, we know little about when and where other human-specific features, such as hairlessness, emerged. Likewise, details regarding the first development of perishable artifacts, such as clothing, ropes, nets, etc., remain largely unknown (although clues abound). Last but not least, it is unclear when and where the abilities for human language, full theory of mind, and other advanced cognitive capabilities emerged, except that they must have predated our initial diaspora from Africa. This book considers how these unusual and powerful abilities may have emerged in Africa by first asking why they did not also emerge in any other species, despite tens of millions of years of opportunities to do so.
         

Having defined who we are, let’s move on to the question of how we got here. Humans are the product of biological evolution—so a basic understanding of this process and how it generates species is important if one is to appreciate the rest of this book. But some people still resist the notion that they shared a common ancestor with a chimpanzee. In other words, they do not accept what scientific exploration has revealed. Science uncovers the reality of things around us and how they work. New discoveries often just raise even more questions. But scientific conclusions sometimes rise to the level of indisputable fact. For example, we once thought the earth was flat, and that it was the center of our universe. But we now accept that the earth is round, and that it orbits a minor star called the sun. In like manner, biological evolution by natural selection is now established as an incontrovertible fact. The only reason we refer to evolution as a “theory” is that biologists are perhaps more reticent than physicists, who might have declared a “law” of evolution long ago. Experts do still argue about details, but evidence for the fundamental tenets of the theory of evolution by natural selection is so overwhelming that no reputable biologist disputes it. It also underlies much modern biological and biomedical research. And by the end of this book, we hope to convince you that understanding evolution and its repercussions is also critical for our survival as a species.
         

Charles Darwin and Alfred Russel Wallace discovered the principle of evolution via natural selection independently, but initially published their findings together. How this coincidence came about is a fascinating story itself, but we will not go into that matter here.13 Combining many insights,14 these two visionaries realized that
         

     
            	resources are limited;
     
            	members of a population of organisms are different from each other (genetically heterogeneous);
     
            	these differences make some individuals better able to compete for resources;
     
            	genetic traits are passed on to one’s progeny;
     
            	heritable traits of better competitors will become more common; and
     
            	organisms will therefore change over time, either because different conditions select for particular traits or because genetic changes keep occurring, generating better “adapted” organisms.
 
         

These are the basic components of biological evolution by natural selection. The underlying concept is so simple that Darwin’s friend Thomas Huxley later remarked, “How stupid of me not to have thought of that!”

But contrary to the popular misconception, Darwin did not use the phrase “survival of the fittest” until later editions of his famous book On the Origin of Species. This catchy expression was actually coined by the economist and philosopher Herbert Spencer in his 1864 book, The Principles of Biology, because he mistakenly saw parallels between his economic theories and Darwin’s biological theory of natural selection. And we now know from the insights of Motoo Kimura and others that natural selection is happening against a backdrop of neutral evolution (random changes that are not detrimental to survival and reproduction and that are able to persist for this reason). In addition, depending on the circumstances, there can be “survival of the luckiest.”
         

So if a species will thus change over time, how does an entirely new species emerge? A precise definition of “species” is actually tricky, as evolution has no “plan” to generate species. Humans have traditionally defined a species as a population in which two individuals are able to mate and produce fertile offspring.15 If two populations of a species become isolated from each other by a geographic barrier, such as an ocean or mountain range, they can evolve independently, changing genetically in ways that make them different enough to become separate species.16 But species can also split if genes cannot pass between groups frequently enough, even though they occupy the same territory.17 There are many ways in which this kind of “sympatric speciation” can occur, and many opinions regarding their relative importance. For just one perspective, see Etienne Joly’s essay in which he suggests that new species arise not by populations splitting into separate branches but by small inbreeding groups “budding” from an ancestral stock.18 A new species can also emerge because of a “bottleneck,” in which environmental factors cause a constriction of a population into a small group—as may have happened at the origins of our own species (more on this later). In relation to earlier stages in human evolution, Pascal Gagneux at UC San Diego has even shown that the evolutionary loss of one kind of sialic acid (a sugar on the surface of cells) in our human ancestors about two million years ago induced females to make antibodies against it, which then attacked the sperm of males who still had it, causing partial infertility.19 This particular immune obstacle to reproduction may have been sufficient to induce the speciation of the genus Homo, the lineage that eventually gave rise to us, two million years later.
         

We now know in great detail what genes are made of, how genetic information is copied when each cell divides, and how these instructions are translated into specific proteins, whose activities (interacting with other molecules and with the environment) are eventually manifested as traits. We can also measure the rate at which errors in DNA copying lead to mutations (errors) in eggs and sperm, generating variations that allow different members of a population to compete better, or less well, for resources. There is plenty of genetic variability that evolutionary selection can “choose” from. Indeed, based on our current molecular knowledge of life, evolution by natural selection is unavoidable, and is a defining attribute of all life forms.20 The most obvious evidence is the fossil record. But this record is incomplete, and a lack of so-called missing links is sometimes cited by evolution doubters as evidence for permanence of species. However, as the number of known fossils increases, evolutionary intermediates are emerging.21 Another point is that evolution typically takes an existing structure and modifies it for new uses, as opposed to generating new things from scratch.22 We can also see evolution happening naturally in real time.23 And there are examples of selection important for health, such as our ongoing battle with infectious agents,24 bacteria’s resistance to antibiotics,25 the rapid emergence of new influenza strains,26 and the ever-changing HIV virus, which causes AIDS.27 With such short-generation-time microorganisms, selection can occur with astonishing speed. But with longer-lived organisms it is more difficult to see selection leading to speciation (derivation of two species from one) over short time frames. It is easier to identify organisms in the various phases of speciation.
         

In the final analysis, “species” is just a concept invented by humans in an attempt to come to grips with the vastness of biological diversity generated by the evolutionary process. Biologists who specialize in classification of organisms (systematics) thus also speak of “subspecies” based on traits such as color, size, etc.28 This ambiguity in designating “species” itself demonstrates that life is evolving and changing into new forms even as we speak. Indeed, it appears that when our own species began to migrate from Africa tens of thousands of years ago we met and bred to a limited extent with our then closest living evolutionary cousins, the Neandertals and Denisovans, who stayed around until just a few tens of thousands of years ago. While Michael Crichton’s Jurassic Park was just science fiction, Svante Pääbo and his colleagues have actually extracted DNA from the fossil remains of these extinct humanlike species. So we now know that most people from Europe and Asia have a little bit of Neandertal DNA in their genomes,29 and some people from Southeast Asia carry bits from Denisovans.30 But the extent of this interbreeding seems to have been limited. We will return to this later, as the theory in this book may provide the answer to what the limitation might have been.
         

What else do you need to know about biological evolution in order to understand this book? One important concept is that although natural selection acts on individuals, it eventually shapes populations of organisms, which are made up of a collection of traits encoded in genes.31 Of course, the inheritance of most traits is not straightforward. For example, your height is determined by the actions of many, many genes and is also affected by your life circumstances. Especially with humans, it is difficult to attribute anything just to genes, as the environment plays a strong role in determining the final outcome. As the title of Matt Ridley’s book put it, it is Nature via Nurture,32 not nature versus nurture—it is past time to put an end to this false dichotomy.33 And your genes are not a blueprint for what you are, they are just the entries in a recipe book that both defines and limits the options for what you can become. Of course, while your environment can change your own characteristics, it does not directly change the gene sequences that are passed on to your progeny. Your genes interact with your environment to make you what you are, but your basic genetic endowment does not change. Interaction with the environment simply affects the chances that your genes will make it into the next generation.34
         

Thousands of genes, trillions of cells, mutations, etc., etc.—you may be worrying that this is all going to be too complicated. Don’t give up just now, because we are about to make it all much simpler. While natural selection works on all your genes and the way they interact with your environment, it is integrating all these individual inputs to produce one unifying composite trait that matters most, called fitness. Your fitness is defined simply as the likelihood that your genes will find their way into the next generation—how successfully you reproduce compared with others in the population. If the sum of all your traits makes it more likely that you will have more descendants than your neighbor, then your fitness is greater. Thus relative reproductive fitness is the single overriding trait being gauged by natural selection, and anything that affects your chances of mating successfully will be an important component of fitness.35
         

Because of this fact, evolution can even generate unusual features that at first glance appear to be pitted against fitness, such as traits selected by mating rituals, which are part of what is called sexual selection. It is hard to imagine that the exaggerated tail feathers of a male peacock give the bird any survival advantage. Indeed, dragging around such an outlandish appendage seems only to be a detriment to survival. However, the male that can best strut his stuff with his fantastic, quivering fan of tail feathers is going to be more successful at convincing Miss Peahen that he is the guy for her. And unless he is successful, his fitness takes a nosedive. This is an extreme example of what sexual selection can do, seeming to run almost counter to conventional natural selection by environmental factors. But both processes actually work together toward increasing reproductive fitness. The mating ritual provides many other examples of situations in which traits can present immediate conflicts between survival and fitness. Consider animals in which a dominant male has a harem of females. In such cases, a male is required to fight the reigning supremo for dominance and the privilege of spreading his genes among the ladies. Dominance contests are often ritualized to limit damage, but in many species the danger of serious harm or death is very real. Is it in the best interest of self-survival to take part in such a contest? Of course not—but if a male is unwilling to engage in risky combat, his fitness is close to zero.36 More on this later, when we consider what might happen to these innate sexual drives when one member of a species begins to fully understand the minds of others.
         

In summary, natural selection ultimately acts to maximize reproductive fitness. Your genes must get into the next generation or they will disappear. For most animals, reproductive fitness and survival share largely overlapping goals during early growth and development—to reach maturity with the best equipment possible to ensure reproduction. However, once this stage is reached, the interests of fitness and survival become divergent, and evolution is going to favor traits that maximize your ability to leave successful progeny, even if those traits carry disadvantages to your own long-term self-preservation.37
         

Senator Daniel Patrick Moynihan once said: “Everyone is entitled to his own opinion, but not his own facts.” We hope by this point that all readers understand and accept these basic facts about evolution. Regardless of any faith-based belief system, you should be willing to accept the reality of scientific facts as they are discovered and adjust your beliefs accordingly. Indeed, if you do believe in a creator who gave us humans the ability to discover facts about nature, why would you then disbelieve what this God-given ability has revealed? Furthermore, biology is chock-full of unintelligent “design”—just look at how badly the human body is designed.38 So anyone who insists that God designed and created this very messy biology from scratch has a poor opinion of God’s abilities.
         

To avoid the nonscientific arguments that continue to surround this sociopolitically contentious issue, I recently derived a conclusive Proof of Evolution by First Principles, which incorporates well-known facts and doesn’t allude to specific theories or to any literature on evolution per se. A reader who is an evolution skeptic should read this complete proof in the endnote carefully.39 This knowledge is essential to fully appreciate the rest of this book.
         

Finally, since this book is about a major psychological transition during human evolution, it is about the human brain. So we also need to review some very basic facts about this three-pound blob of jelly inside your skull, the ultimate source of your mind and your self. The human brain contains more nerve cells than there are stars in the Milky Way (more than one hundred billion), and each of these cells may have a thousand or more connections to other cells. Given this overwhelming complexity, we have a long, long way to go to really understand the human brain and how it generates the mind.40 But there is a huge amount of information already known in the neurosciences, and it is impossible to cover even the basics here. Fortunately, the specifics of the brain mechanisms involved do not have to be fully understood in order to appreciate the theory presented in this book. Interested readers are referred to the many excellent books and articles about the human brain and mind, its complexities, quirks, and underlying mechanisms.41
         

Is who we become determined by our genes or by our upbringing? The short answer is both. As we said, DNA is not a blueprint, just a recipe book that limits your options. In keeping with this, study after study (many based on twins who happened to have been separated and raised in different environments) indicate that genetics plays a major if not predominant role in personality.42 On the other hand, the environment has a major influence on how your mind develops after birth. Part of the problem with the false nature-nurture dichotomy is that we lose sight of the fact that personality is very different from behavior. Your personality is the foundation, the base, from which you build a pattern of behaviors—as Jerome Kagan emphasizes, how you turn out is much affected by the temperament you are born with.43 Many studies that demonstrate the predominance of genetics typically measure aspects of our temperament, personalities, and raw intelligence, traits that seem to be mostly under the influence of our genes. But our upbringing (nurture) is going to have a huge impact on how we channel our personality traits and intelligence into behavior and intellectual achievements and on how we develop our emotional intelligence.44 Two humans with identical personality traits could grow up to be very different people if exposed to differing environments. I once suggested a fictitious example of genetically identical Japanese twins who go their separate ways, one eventually becoming a sumo wrestler and the other an ascetic Buddhist monk.45 Despite their identical genetic background, some hypothetical alien anthropologist observing them later in life might well conclude that they actually belong to different species! But on careful examination they will likely have many similarities in likes, dislikes, preferences, and personality traits.
         

There is another reason people have difficulty believing our behaviors are influenced by natural selection—we look around and see others doing so many stupid or even self-destructive things that it’s hard to believe these could be favored by selection (amusing but true instances are featured in the tongue-in-cheek Darwin Awards, given to “salute the improvement of the human genome by honoring those who accidentally remove themselves from it”).46 Yes, it is true that we don’t often do what is best for us, and we will discuss some reasons for that later, in relation to the human penchant for denying reality. But who we are is also not a result of selection in the world we currently inhabit. Human behavioral evolution was shaped by selection in environments we lived in prior to the advent of civilization, which likely included small groups with relatively simple social structures. Humans maintained this relatively simple existence for tens of thousands of years. Until the advent of agriculture, less than ten thousand years ago, the large cities that threw together multitudes did not exist. Prehistoric humans were able to pass down the wisdom of learned experiences from generation to generation by oral traditions, but once towns and cities were created and writing was invented, the pace of human social and cultural evolution picked up, aided by written laws and codes of conduct.47 Colin Renfrew has called this “the sapient paradox…the gap between the appearance of modern humans and the range of new behaviors associated with the agricultural revolution.” 48 These human successes can be largely attributed to our capacity for “cumulative culture,” with its ever-accelerating accumulation of knowledge and technology over time.49 A recent study of problem solving compared monkeys, chimpanzees, and children, showing that the children’s much greater success was attributable to factors such as teaching through verbal instruction, imitation, and the tendency to cooperate.50
         

In the end, what differentiates us most from other animals seems to be several such unusual mental abilities, which seem to have appeared not so long ago. As Ian Tattersall puts it: “The changeover of Homo sapiens from a nonsymbolic, nonlinguistic species to a symbolic, linguistic one is the most mind-boggling cognitive transformation that has ever happened to any organism.”51 William Calvin calls this the big bang of the human mind.52 Is this really a qualitative difference, or just a difference of scale so great that it looks like a difference in type? In fact, there is as yet no evidence that our brains themselves are fundamentally different from those of related mammals. While relevant differences exist, most of the anatomical structures of our brains have corresponding components in other mammals, even rodents.
         

Ah, but we are rational beings, unlike those others, you say. Well, just ask any practicing psychologist or psychiatrist how rational we are. We are emotional beings, and, as we will discuss later, the ability of our emotions to short-circuit rationality was probably an essential part of our evolutionary development. Other apparent nonselective behaviors result from the fact that situations arise in which a behavior that is usually good for fitness can become bad. Overall, selection will fix those traits that optimize fitness of the greatest number of individuals in the population. But under unusual circumstances, these generally positive behaviors can be counterselective. For example, most humans (but not most other animals) will love and nurture an offspring that is physically or mentally disabled and has little chance of contributing to the propagation of the genetic heritage of the parents. This expenditure of valuable resources is not in the best interest of the parents’ long-term “fitness.” However, evolution has selected strongly for unconditional love of offspring by humans (particularly mothers). Let’s face it: Without such empathy, it would be hard to put up with the constant attention that youngsters require. We don’t ask if there is going to be a payoff in fitness—we are evolved to do it. In the specific case of a badly disabled child, this trait is counterselective. But this selective disadvantage is outweighed in a few cases by the advantage of unconditional parental love in the population as a whole. And while the child may not contribute genes to the next generation, she or he may contribute in other domains, such as creativity and culture.

So the human mind has been shaped by selective forces, which have attempted to maximize fitness in the population as a whole. Aberrations are often easily seen to be just that—behaviors that are not good in a specific circumstance even though they are beneficial on the whole. And behaviors that seem to be less than optimal can often be explained by the differences between our current environment and the environment that we experienced when our brains were being molded, thousands of years ago. The important thing is that apparent exceptions in isolated cases must be viewed as part of the larger picture.

But one thing that does seem to separate us from other animals is that we are capable of going beyond self-awareness of our own personhood to having a full theory of mind (i.e., full awareness of the self-awareness and personhood of others). This apparently unique human ability is addressed at length in chapter 4. For now, let us just say that we don’t think human brains are fundamentally different from those of other species, just differently developed. But then why do we appear so mentally different from the many other smart creatures on the planet? How and when did we make that critical transition?
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