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Foreword
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On March 7, 2009, NASA launched the Kepler space observatory with the goal of discovering earthlike planets orbiting stars in our galaxy. Almost immediately, the data produced by this venture revealed the presence of planets orbiting stars in the “Goldilocks zone,” a term used to describe an ideal distance between a planet and its parent star that is “neither too hot nor too cold”—what scientists have more formally termed the “habitable zone.” By November 2013, the mission scientists concluded that in our galaxy alone there may exist as many as forty billion planets that could support life.


Applying some clever mathematics to their observations of these planets, the Kepler team learned something surprising: They discovered that planets actually deform the orbits of the very stars around which they revolve. And the denser the planet, the more it affects the orbit of the parent star.


In 1543, Nicolaus Copernicus challenged the prevailing notion that the earth was the center of the universe. In his publication De Revolutionibus, he presented his observations concluding that the earth actually rotated around the sun. His rejection of geocentrism was ultimately denounced by religious leaders who held to the biblical proclamation of the primacy of the earth. What followed thereafter must surely have been a debate of great intensity, with both sides fervently digging in their heels.


We now know that these seemingly irreconcilable theories are actually both right and wrong. And this paradox is elegantly resolved by the Kepler observations of distant planets. Like the newly discovered planets, our earth distorts the orbit of a star, our sun. Thus the delineation of master and subordinate becomes blurred. In the mutually distorting dance of sun and earth, each participant influences the other.


In the pages that follow, you will be exploring the many dances that define our species. Through metaphor and anecdote, science and educated speculation, you will gain a deep understanding of the profound influence that our interactions with our environment have upon charting our destiny as well as our momentary well-being. And you will discover how, like our small planet’s tug on the sun, each of us in turn influences all that surrounds us.


We humans are a polarized lot. Whether we’re debating the center of celestial movement or the importance of genes versus environmental influence in human development, there is often little common ground. But now we are learning that, like planets and stars, genes and environment influence each other. It has become clear that our lifestyle choices—including food, sleep, exercise, relationships, and even acts of compassion—feed back a constant flow of information to our DNA and actually modify the expression of what had been considered an immutable code. As the science of epigenetics reconciles seemingly disparate theories about our health destiny, we are learning to embrace the notion of the dance and to accept that we must design our lives accordingly.


Go Wild shows us how we can do just that, by tapping into nature’s design for us. Our genetic array evolved and refined itself over millions of years to manifest health almost perfectly in response to a fairly predictable set of cues from the environment. But we’ve turned the tables on our life code by providing confusing social, nutritional, and chemically toxic signals. Go Wild reveals the depth of our current evolutionary discordance, awakening us to how our lifestyle choices foster maladaptive gene expression and thus pave the way for disease.


The mission accomplished by this wonderfully empowering book is nothing short of revolutionary. Ratey and Manning provide us with the tools we need to reestablish evolutionary concordance and eliminate the conflict that we have unknowingly created between the boundless potential imparted to each of us and the maladaptive influences that now hinder its manifestation.








—David Perlmutter, MD









Introduction
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Go Wild. This title at first might suggest scenes such as college kids run amok on spring break, so it’s fair to ask up front: What do we mean by this? If not college kids, then maybe survivalists foraging on an island? Loinclothed hunters pitching spears at antelope or fleeing lions? We mean nothing nearly so lurid, but you’re getting warmer. “Wild” is one of those overworked words with layers of loaded meanings, but we intend to strip it to its core in order to make it useful—useful even to your own personal well-being.


Our meaning is easy enough to grasp. Think of wild versus tame, wolf versus dog, bison versus cow. We have the same sort of distinction in mind now when we ask you to expand this with the somewhat revolutionary notion of applying the idea to humans. Wild humans. It’s not as odd as it sounds. In fact, through deep history, through tens of thousands of years, everyone was a wild human. The very same forces that tamed wolves and made them dogs tamed humans. Call these forces civilization, and yes, obvious and abundant benefits came with the deal. We’re not here to dispute those blessings. Our bedrock point has more to do with genes, evolution, and time. Human evolution occurred under wild conditions, and this made us who we are. The modern human still operates on those same genes, almost wholly unchanged. We are designed to be wild, and by living tamely we make ourselves sick and unhappy.


We are going to tell you a number of fascinating details about that design: that you are born to move with grace, born to embrace novelty and variety, born to crave wide-open spaces, and, above all, born to love. But one of the more profound facts that will emerge is that you are born to heal. Your body fixes itself. A big part of this is an idea called homeostasis, which is a wonderfully intricate array of functions that repair the wear and tear and stress of living. This ability lies at the very heart of what we mean by “going wild.”


We’re going to make our case by first showing you the real, sweeping, catastrophic consequences of taming. The world’s leading causes of death and suffering—killers like heart disease, obesity, depression, and even cancer—are the price we pay for ignoring our genetic code, our design. But fixing this, especially fixing this on the individual level, in your life, is not as overwhelming as it sounds. That’s where homeostasis comes in. The task at hand is to get out of the way and let your body’s wonderfully evolved abilities for self-repair do their job. The steps are simple and doable, even in our modern world. This is not speculation. Lots of people have taken these steps, including the authors. We’ll tell you about them in detail, but we also have something more planned for you. If you trace these ideas along with us through this book, we think you will come away with a new appreciation for the human condition.


One of the realizations we hope to deliver is how everything—how you eat, move, sleep, think, and live—is connected. All of it is relevant to your well-being. This seems a simple enough idea, but it flies straight in the face of the fundamentals of Western thought, of science, and especially of modern Western medicine. The tame idea is to break down a problem into components, find out which component is malfunctioning, and fix that problem—an idea that works well enough with machines, but we are not machines. We are wild animals. The wild idea is to embrace complexity.


The fact is, your depression is not solely a condition of mind and is not isolated in the brain. It may be directly and firmly a fault of your exercise routine or choice of vegetables and protein. Your obesity may be caused by your diet or it may be linked to bacteria or lack of sleep—or, even more curiously, your maternal grandmother’s low birth weight. Your failure at your job may be cured by long walks in the mountains with your dog.


Even the child’s song knows that the leg bone is connected to the thigh bone; we mean to press this idea a lot further to provide some appreciation of the enormous complexity and interconnectedness of the various elements of human life.


The chapters that follow will begin to assemble the case by breaking down our various topics into subcategories, and some are the usual suspects. We will begin with the basics, by examining diet and then exercise, but that’s not to say we will deliver up the usual advice. Rather, we are going to use some emerging realizations in both of these areas to establish a habit of mind, a method of thinking about the human condition. We’ll build on that case by looking at a broader set of behaviors: sleep, mindfulness, tribalism, relationships, and contact with nature. As the case builds, you will notice a couple of themes. First, it will quickly become apparent that the boundaries of our categories are porous indeed. We will begin talking about nutrition, and suddenly there is a firm, physical link through an identifiable pathway to, say, brain function or the immune system. This is as it should be, because this is the reality.


But more important, you will also notice that each of these categories is a pathway, and each path leads eventually to the brain and the mind. Of course it does: the mind is the seat of well-being. Which leads us to a set of fundamentally contradictory ideas that will channel what follows. Each of these contradictory ideas is correct in its own way, and each has much to teach us.


The first of these emerges in a whole slew of statements through the years, but it’s perhaps best stated in a sentence attributed to Native Americans: “Every animal knows way more than you do.” The contradictory statement to this one has a long and robust tradition in Western thought, explicitly articulated even at the very root of the Judeo-Christian tradition: you, as a human, are the crown of creation, better, “more evolved,” and therefore somehow separate from and superior to all other animals.


Maybe it’s best to hear the first case from a field biologist, because these are often the people who, like traditional Native Americans, truly understand the idea. The act of close observation of a given species of wild animal does nothing so much as instill a deep appreciation for the inherent abilities that attune animals to the environment. The biologist was expressing this very idea to an observer one time when the observer challenged him. “Okay, if owls are so smart, why don’t they build houses, cars, and computers?” The biologist’s instant response was “They’re so smart that they don’t have to.”


The same idea emerges in a more common event. You don’t have to be a biologist to make a close study of an animal, and many of us do. We study our dogs. And many of us have had the experience of watching the familiar family pet deliver a litter of pups. Being proper dog surrogate parents, we research the coming event as thoroughly as possible. We make trips to the vet, we prepare for the various procedures we will need to follow to ensure each pup’s first breath—there’s a series of defined and specific steps to effect a clean entry into the world: clear obstructions and mucus and then stimulate, stroking gently to encourage those first few magical breaths. We think we have to, because our dog, smart as she may be, has never mothered pups before and has no access to how-to books or the instructions we printed from the Internet. And then the pups come and the supposedly ignorant first-time mother flawlessly executes each complicated step precisely as the instructions specified, and then she looks at us as if to say, “What are you here for?” The dog doesn’t need to read the manual, because every animal knows way more than you do.


This is an especially important example, because it involves hormones, in this case oxytocin. Dogs have them. So do all animals, including humans, and oxytocin will figure in much of this book—even, in fact, in some surprising areas like business transactions, exercise, and violence.


But we are not restricted in thinking about instinctive knowledge of well-being in other animals, a statement that lies at the very heart of our argument. Somehow, we have gotten to the point of believing that we must ensure our personal well-being by a series of complicated gyrations and contortions, whole shelves of self-help books, multiple gym memberships, moon-launch-capable gear and telemetry, daily attention to the health section of the newspaper, support groups, and a constant count of calories. Yet imagine for a second a group of Masai men—the storied herders of Kenya—making their way across the Serengeti, an effortless trot of lithe, formed bodies, perfect conditioning, and a beauty and economy of motion that would be the envy of every dedicated gym rat. When do the Masai count calories or read the manuals? Where are their personal trainers? Or, for that matter, how do we explain the apparent well-being of the hunter-gatherer groups so assiduously studied for centuries by anthropologists and universally reported to be fit, thin, and happy? Hunter-gatherers are wild humans. Like every wild animal, they know way more than we do, which flies straight in the face of the crown of creation argument, and we do indeed mean to, at least at first, challenge that notion. Much of the damage that we inflict on ourselves, on others, and certainly on the natural world stems from extreme adherence to the notion of human exceptionalism.


Nonetheless.


The jury is still out on the question of whether the human brain is the pinnacle, the best thing evolution has ever done. The experiment has been in progress for only a couple of million years, and we have yet to see all the downsides, although a few are coming clearly into view. However, it is a simple matter of fact (and wonder) that the human brain is the most complicated and profound organ ever. In the early days of thinking about human evolution, or even today, much of what we consider exceptional about our brain is our cognitive abilities: using tools, planning, being clever—that sort of thing. These abilities are marvelous and unique. We don’t mean to understate them here, but it may help to begin thinking about some other abilities as well. For instance, the purpose of all brains—not just ours, but in all sentient beings—is to allow movement, locomotion, coordination, and manipulation. We’re exceptionally good at these skills as well.


Yet our cleverness, recall, learning, and grasp of fact are not all that complex as brain functions go. It turns out—and we know this because of sophisticated tools that measure and assess brain activity—that some activities we take for granted (empathy, language, and everyday social skills) are exceedingly complex; they light up the whole brain, a buzzing glow of unimaginably dense neural networks. This is what we do and what no other species can do. We’ll unpack this idea slowly as we go, but know up front that what makes us human is our unprecedented ability to get along with one another. This is our crowning achievement.


And this is what interests us, but also offers a model or framework for the case we will build in the following chapters. We are going to talk about components of human activity, like diet, sleep, and exercise. But, as we have said, there are important connections among these components. More to the point, each of these activities supports the brain. Each of them in meaningful, measurable, tangible, nameable ways supports the brain and the brain’s ability to light up that hypercharged network of neural pathways. These are the neural pathways that sponsor and record your well-being and ultimately your ability to connect to other humans. Light up the whole system, and you will feel better.


This book builds its case in succeeding chapters along just this path of logic. We’ll begin by laying out a baseline, a summary of what we know about initial conditions and the details of human evolution. What exactly is the human condition and what is human nature? And we’ll make the overarching case, by updating a more-than-century-old inquiry into “diseases of civilization,” that violation of those initial conditions has made us ill. Most of what ails us today are precisely these afflictions: diseases of civilization. Then in successive chapters we’ll look at the subsets of human activity: diet and exercise, sleep, tribalism, contact with nature, relationships, and mindfulness. We’ll then summarize with a chapter of practical advice on the personal level.


“Wild.” This is the word we need now. Before civilization, everything was wild, including humans. The polite term of anthropology is “hunter-gatherer,” but calling our ancestors “wild” explains so much more. Before there was farming and cities, we were wild humans. Ever since, more and more of us have been tamed, and this is what is making us ill. All that unfolds in the following chapters will be the case for honoring the design of our bodies that evolution gave us, but the easier way to say it is this: Go wild.


Worldwide, there is a growing and necessary trend toward restoring wild systems via ecological restoration. The Europeans call this process “re-wilding.” We are arguing that the human body is every bit as complex and biodiverse, it turns out, as any wild ecosystem, and like an ecosystem, it works best when restored to wild conditions. So think of this book as instructions for re-wilding your life, and maybe even an introduction to ideas that may change the way you think about life.


In the beginning, though, it may help you to imagine three scenes. You’ll want to recall them every now and again throughout this book to see how different they appear. Like old-style chemical photo developing, the narrative that follows should reveal more detail in these images as our story unfolds. At first, the images will seem fuzzy and disconnected; if we do our work correctly in the pages to come, they will begin to reveal much about the human condition.


Here’s one:
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This is a photograph that we encountered years ago but that kept popping into mind as we thought about this project. There’s probably a good reason it persisted, and it must begin with the fact that this is a classic photo of a band of hunter-gatherers recorded in 1947, before encroachment by civilization had compromised their way of life—and civilization did indeed make these people as sick as the rest of us in a very short time. But this is a “before” photo, and it shows a group of San people of Africa’s Kalahari gathered in conversation or, probably more accurately, in storytelling, an activity that has bound us and defined our humanity for longer than we can imagine. The nakedness, of course, strikes us first, but that’s a normal enough state for most of humanity for most of history. But beyond that, notice what the nakedness reveals: the lithe, fit bodies, upright and strong. Count ribs. But then check out the guy telling the story: the animation, the affect, the engagement. See what his face is doing, that he radiates a sort of magnetism that holds the circle together, engaged and involved. Who among us today communicates so well? And the circle itself? Notice that it is mostly children, that it hangs together, almost literally. There is an undeniable and readily apparent bond. There is trust.


The second image derives from a video readily available on YouTube, but anyone who has trained in developmental psychology has already seen it and heard it discussed at length, because its content explains a crucial issue of human development. But no need to go to the actual video: the scene it shows is normal enough and repeated often in every child’s upbringing, at least every child lucky enough to have a reasonably normal upbringing. The scene is easy to imagine. A mother and a toddler are alone in a room full of attractions and distractions for the toddler—brightly colored toys and other objects of fascination. But it’s a strange room. Toddler clings to mom but eyes attractions surreptitiously. Then courage builds, bolstered by mom’s affection, and toddler leaves mom to engage an attractive object, maybe a big block. The block falls and makes a noise, and toddler immediately bolts for mom, goes through an interval of comforting, and then works up the nerve to once more go exploring, to venture off in search of the unknown.


All of this is exactly as it should be, now and from the beginning of human time. This pattern of balancing between comfort and exploration of the unknown is how we build our brains, and it is enabled by the presence of a mother’s affection and support. It is the normal state of affairs, and we will need this image later, because it is not just about toddlers; it is about each of us.


The third image would at first blush seem to be about very few of us—a special case. We mean to address human well-being here as a universal, but autism is not universal. Most of us see it from afar and categorize it as one of those unlucky twists of fate that trouble a few people, maybe a genetic problem, but what has this to do with me? Yet we will build the case here that the relevance of this neurological problem goes well beyond the social costs. Autism may well be a disease of civilization, placing it right at the heart of the issues we trace here.


We were particularly struck on a visit to the Center for Discovery, in upstate New York; it’s a residential facility that serves 360 people with autism, many of them too violent or disruptive to function in a normal family setting. Not all autistic people are violent or this disruptive, but the few who are wind up in places like the Center for Discovery. On the day we visited, staffers escorted us in and out of a series of classrooms, and we engaged some students without a second thought. Staffers told us that a month or so earlier this openness and access would not have been possible, that some of these people might have erupted. The staff credited the remarkable improvement in large part to an exercise regimen, and we watched people run, jump, and dance. This was their treatment: running, jumping, and dancing with one another. But just as important, this new routine built on a long-standing practice at the center of ensuring sound nutrition and connection with nature.


The scene we keep coming back to, however, was in a single tiny classroom, where four adolescent boys were seated in a row facing a simple bell and wood block that they each played in turn. A slight, dark woman with a cherubic face and a pageboy haircut sat at a small electric piano and tickled out a simple refrain, over and over again, as repetitive and simple as it had to be to engage the boys to ring the bell or strike the block, each in strict simple time to the beat laid down by the piano player. The words of the refrain echoed the activity: “Ring the bell, ring the bell, ring the bell,” on and on and on. Rhythm and music, melody, meter, keeping time. This is the rhythm that calls forth a brain retreated from social engagement—the hallmark of autism.


But then we noticed the piano player, that she must perform this repetitious exercise for hours on end each day, because that is what is required of her. We noticed, too, that she was not treating this like repetition, that she was putting something of herself into each phrase, throwing in little embellishments and improvisations, that she sang from her center and, like all good singers, from the core of her emotional self. She was summoning a ray of hope to make music—not just sound, not even just melody and rhythm, but music—and doing it again and again and again in a situation that most of us would find hopeless. She was every bit as engaged and invested with the circle around her as the !Kung San storyteller. She was living the moment. She was mindful.


Appropriate, then, that this image came to us in this place, the Center for Discovery, because this was the site of one of two major turning points in each of our own stories. We have long said that there is no reason to write a book unless the process of doing so changes the author’s life. Forever. Fair enough, because we hope that this book will change your life. Eventually, we will report how this happened for each of us in detail. But up front, we can say that Richard Manning lost fifty pounds and became an ultramarathon trail runner. John Ratey lost some weight, too, and changed the way he eats every day—but the big change was a major expansion in what he thinks about. He is well-known for writing about exercise and the brain, but the compelling story that is emerging at the Center for Discovery has made him far more attentive to issues like sleep, food, nature, mindfulness, and—more important—how they work together to create well-being. But it’s not just the Center for Discovery that has changed John’s thinking. One chance meeting, and a remarkable, spontaneous, wrenching personal account, changed his life. We’ll get to that, too.
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Human 1.0


Why Evolution’s Design Endures
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Evolution has hard-wired health to happiness, which means happiness is not as hard to assess as we make it out to be—not if you approach it from the wild side. Ultimately, we don’t need someone else (or a book, for that matter) to define our happiness. Our brains do that. Every single aspect of the way we are wired and evolved makes it our brain’s job to tell us if we are okay. Our survival depends on it being so.


Think of what our lives would be like if this were not true, if the body operated on perverse feedback loops that would tell us we are okay when we are, in biological terms, doing badly: we are hungry, cold, exhausted, and broken, and the brain says we are fine. Imagine such a feedback system, and then imagine the prospects of survival for an animal that has it. Imagine it being encoded and passed on in genes. But no need to imagine. This is precisely the perverse system that prevails in a drug addict, a hijacked system that says he is doing well when everybody can see he is not. Survival prospects? We know this answer without further study.


What we need most to understand from this is that our happiness is greatly dependent on our biological well-being, and the conditions of that well-being have been laid down by the imperatives of survival, by evolution. All of this means we need to pay attention to the conditions of human evolution to ensure our happiness. But the problem is, we don’t. The popular understanding of human evolution is more or less wrong. But more important, the way we live is a clear and long-standing set of violations of the rules of human well-being, and it’s making us sick.


First, summon that image that invariably pops into mind when we begin to think about human evolution: the series of cartoon panels in progression—first ape, then caveman, then us, and then a punch line. These ubiquitous cartoons make great jokes, but the idea behind them is wrong in an important way. So is the concept of a “missing link.” The cartoon supports the idea that evolution gradually produced modifications and changes in human design in one neat, clear progression from our ape ancestors to who we are today, that the change was progressive, and that the process continues. All of this is wrong.


Since the time of Darwin, there has been a running debate among evolutionists, with Darwin himself taking the view that evolution was and is built on gradual transition, shade to new shade, almost imperceptibly between generations. The opposing and minority view through most of this debate has been that evolution makes sudden radical shifts, a view the controversial evolutionary biologists Stephen Jay Gould and Niles Eldredge labeled “punctuated equilibrium.” The consensus now in human evolution is with the latter point—punctuated equilibrium—and we agree.


In fact, the consensus view says the package we call human, Homo sapiens, emerged as a whole in Africa on the order of about fifty thousand years ago. Not much has happened since. This is Human 1.0 and there have been no significant upgrades.


The consensus view was laid out by Gould himself: “There’s been no biological change in humans in 40,000 or 50,000 years. Everything we call culture and civilization we’ve built with the same body and brain.”


Yet embedded in this same cartoon and in popular understanding is a second, wrong idea, the idea of a series of links and missing links. In fact, there was not a neat line of human ancestors, each shading to the next to become more and more humanlike every step of the way. The human family tree is not a towering pine with a dominant central trunk. It is more of a bush than a tree, with a series of side branches and dead ends. The most obvious example of this is the case of the Neanderthal, long known from the fossil record in Europe, Asia, and North Africa. Neanderthals are the knuckle draggers in the middle panels of the cartoon; they’re also a term of insult that we use for fellow humans we consider unrefined or “unevolved,” to cite one of the more egregious readings of the fundamentals of evolution. The assumption in this is clear. Neanderthals were simply a step along the way to the pinnacle, to us.


But human evolution is not a linear progression. Rather, there evolved and existed for literally millions of years—much longer than we have existed—a handful of species of viable, big-brained, upright, tool-wielding, hunting, social primates, each successful in its own niche and place. Yet modern Homo sapiens appear on the scene only fifty thousand or so years ago, after 90 percent of hominid evolutionary time has already passed, and suddenly we become a breakout species. Suddenly, all of those other perfectly viable hominid species are extinct, every single one. We are the only remaining species in the genus Homo.


Interestingly enough, there was a corresponding decrease not just in species but in genetic diversity among Homo sapiens. All species of Homo, not just Homo sapiens, trace their lineage to Africa. There is no serious debate or disagreement about this. And there remains in Africa some genetic diversity among Homo sapiens, just as one might expect in a center of origin. But beyond Africa, there is very little genetic variation in humans. There’s a good explanation for this. Separation of populations is the sponsor of diversity and speciation. That is, branches occur in an evolutionary tree when some sort of usual natural event—sea level rise makes an island; glaciers divide a home range—isolates subpopulations and they begin to diverge genetically. But for at least fifty thousand years, all humans have been connected to one another through travel, trade networks, and migration. The result is a genetically homogeneous population. As a practical matter, this means when we speak of human nature, we speak of all humans, both through the time span of fifty thousand years and across the planet. Our long-standing networks of connection mean there is no pressure to drift toward a new species, no pressure to evolve.


Nonetheless, there is some variation and even innovation. Much is made of these differences among populations for deep-seated reasons having nothing to do with genetics. Take, for instance, the relatively recent experiment in light skin and blond hair. Through most of human history, maybe 80 percent of it, humans were universally dark-skinned. The experiment in light skin began in Europe only about twenty thousand years ago, an adaptation to inhabiting places with little sun. Think of how much we humans make of this tiny and insignificant blip in the total genetic makeup of our species, how much of recent human history hinges on who has it and who doesn’t, “it” being a subtle little tweak not even readable in the collective genome.


Other recent experiments include such genetic variations as lactose tolerance and resistance to malaria as evidenced in a tropical disposition toward sickle-cell anemia. In this sense, we humans are evolving, but over the course of fifty thousand years, the changes have been so slight as to border on inconsequential. At least by genetic predisposition, we are no taller, no faster or slower, no smarter than were the first Homo sapiens. We are to the core the same guys who somehow outcompeted, outsurvived a handful of very similar upright apes to do something no other species has done before or since: inhabit every square inch of land on our planet.


But no matter how it happened, it is clear that something unprecedented took place about fifty thousand years ago. This creature called “human” appeared all of a sudden and almost as suddenly was a breakout species. The evolutionary changes that powered this breakout are the core strengths of our species and the very characteristics that we ought to pay attention to. What are these traits?


BORN TO RUN?


Start with bipedalism and running. Our habit of walking on two legs is instructive in terms of what we might gain by reexamining the issue with a fresh set of eyes.


There’s a beat-up pair of Inov-8 running shoes parked under David Carrier’s desk in his office at the University of Utah, and the trained eye can spot these as every bit as telling as the shape of a thigh bone. This brand is British and happens to be favored by a subset of the tribe of minimalist runners who negotiate rough mountain trails. Carrier, a trim, genial middle-aged guy with oval metal-rimmed glasses, a brush of a mustache, and a frizz of curly hair, confirms for a visitor that he is indeed a mountain runner, but this is not his claim to fame, at least in the running world, and his claim to fame in the scientific world is different still. Runners know him as the guy who tried and failed to run an antelope to death in Wyoming but then eventually figured out how to get the job done with instruction from African bushmen. Turns out it wasn’t about running; it was about empathy.


Carrier’s work and that of his colleagues—his mentor Dennis Bramble, also of the University of Utah, and Daniel Lieberman of Harvard—is significant beyond dead antelope to those of us who run and those of us who should run. Their findings figure front and center in a way-too-common experience: a runner consults a doctor to complain of some injury and then hears the doctor intone the sober advice, “You know, the human body is just not made for running.” Thanks to Carrier’s work, the runner can confidently answer, “Nonsense.” Humans are in fact the best endurance runners on the planet. The best. Might this have something to do with our dominance of the planet, that we are the lone surviving upright ape?


Much is made of the fact that apes are our closest relatives, that humans are the third species of chimpanzee, and this has produced the related and wrong assumption that humans are simply apes with somehow more refined apelike features, a tweak here, a tweak there—new shades, not new colors. Yet the evidence from endurance running makes a very different case. Humans are a radical departure from chimp design.


In their pivotal paper about this in the journal Nature, Bramble and Lieberman analyzed the whole issue in terms of running versus walking—a way of challenging the common assumption that humans are built to walk, not run. All apes can run, sort of, but not fast and not far, and certainly not gracefully. Humans can do all of this, and this simple fact can be clearly read in our anatomical structure, in the bones. The research detailed twenty-six adaptations of the human skeleton specific to running, not walking. Some of these are, as you might expect, in the legs and feet. For instance, running requires a springy arched foot, which humans have but no other apes do. Likewise mandatory are our elongated Achilles tendons and long legs relative to the rest of the body. Running, as opposed to walking, requires counterrotation, which is to say that the upper body rotates counter to the lower, negotiated by a pivot of the hips. So running requires a far greater commitment from the upper body than walking does, and a whole collection of features designed to cope with the shifting mass.


All of these features we share with other running species, even though all of the others are quadrupeds like horses and dogs (and the fact that these two elegant runners are our closest domesticated companions through time ought to serve as a hint to the basis of the relationship). We share none of these characteristics with other species of apes—that is, with the species one limb away on the family tree. To adapt humans to running, evolution reused some older adaptations from unrelated species, and all of this took place suddenly about two million years ago with the emergence of our genus, hominids. This means that not only are we adapted to run, but running defines us.


Science has known some of this for a long time, but it was Carrier who demonstrated why this sudden departure from the rest of the ape line was so important. His working hypothesis was something called persistence hunting. True enough, many mammals, especially mammals long recognized as important food sources for humans, are terribly fast runners. Evolution takes care of them as well. But those creatures—usually ungulates like deer and antelope—are sprinters, meaning all flash but no endurance. Carrier believed that if running was so important as to deliver a watershed in evolution, humans must have used the skill to get food, persistently running game animals until they tired and faltered, and then closing in for the kill.


He gave this a try in Wyoming, where there are plenty of antelope. He found he could indeed single out an animal from the herd and track it and chase it long distances, but just as the chosen animal was beginning to tire, it would circle back to the herd and get lost in the crowd, and Carrier would be stuck on the trail of a fresh animal ready to run. Finally, though (and by chance), Carrier learned of tribesmen in South Africa who still practiced this form of hunting. He went to Africa and learned the trick, and it did indeed involve endurance running, but it also involved a sublime knowledge of the prey species and its habits, a knowledge bordering on a supernatural ability to predict what the animal would do. The running itself was meaningless without a big brain. This connection is a track worth following, but the success of the bushmen in Africa at least allowed Carrier, Bramble, and Lieberman to close their case. Humans are indeed Born to Run, to cite the title of Christopher McDougall’s popular book, which summarized their work.


End of the trail? Not really. In our conversation, Carrier mentioned almost none of this, and in fact took issue with some work by Bramble and Lieberman that says the human gluteus maximus buttresses the case that we are born to run. He says that the muscle in question, the butt muscle, plays almost no role in running but does show up in a host of other activities, and it is those other activities that have his attention now. He launches into a line of thought drawn from a concept pivotal in the original research—an enigma, really: a notion called cost of transport.


It’s a relatively simple concept that gets straight at the efficiency of locomotion. Imagine a graph, with one axis showing speed and the other axis graphing energy expended by the creature in motion. For most species this graph forms a U-shaped curve, and the bottom of the U is a sweet spot. At this speed, the animal in question covers the most distance with the least energy, just as a car might get its best gas mileage at, say, fifty-five miles per hour. It marks the point of maximum efficiency, the best speed in terms of units of energy expended. The very existence of the U shape says that most animals have bodies meant for a given speed, a point where energy use is minimized.


Humans match the rule, but only when walking. That is, human walkers lay out a curve with maximum energy efficiency of about 1.3 meters per second. That speed uses the least amount of energy to cover a given distance. But running, at least for humans, does not produce a similar curve with a defined sweet spot; it yields a flat one. We have no optimum speed in terms of energy spent. Meanwhile, all other running animals—horses, dogs, deer—do produce a U-shaped curve when running. So if humans are born to run, where’s the sweet spot? Evolution likes nothing so much as energy efficiency. Species live and die on this issue alone, so why isn’t human running tuned for maximum efficiency?


Further, the whole question offers a parallel line of inquiry, not among species but within the human body itself. That’s where Carrier is headed with this, but he first notes that the flat cost-of-transport curve for human running appears only when you summarize data for a number of humans. On the other hand, looking at data for each individual does indeed produce a U-shaped curve, but the sweet spot is in a different place for each human. That’s not true for other species, so right off, this suggests that there is far more variability in humans, and it has much to do with individual conditioning and experience.


But more interestingly, this whole line of reasoning can be and has been examined not just between species and among individual humans but among individual muscles within a given body. Muscle recruitment and efficiency vary according to activity, even with running. Running uphill requires one set of muscles, downhill another, on the flat or side hilling different ones still. So does running fast or running slow. But further still, so does jumping. And throwing, pushing, punching, lifting, and pressing.


Carrier says that the research on this shows no favoritism, no sweet spot according to any one activity, no real specialization, and this result is counter to what’s found with any other species. For other species, one can make a categorical statement like “born to gallop,” but for humans, no. Born to run? Yes indeed, but also born for doing other activities as well. Humans are the Swiss Army knives of motion.


“This is not a surprise to the vast majority of people who think about what humans do, but I think it is a surprise to the folks who are so focused on the running hypothesis. We are an animal that needs to do a variety of things with our locomotive system,” Carrier says. “We do more than just walk economically and run long distances.”


All of this movement dictates a couple of fundamental conditions of our existence: we need to take on enough nutrients (not just energy but nutrients) to power all of this motion, and we need outsize brains to control diverse types of locomotion. Thinking, creating, scheming, mating, coordinating—all those activities also require big brains, but locomotion alone is enough to seal the deal. The evolution of our unique brains was locked into the evolution of our wide range of movement. Mental and physical agility run on the same track.


FUEL


There is a paradox at the center of human nutrition. All the other parts of our body seem very good at what they do, are standouts in the animal kingdom, but we are truly lousy at digestion, which is limited and puny. Literally so, because we have to be lousy at it. First off, digestion is an energetically demanding process, so why burn the calories just to take on calories if there is a better solution? But second, if we are going to be able to move around rapidly upright, we need small guts, and small guts mean short intestines, less real estate for digestion. This bit of elemental engineering is a consequence of a number of design features, but the counterrotation we talked about with running is a good case in point. Unlike all the other apes, which are quadrupeds, we have a significant vertical gap between the bottom of our ribs and the top of our pelvis, the territory of the abdominal muscles. These muscles effect the leverage necessary to keep us reliably upright and control the twist of running, so we need a light, tight abdomen, or tight abs, which restricts room for intestines.


This anatomical adjustment explains much in human makeup and behavior, but start with a simple and profound fact: our short guts mean we can’t eat grass, and this is no small thing, especially if you consider that two million years of evolutionary history occurred in savannas and grasslands. Grasslands are enormously productive in biological terms; that is, they efficiently convert solar energy into carbohydrates. But that energy is wrapped in the building block of all grasses, cellulose, and humans cannot digest it, not at all.


Our primary method for overcoming our inability to digest is to outsource the job. Our prey animals, the ungulates—grazers and browsers, largely—happen to be very good at digesting cellulose. These quadrupeds can handle such tasks as chewing cuds, patiently feeding and refeeding wads and tangles of grass into a labyrinth of intestines contained in a monumental bulge of a gut.


There is no ambiguity in the fossil record, in paleoanthropology or anthropology, in everything we know about the human condition, past and present. Humans are hunters and meat eaters. There is no such thing as a vegetarian society in all the record. Eating meat is a fundamental and defining fact of the human condition, at the gut level and bred in the bones.


Discussion about this has generally been cast in terms of protein. Essential amino acids—proteins—are necessary building blocks for that highly adapted body. The only complete source of those amino acids is meat. True as that may be, it misses some essential points, as have anthropologists and nutritionists in trying to do the calculations that explain our continued existence. When we think of meat today, we think of, well, meat, defined as muscle tissue. We disregard the rest, all those other tissues of the animal body. It’s not a new mistake.


In the nineteenth century, when Europeans were exploring North America, a few explorers and fur trappers made contact with the nomadic Indians of the northern plains, a people who, like many hunter-gatherers, lived almost exclusively off animals. The Europeans of necessity adopted that diet and soon found themselves quite ill, even to the point of sprouting open, running sores on their faces. They were like we are today and ate only muscle meat. But then the Indians showed them the choice parts, the bits of liver and spleen, bone marrow and brain and the fat, especially the fat. The Europeans ate as they were told and got better because the organ tissue contained some essential micronutrients lacking in the muscle meat.


The basic energetics of an animal diet involve not just protein but also and especially fat and micronutrients and minerals, a matter of bioaccumulation. Grazers store excess energy as fat, in and of itself a dense, rich source of calories to fuel our demanding bodies; but in doing so, they bioaccumulate a rich storehouse of elements like magnesium, iron, and iodine that the deep roots of grass pull from mineral soil. This is also an important factor. Certainly we could (and do) get many of these by eating plants directly, but they are far more concentrated in meat. To get everything we need from plants, we would have to eat far more than we literally have the stomach for. Further, these minerals and micronutrients tend to be unevenly distributed on the face of the planet, as any miner for magnesium, iron, or iodine will tell you. But the big grazers tend to be migratory and range over vast areas, thereby averaging out conditions and balancing geology’s uneven hand. Over time, grazing animals accumulate a full range of nutrients as no stationary plant can, and we take advantage of that life history as stored and accumulated in an animal’s body.


Yet our need for variety and diversity in diet also shows up in our omnivorous habit. Humans have for all human time eaten a wide array of plants and wandered far and wide to gather them, and this, too, is more than a simple matter of energetics. Diversity ensures the range of micronutrients to support the complexity of the human body, the importance of which will emerge in detail as we develop this story. All of this gets greatly aided by our cultural adaption involving the use of fire, which allows cooking and so further aids in concentration and digestion. Add to this our microbiomes, which are another way of outsourcing to compensate for our poor digestive abilities. Our guts are loaded with thousands of species of bacteria that break down food and add value—a lot more than we think.


By and large, though, these patterns—nomadism, bipedalism, and omnivory—are defining for our entire genus and have accrued over the course of two million years of hominid history. Yet there is a variation in this theme that illustrates its refinement and gets to our more central question: the difference between Homo sapiens and all other hominids, now extinct. The general approach to food outlined here is true of all the species of hominids, even Neanderthals; yet recall that our basic question is why the single species of humans, modern humans, beat out people like the Neanderthals.


Neanderthals were indeed hunters—in fact, highly skilled hunters—and, if anything, they were more selective to very large prey animals than Homo sapiens were, meaning that Neanderthals had the skills and social organization necessary to kill elephants with spears. They had big hunks of protein and fat, the very thing that gave all hominids the edge. Neanderthals had bodies that were as upright and graceful as ours. They had plenty big brains. What they did not have, compared with the Homo sapiens of their day, was fish. More to the point, they had not learned how to tap this source of nutrition that was all around them.


Their chief competitors, Homo sapiens, had. Evidence of fishing first appears in Africa, but only in Homo sapiens. When our species showed up in Europe and Asia about forty thousand years ago, fishing of marine and freshwater sources was widespread and important on both continents.


This is not to argue that fish gave Homo sapiens the edge that wiped out Neanderthals, Denisovans, and Homo floresiensis, the other hominid species already in Asia and Europe then—although it’s possible. But it does signal something important to modern nutrition, especially in the case of salmon. Remember: we can prove that those ancient Homo sapiens ate fish because of chemical signatures, which is to say that some elements not present in terrestrial species were present in fish, and those elements accumulate in human bones, the fossil record. Further, anyone who has ever witnessed a salmon migration, even in today’s relatively impoverished conditions, understands that collecting this protein took almost no effort, as it was an almost unimaginable abundance. Forget persistence hunting: salmon eaters need only sit at streamside and rake it in, literally tons of high-quality protein. But each of those salmon, one of the world’s most peripatetic species, has ranged thousands on thousands of miles across diverse marine and aquatic environments during its short life cycle. That is, each fish has sampled and bioaccumulated a diverse collection of micronutrients lacking in a terrestrial diet. Remember the value of diversity realized by nomads hunting across diverse environments. Nomads eating a nomadic marine species takes that idea up a notch: nomadism squared.


EMPATHY


The message here is diversity, and we will hear it again. But this is a small element of the larger success of humans. The details remain somewhat in dispute, but from such evidence paleoanthropologists have through the years assembled a list of traits they believe defined us as humans. In a recent book, the British scholar of humanity’s roots Chris Stringer offered one such list, as good as any:




Complex tools, the styles of which may change rapidly through time and space; formal artifacts shaped from bone, ivory, antler, shell, and similar materials; art, including abstract and figurative symbols; structures such as tents or huts for living or working that are organized for different activities (such as toolmaking, food preparation, sleeping, and for hearths); long-distance transport of valued materials such as stone, shells, beads, amber; ceremonies or rituals, which may include art, structures, or complex treatment of the dead; increased cultural “buffering” to adapt to more extreme environments such as deserts or cold steppes; greater complexity of food-gathering and food-processing procedures, such as the use of nets, traps, fishing gear, and complex cooking; and higher population densities approaching those of modern hunter-gatherers.





It is a long list that accounts for much, but its elements, the traits, are derivative. They certainly derive from how we move, our athleticism, and what we eat and how we get it. But there are activities in here that do not derive from simple biological energetics, how we translate energy into life. Symbols (and remember: words are symbols, so this includes language)? Art? Music? Ritual? Clearly this list is telling us that something important and unprecedented has happened in our brains, something well beyond bipedalism, tight guts, voracious appetites, salmon, and the big brains that were characteristic of the hominid line for the preceding two million years.


The biologically unprecedented structures in the brain that enable these abilities don’t leave much of an impression in the fossil record, so there is no hard evidence of when they appeared. We have come to know them only recently through neuroscience, an exploding field that continues almost daily with discoveries that illuminate the complexity of the brain. Yet a couple of structures, a class of cells or parts of the brain we’ve known about for some time, give us some hint as to why human abilities exploded on the scene fifty thousand years ago. For instance, since the 1920s, we’ve known about spindle neurons—a uniquely shaped set of cells that first showed up in ape brains, and to a lesser extent in dolphins, whales, and elephants, all animals known for having unique abilities. Humans have many more of them in very specific areas of the brain, and they are involved in complex reactions like trust, empathy, and guilt, but also in practical matters like planning. (You might ask why empathy and planning run together. Good question. Answer coming.)


Add to that a related and even more wondrous set of cells that neuroscientists call “mirror neurons,” first discovered in the 1980s and ’90s by a group of scientists in Italy. These get more to the point of empathy. The term “mirror” is apt. If we monitor a monkey’s brain while the monkey is eating a peanut, the readout shows a set of firing neurons associated with activities like using a hand to pick up the peanut, chewing, and registering the satisfaction delivered by the food. But if a monkey watches another monkey eat a peanut, that same set of neurons—the mirror neurons—fire in his brain, as if he himself were the one eating the peanut. This is a major part of the circuitry of empathy, which is defined as a notch up from sympathy. More than simply realizing the feelings of another, we also literally feel them ourselves.


It would be hard to overstate the importance of this in social cohesion, but a bit of reflection shows how far this extends. It gives us some sense of another person’s story, ascribing consciousness to other beings. It allows us to understand that they do not see the world as we see it, the importance of which is best understood by observing people who do not have this ability. For instance, people who have autism are notoriously altered in this very circuitry and these abilities, which is why they don’t lie. They don’t see the point of lying, because they think everyone else knows exactly what they know.


This consciousness of another’s point of view is exactly what enables the more elegant and refined form of lying so valuable to all humans: storytelling. It allows abstraction and conceptualization, which in turn allows language. It allows a concept of the future, which in turn opens the door to planning and scheming and is why planning is related to empathy. But it also gives us a sense that others see us, and hence body adornment shows up in the archaeological record. So does art, which is an extension of adornment but also a mode of storytelling, a symbolic representation of the world external to us.


All of this, on the other hand, comes at a great cost. As we have said, the brain is a costly organ in terms of the energy required to keep it humming along. Any additions simply increase that load, but these are more than simple additions, more than a few more cells tucked away in a discrete corner. The activities associated with spindle and mirror neurons are characterized not by the firing of a few cells but by the assembly of networks of cells all firing in concert, a glow of energy humming around the entire brain. These, unlike many of our more mundane tasks, are whole-brain activities, heavy calculation loads. This load translates into a requirement for even more calories to support it.


Yet there are more than these immediate costs involved, hinted at by one of the more intriguing and sobering bits of evidence in all the vast collection of bones: the case of a single individual, D3444. We know him only by his skull, but that’s enough to tell us he was a Dmanisi man, which places his life in what is now the nation of Georgia about 1.8 million years ago. He is not even Homo sapiens; Dmanisi people were like Neanderthals, a separate species of hominids that left Africa long before Homo sapiens and eventually settled the grasslands east of what is now Europe. D3444 is a special case simply because his skull has no teeth, but, in fact, he had no teeth long before he died. Anthropologists believe this is evidence of infirmities that would have made him dependent on others for his survival. He needed help, and he got it, because hominids take care of those who can’t take care of themselves and have done so since before they were humans. This generosity has real biological costs in terms of energy spent. All of this means that empathy must confer benefits greater than those costs, or it would not still be with us. This is axiomatic in evolutionary biology.


Yet any accounting of this matter can easily miss the even larger point in play. We need not look long and far for cases of humans caring for helpless humans, and this brings us to what is perhaps the most salient point of humanity, the fundamental fact of our existence largely overlooked in these discussions, because like many fundamental, important, and profound facts of life, it hides in plain sight. We take it for granted.


The biological term that we need now to move this discussion forward is “altricial,” meaning simply “helpless young.” Of course they are. Helpless is almost the very definition of the young of any species, from baby robins to newborn, sightless puppies. But this topic teases out probably the most significant difference between our species and all other animals now or ever. Our young are more or less helpless for a very long time, longer than any other species—fourteen, fifteen years. (Some present-day parents would insist that it’s twenty-five or thirty years.) No other species is even remotely close to us in this regard. This, too, is a defining fact of the human condition.


And it is not happenstance but a predictable, derivative trait, given our big brains. Humans cannot be born with fully formed brains simply because the resulting head would not fit through the birth canal. Rather, our brains are built and formed after we are born, like a ship in a bottle, a process that takes fifteen, maybe twenty years.


Volumes of understanding and entire disciplines and sets of wisdom derive from this simple fact, but applying it to paleoanthropology offers a new lens on the human condition. In fact, some in the field now argue that this simple fact of life is the most salient characteristic of human nature, the founding fact of our life. Our young are so dependent that no parent is capable of the task of supporting and caring for that infant—not just the attention and protection, but the teaching and feeding. Hunters and gatherers must meet the energy demands of lactating mothers back in camp. Mothers simply cannot raise infants alone, and this dictates social bonding. The basic social contract has babies as its bottom line. Without this, the human species cannot go on as it is. All evolution hinges on successful reproduction of the next generation. In the case of humans, this is an enormous task. Through all human time, across all human cultures, there emerges a number associated with this task. It takes a ratio of four adults to one child to allow humans to go on. This is the real cost of our big brains.


This is why we must cooperate, and why tools like empathy and language evolved to enable that cooperation. All else of human nature is derivative of this single human condition.


Empathy and violence, tribalism and warfare, storytelling, dance, and music—all derivative. Our business as we go forward is to build the case for your well-being as it is built in humans: in mind, body, energetics, and motion, in the elements of life. But understand from the beginning that evolution—working in bone, muscle, neurons, fat, food, and fight—finally built a creature that is human. How are we different from all the rest of life? The paleoanthropologist Ian Tattersall offers a good summary. “To put this at its most elementary, humans care at least to some extent about each other’s welfare; and chimpanzees—as well as probably all of our other primate relatives—do not.”


Our other primate relatives did not—at least not to the extent that we do—and they are extinct.
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