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PREFACE

If you met my twenty-six-year-old granddaughter and coauthor of this book, Eve, you would probably be struck by her large vocabulary and odd mannerisms. Perhaps you wouldn’t be able to put your finger on it, but if you were familiar with Asperger syndrome (AS) it would not take long for you to wonder if Eve has it, which she does. Like other people with AS, Eve had to be taught how to make eye contact and engage in small talk. As a young adult, she still has difficulty grasping the nuances of other people’s tone of voice (and modulating her own) and understanding the thoughts and desires of others (an ability that psychologists call “theory of mind”). Despite these challenges, Eve read precociously as a child, and I am proud to say she recently earned a bachelor of art’s degree in creative writing and publishing from Bath Spa University in England. As you will see, Eve has avid interests in Japan, anime, and fantasy-based fiction, interests she will cheerfully share, more or less nonstop, with anyone who will listen.

I am a paleoanthropologist who has spent the last four decades researching the evolution of the human brain and cognition, and I have a longstanding interest in how and why language, music, art, and science emerged in our ancestors. I have been privileged to study materials ranging from the fossilized remnants of the brains of our prehistoric relatives to the cerebral cortex of Albert Einstein. The research, clinical politics, and controversy that continue to engulf AS have been on my radar since Eve was first diagnosed with it when she was nine years old.

As is well known, Asperger’s Disorder was folded into Autism Spectrum Disorder along with certain other developmental disorders in the most recent revision of the Diagnostic and Statistical Manual of Mental Disorders published by the American Psychiatric Association.1 Consequently, many clinicians and researchers no longer recognize Asperger’s in its own right. This change has polarized the autism community, as discussed in the introduction. For now, suffice it to say that if the American Psychiatric Association were a society of evolutionary biologists instead of psychiatrists, a parallel revision might be to announce that apes and people are part of a broad spectrum of primates (which is true) and to banish recognition of individual primate species (no more Homo sapiens, Gorilla gorilla, and so on). If followed, this rule would make it exceedingly difficult to learn meaningful details about the hundreds of varieties of primates that grace our planet today. However, as scholars have known since the 1735 publication of the system that is still used to classify all forms of life,2 there is a time for “lumping” individuals into larger groups (such as primates) and a time for “splitting” them into narrower categories (such as monkeys, apes, and humans). In other words, there is no one “right” way to classify organisms into groups. The same may be said for autism. Sometimes it is useful to think of it as consisting of one large spectrum, for example, when considering its global prevalence, which we will do later in the book. At other times, it makes more sense to recognize that the broad spectrum consists of different kinds of autism.

For example, the estimated 50 percent of autists who remain mute throughout their lives can be distinguished from those who eventually develop language. The latter group may be divided further into individuals who were delayed in the development of language compared to typically developed children (often described as having high-functioning autism, or HFA) and autists who were not delayed in acquiring language (identified in the now-discarded DSM-IV as having Asperger’s Disorder). Although all these groups are worthy of investigation in and of themselves, we focus primarily on AS and HFA, not because other kinds of autism aren’t important and interesting but because AS and, to some extent, HFA are well suited for evolutionary analyses.

The vocabulary one uses for autism is important because, among other reasons, the label a child receives will likely influence his or her future. With respect to the terms “low-functioning autism” and “high-functioning autism,” for example, science writer Nicholette Zeliadt observes that “either label can be limiting: It might prevent one child from participating in activities she wants to do, or exclude another from getting the services he needs.”3 As Zeliadt details, autism research has been plagued by the problem of precisely defining these terms and determining to whom they should apply. This may account, in part, for an increasing backlash against using these labels among some autism researchers and parents. Zeliadt notes, however, that “abandoning labels altogether isn’t an alternative.” Some would like scientists to replace the terms “low-functioning” and “high-functioning” with “high-support” and “low-support” (that is, the support needed by the autistic child).4 As noted, this book synthesizes information from many scientific studies that have focused on AS and HFA. We use the terms and definitions (including for HFA) employed by the authors of the various studies discussed in this book, although we are sympathetic with the viewpoint that many individuals who have been diagnosed with low-functioning autism (who are not a focus of this book) may, in fact, function well in day-to-day aspects of their lives.

A word about some of the other terms used in this book. We prefer “Asperger syndrome” to the DSM-IV label of “Asperger’s Disorder” (but retain the latter when the context calls for it), partly because Hans Asperger himself preferred “syndrome,” as indicated when he wrote about “Asperger syndrome, as it is now known.”5 Further, we hesitate to characterize AS as a disorder because, as this book explains, its essence is best understood as a natural byproduct of positive past and present evolutionary dynamics. We also follow others in using “autist”6 and/or “autistics”7 interchangeably as a general designation for people with autism. Similarly, “neurotypical” (coined by the first autistic-run organization, the Autism Network International)8 and “typically developed” are labels for unaffected people who frequently comprise the comparison (control) groups in autism studies.

Because “Aspies” is more concise than phrases such as “persons with Asperger syndrome” or “individuals with AS,” and because Eve prefers it, “Aspie(s)” is used widely, but not exclusively, throughout the book. By adopting this term, we follow autism advocate Judy Singer, who used it when she noted in 1999, “The people who band together under this category prefer to name their condition as AS, and themselves as autistics, and sometimes, comfortably, as ‘aspies,’ to distinguish themselves from those they have dubbed the ‘NTs’—Neurotypicals.”9 Aspie author Liane Holliday Willey was also among the first to use “Aspie,”10 by which she “meant it to take away the stigma associated with syndrome. I do not want a syndrome, nor do I want to live my life under the umbrella of a man’s name. But whatever my reason in choosing to refer to myself as an aspie, I never meant for it to imply anyone in my Asperger Syndrome community was or is crazy, insignificant, separate and unequal, or anything remotely negative.”11 Similarly, in this book “Aspies,” “autistics,” “autists,” “high-functioning autism,” “neurotypical,” and “typically developed” are intended to be respectful. So is our use of “geeks” to identify highly talented technical-minded individuals.

In each chapter, I discuss the latest findings related to a specific facet of AS (and, where possible, HFA), such as the cognitive, genetic, or neurological underpinnings of these conditions. Put simply, my goal is to understand how AS fits within the evolutionary-developmental (evo-devo) framework that caused humans to emerge as the most cognitively advanced species on the planet. Eve, on the other hand, writes about experiences she has had that are relevant to some aspect of each chapter’s scientific content. (Unlike her grandmother, Eve uses British spellings in her parts of the book.) Because her opinions are those of only one person, her parts of the book are obviously not meant to represent all people with AS. They do, however, give a feel for what it is like to be an Aspie. In the last chapter, Eve offers suggestions about how parents of children with AS and HFA can help them have a better future.

Discussion of the latest neurophysiological or genetic findings requires going into some detail, which means that parts of this book are, of necessity, somewhat technical. Interested readers will find still more information in the notes, the glossary, and an extensive list of references. Others may wish to skim the technical discussions. At whatever level you choose to read this book, we hope that Aspies, other autists, parents, teachers, clinicians, psychologists, psychiatrists, other health-care providers, autism researchers, evolutionary biologists, paleoanthropologists, and people who simply enjoy reading about science will find thinking about AS and HFA from an evolutionary perspective thought provoking—and maybe even fun.
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Introduction

In 1944, Austrian pediatrician Hans Asperger described a clinical condition that eventually became known as Asperger syndrome.1 Because his young patients were intensely focused on their inner worlds, Asperger described them as “autistic,” which literally means “state of being self-absorbed.” A year earlier, psychiatrist Leo Kanner used the same label for another group of children, who were later recognized as having “classic” autism.2 Most of the patients in both groups were boys who were socially inept and insensitive to the thoughts and feelings of others. They avoided eye contact and had flattened or otherwise strange tones of voice. Instead of playing imaginatively with others, they engaged in repetitive solitary activities, like forming patterned rows with toys or organizing objects into stacks. The youngsters hated change and became terribly upset when their routines were disrupted.

After he learned of Kanner’s research, Asperger observed remarkable differences between the two groups of children. Referring to himself in the third person, he wrote:

Asperger’s typical cases are very intelligent children with extraordinary originality of thought and spontaneity of activity. . . . Their thinking, too, seems unusual in that it is endowed with special abilities in the areas of logic and abstraction. . . . A further important difference . . . is that Asperger children, very early, even before they walk, develop highly grammatical speech and they may be uncommonly apt at using expressions coined spontaneously. . . . However, the children with Kanner’s syndrome generally avoid communication, consequently they do not develop speech or develop it very late. . . . The Asperger type of child . . . may continue with his special subject with undiminished vigour and with originality and may in the end find his way into an unusual career, perhaps into highly specialised scientific work, maybe with an ability bordering on genius. . . . Indeed, it seems that for success in science or art a dash of autism is essential. For success the necessary ingredient may be an ability to turn away from the everyday world, from the simply practical, an ability to re-think a subject with originality so as to create in new, untrodden ways, with all abilities canalised into the one specialty.3

Half a century after Asperger published his findings, the American Psychiatric Association named Asperger’s Disorder as a pervasive developmental disorder in its 1994 edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV).4 The diagnostic criteria for Asperger’s Disorder included significantly impaired social interactions, repetitive patterns of behavior, and highly restricted interests and activities. DSM-IV also specified that affected individuals experienced no clinically significant general delay in language or cognitive development. Above all, it was this specification that set Asperger’s Disorder apart from another condition listed in DSM-IV, Autistic Disorder. The formal recognition of Asperger’s Disorder was extremely important because a diagnosis based on the highly respected Manual qualified children for medical and educational services. Eve was among the youngsters who benefited. Having been diagnosed with Asperger’s at age nine, she became eligible to receive treatments that helped her adjust socially and become comfortable in her Aspie skin.

As is well known, the proverbial rug was pulled from under the Asperger community in 2013, when the American Psychiatric Association folded Asperger’s Disorder, Autistic Disorder, and several other conditions into a single category called Autism Spectrum Disorder (ASD) in the fifth (and latest) edition of its Manual (DSM-5).5 What this meant for undiagnosed individuals who would have met the criteria for Asperger’s Disorder using DSM-IV guidelines was that in the future they might or might not satisfy the comparatively restrictive criteria for ASD in DSM-5 and, thus, might or might not become eligible for needed services and treatments.6

But it’s not just access to services that was, and is, at stake. The public attaches a stigma to autism but is more neutral and, sometimes, even positive about Asperger’s. One critic of DSM-5 raised the specter that “children and adults who are shy and timid, who have quirky interests like train schedules and baseball statistics, and who have trouble relating to their peers—but who have no language-acquisition problems—[will be] placed on the autism spectrum,” which “often does a real disservice” and can lead to lower self-esteem and fewer job opportunities.7 Clearly, it is not always easy to draw the boundary between the high-functioning end of the autism spectrum and social oddity.8

The motivation for merging several previously recognized pervasive developmental conditions into one big spectrum in DSM-5 was to establish “a new, more accurate, and medically and scientifically useful way of diagnosing individuals with autism-related disorders.” This was premised, in part, on the assumption that “symptoms of people with ASD will fall on a continuum, with some individuals showing mild symptoms and others having much more severe symptoms.”9 A belief that Asperger’s Disorder melded seamlessly at the mild end of the spectrum with high-functioning autism was implicit in this rationale, although HFA was not (and is not) a formally recognized form of autism. Instead, high-functioning autists who did not meet the criteria for Asperger’s Disorder were likely to be diagnosed with Autistic Disorder in DSM-IV, although the criteria for distinguishing the two disorders were somewhat fuzzy.10

Although there is no doubt that people with Asperger’s are both autistic and high functioning as, indeed, Asperger himself describes in the passage quoted above, the widely held belief that AS and HFA are for all practical purposes identical requires careful scrutiny. Because of this assumption, a huge number of recent studies compare groups of individuals that have either Asperger’s Disorder or HFA with neurotypical control groups. Fortunately, some investigations still compare groups comprised only of Aspies with groups of neurotypicals.11 In order to glean as much information as possible about the evolutionary emergence of HFA and AS, this book incorporates findings from both types of studies.

Whether or not clinicians identify autists as low or high functioning is usually determined by their performances on full-scale IQ tests. A recent analysis of fifty-two separate studies showed that people with HFA were extremely variable when it came to full-scale IQs. Their scores fell across ranges of IQs described as “above . . . intellectual disability” (70–79), low average (80–89), average (90–109), or high average (110–119).12 Significantly, the full-scale IQ ranges for AS and HFA overlapped to some degree, but not entirely, consistent with the authors’ conclusion that AS and HFA represent different subtypes of autism.13 That said, it is important to emphasize that, as is true for Aspies, some autists with HFA are remarkably intelligent—animal scientist Temple Grandin comes to mind, for example.14 Although there are high-IQ (even gifted) individuals in both groups, they are still distinguished by certain cognitive differences.15

And make no mistake, Aspies constitute an identifiable subgroup of autists. Ironically and as mentioned above, the most important difference between people with Asperger’s Disorder and those with HFA was spelled out in the old DSM-IV: Aspies have no significant delay in their development of language, which according to DSM-IV meant they used single words by two years of age and communicative phrases by age three. Other autistic children, however, are frequently delayed in language development or do not develop it at all. (In fact, an estimated 50 percent of all autists remain mute.)16 For the purposes of this book, HFA is, thus, an informal designation for autistic individuals who were delayed in their development of language but otherwise unimpaired in terms of general intelligence. Clearly, timely acquisition of language is the main thing that sets Aspies apart from other high-functioning autists.

But it is not just language development that distinguishes Aspies, on average, from people with HFA. More than a hundred studies that compared individuals in the two groups revealed significant differences in their core clinical features, motor and sensory functions, neuropsychological and neurocognitive traits, brain structures, genetic underpinnings, co-morbidities, and treatment outcomes.17 Aspies’ performances tend to be higher on tests of vocabulary, information, and arithmetic.18 One study that investigated whether HFA and AS are distinct disorders or simply the same one with different degrees of severity found that Aspies had “strengths on verbally mediated skills as well as weaknesses on visual-motor coordination and graphomotor ability, whereas the children with HFA exhibited a profile with deficits on tasks calling upon verbal comprehension and good performances on tasks requiring visuo-spatial skills.”19 Taken together, these findings are striking, as indicated by the title of a recent review: “Asperger’s Disorder Will Be Back.”20 In fact, one could argue that AS never really went away, as evidenced by the voluminous amount of new research that continues to explore its biological, neurological, and genetic underpinnings.21

An underappreciated distinction, but one recognized by Hans Asperger (see the above quotation), is that Aspies develop not only timely speech but also grammatical speech, which appears to be impaired in other forms of autism, including HFA.22 Grammatical speech is based on acquired language-specific rules for forming words (e.g., making them plural or changing their tense) and organizing them into phrases and sentences, which facilitates communication of an endless variety of ideas. It depends on precise anatomical acrobatics (involving the vocal cords, tongue, teeth and lips) that produce, segment, assemble, and utter meaningful streams of vibrating air. Complex grammatical speech is something that only humans can do (and comprehend), and it depends on highly evolved brains that are wired for certain kinds of exquisitely rapid sequential, analytical, and logical processing. Other human endeavors such as creativity in the arts and sciences also make use of this advanced neurological machinery and are just the kinds of abilities for which, as Hans Asperger observed, “a dash of autism is essential.”

There is no doubt that Aspies excel at the types of linguistic, systematic, computational, analytical, and creative thinking that evolved in our prehistoric ancestors. This is one reason I argue that AS emerged relatively recently as a natural byproduct of three advanced evolutionary-developmental (evodevo) trends that were sparked by evolutionary pressures on infants millions of years ago. As detailed in chapter 1, these trends ultimately paved the way for the emergence of language and other uniquely human intellectual spinoffs.23 A less intellectual but equally fascinating spinoff of prehistoric evolution is reflected in the development of unusual sensory systems in people with HFA and AS, which is the topic of chapter 2.

Chapter 3 discusses cognition and the brain in AS and HFA. Part of the discussion is grounded in details about the evolution of different specializations in the left and right halves (hemispheres) of the human cerebral cortex. The linguistic and analytical skills of most people depend largely on the left sides of their brains, which became rewired during prehistory. This did not happen in isolation, however. The right sides of ancestral brains simultaneously became reorganized to process information in a more intuitive, holistic, musical, and visuospatial manner than occurs in the sequentially driven left hemisphere. Although the two sides of the brain typically connect with one another to process information in an astonishingly rapid and coordinated manner, this is not always the case for autists.

An idea explored in chapter 3 is that some of the advanced characteristics that are frequently associated with HFA depend differentially on certain evolved right-hemisphere specializations, whereas the analytical skills associated with AS make use of processing networks that evolved particularly in the left hemisphere. As we will see, although HFA is not an officially recognized category, much of what this book reveals about Aspies’ likely evolutionary trajectory may well apply to high-functioning autists who have relatively enhanced right-hemisphere visuospatial skills—folks who thought, and think, in pictures, to quote Temple Grandin.24 Continuing this thread, hitherto underappreciated differences between boys and girls with AS or HFA are detailed and considered from an evolutionary perspective in chapter 4.

I hasten to point out that the origin of the three driving evo-devo trends described in the first chapter had nothing to do with AS or HFA per se, which, instead, emerged much more recently on the evolutionary coattails of these trends. These coattails had genetic underpinnings, of course, and these are discussed in chapter 5, along with relevant clues gleaned from studies of ancient DNA extracted from prehistoric human remains. Chapter 5 also examines the intriguing suggestion that the incidence of AS and HFA may be rising in certain communities like Silicon Valley because of increasing marriages between highly talented technical-minded people, which we respectfully call the “geek hypothesis.”25 The penultimate chapter takes stock of the cross-cultural manifestations of autism at a global level. Most, but not all, of the relevant studies from developing countries are about broader forms of autism rather than AS and/or HFA specifically. These studies prove to be surprisingly helpful when thinking about evolutionary pressures that may affect autism, as well as how such pressures might change and alter its global prevalence in the future. Putting all of this together in chapter 7 leads to the startling conclusion that when it comes to the evolutionary dynamics that influenced the emergence of AS and HFA, and the extent to which autism now exists around the world, we ain’t seen nothin’ yet.

The evolutionary perspective of this book must not detract from our awareness of the social difficulties that accompany AS and HFA. As is well known, Aspies’ intensely focused and narrow interests are associated with physical and social trade-offs. For example, like the stereotypical nerds in popular culture, Aspies tend to be unathletic and socially awkward or clueless. And just like the “geeks” with slide rules in their pockets that my generation grew up with, they are all too often subjected to devastating bullying from peers. I am writing this book with Eve not only because her perspective illustrates and underscores the scientific information but also because she provides an insider’s look at the experience of having AS in a society that has not yet come to grips with the condition. In keeping with the neurodiversity movement, we hope that exploring Asperger syndrome and HFA from an evolutionary perspective will contribute to an appreciation of these conditions not only as natural human variations but also as ones that benefit society—and always have.


Chapter 1

Before Asperger Syndrome

Three Evo-Devo Trends that Made Us Human

In the treatment centre for autistic children in Tokyo . . . female assistants carry small, often highly disturbed children on their backs. . . . The theory is that the children receive a certain satisfaction from “skin contact.”

—HANS ASPERGER1

Although many people associate human evolution with cavemen, like Neandertals, or with archaeological discoveries such as the stunning cave art from Europe, Neandertals and cave art emerged far too recently to shed light on the origin of our prehistoric ancestors, the first hominins. For that, we must go back millions of years earlier in Africa, when the hominin lineage diverged from the predecessors of our closest living cousins, the chimpanzees. To capture glimpses of how and why hominins evolved, paleoanthropologists study their fossilized bones and compare them to those of modern apes and humans. They also observe the changes that occurred in hominin skeletons through time and infer prehistoric behaviors by interpreting the functions of different skeletal anatomies in apes and humans.

Evidence from the growing field of evolutionary developmental biology, known for short as evo-devo, suggests that modifications in the development of fetuses and infants frequently triggered the branching of evolutionary trees. Evo-devo researchers, therefore, compare how infants of different animals develop in order to explore their evolutionary histories and how they emerged as distinct species. When combined with studies of fossils, evo-devo research is extremely powerful.

For example, nearly half a century ago, “man the hunter” was proposed as the main driver of human evolution.2 Feminist anthropologists responded some years later by nominating “woman the gatherer” as an alternative.3 Although no one disputes the prehistoric significance of hunting and gathering food, both ideas are now being eclipsed by increasing evidence from evo-devo research, which suggests that ancestral babies,4 rather than grownups, may have facilitated the most important advances in human evolution. Specifically, evo-devo researchers are shedding startling light on the evolution of prehistoric hominins by comparing development in the fetuses and infants of chimpanzees and humans. This research reveals that three evo-devo trends that began in prehistoric babies became profoundly important for making us human, which suggests that “baby the trendsetter” may, indeed, have been a more significant driver of human evolution than either “man the hunter” or “woman the gatherer.”5

Before describing these trends, however, we need to clarify what it means to be human. Here, this concept refers to the behavioral and cognitive traits that distinguish people from the other primates, particularly the great apes (orangutans, gorillas, and chimpanzees). Although some scholars believe that tool production, hunting, making war, or social intelligence made us human, these suggestions are unconvincing because some of the other primates also do these things. The traits that truly made us human are more likely to be revealed in how we think. Because people are the only primates that produce and comprehend extremely complex symbolic and grammatical speech, it is highly likely that the emergence of language nudged our ancestors along the road to humanity. Humans are curious about the world around them and continually ask questions (Where did I come from? Why did that apple fall from the tree? Is anybody else out there?), something even the most adept language-trained apes never do. The emergence of intellectual curiosity should thus be included in the traits that made us human. People also take pleasure in figuring out how things work and producing inventions or other creative innovations (symphonies, paintings, mathematical proofs, choreographed dances) that require analytical, systematic, and/or creative thinking that go way beyond the capabilities of other primates. These proclivities are part of our humanity, as is the unique human predisposition for daydreaming, mind wandering, and worrying about the future. In a nutshell, evolved brains and advanced minds are what made, and make, us human.

Bodies evolved too, of course. As we will see, the first changes that distinguished the bodies of hominins from apes facilitated the evolution of walking on two legs (bipedalism), which paved the way for the much later emergence of big brains and advanced cognition (see fig. 1.1). Although Asperger syndrome is a developmental condition that affects modern infants, it is important to emphasize that autism did not exist this early in prehistory.6 In fact, it would take several million years for the advanced cognitive traits associated not only with AS but also with the special features that made us human to emerge on the coattails of three evo-devo trends that began much, much earlier.7

[image: image]

Figure 1.1. The evolution of upright walking, brains, and culture. Bipedalism may have begun to evolve about seven million years ago (Ma), long before about 3.0 Ma, when brain size started to increase. Between the time of the australopithecine infant shown here and Albert Einstein, brains evolved in size and internal connectivity, and material culture expanded from simple stone tools to the products of the atomic age. Brain size is indicated by the cranial capacities of braincases (cm3). Based on a graphic from Nick Matzke of the National Center for Science Education (http://ncse.com/creationism/analysis/transitional-fossils-are-not-rare). Reproduced from Falk, “Australopithecus to Albert Einstein.”

The First Trend: Late Bloomers

It is commonly estimated that the earliest hominins diverged from the ancestors of chimpanzees between five and seven million years ago,8 when they began walking more often on two rather than four legs, perhaps because it improved their ability to find food.9 At that time, our predecessors had a feed-as-you-go foraging and scavenging lifestyle during the day but still regularly climbed trees and built sleeping nests in them each night, similar to living chimpanzees.10 As hominins gradually reduced the time spent in trees in favor of walking on the ground, profound changes occurred throughout their bodies. The anatomy of modern humans retains these changes, which include a head that is perched directly on top of the neck, tops of the arms that hang by the sides of the shoulder, S-shaped curves in the spine, short and broad pelvises, centrally located knees, and arched feet with modified toes. These transformations did not happen overnight, however. Hominin fossils reveal that an efficient humanlike gait may not have been perfected until about three million years ago.11

The fossil record reveals further details about the anatomical changes that accompanied upright walking and the order in which they occurred. The feet began evolving first, when they lost the ability to grasp branches and became the weight-bearing organs necessary for upright walking. You can get an idea about how the feet evolved by comparing your hands and feet. Hold your hands out, spread the fingers and thumbs as far as possible, and wiggle them. Now try it with your feet. As you can see, fingers have extensive flexibility for grasping but, thanks to our ancestors becoming bipedal, our toes do not. This is because, compared to their ancestors, hominin’s big toes became longer, stronger, and aligned with the other toes, which, subsequently, became shortened and less curved.12 Rather than grasping, the big toe’s new job was to propel walkers forward with each step, after the weight of their body shifted along the sole of their leading foot from the heel to the toe—so-called toeing off. As you can see, none of your toes is likely to be of much help if you want to hang onto something, pick it up, or manipulate it. Other primates have feet that are much more like hands, which they need because they spend a good deal of time (some species, round the clock) moving in trees or on cliffs.13

In addition to direct evidence from fossils, studies of motor reflexes in newborn humans suggest that the loss of flexibility in hominin feet was the first domino in a drawn-out series of prehistoric evo-devo changes that, over time, facilitated the evolution of efficient bipedalism. Human babies are born with a grasping reflex in their feet (and hands) that can be elicited by placing a finger underneath their toes.14 This reflex, which is a rudiment of “responses that were once essential for ape infants in arboreal life,”15 becomes neurologically inhibited by the time modern babies begin to walk, typically between six and twelve months of age.16 Natural selection in prehistoric infants, thus, inhibited reflexes that were once adaptive for arboreal locomotion and elaborated others that were preparatory for walking (e.g., babies’ stepping reflex).17 These evolutionary tweaks prolonged the duration of infants’ overall motor development.18 In other words, rather than a neat replacement of one form of locomotion by another, selection for bipedalism was achieved by modifying and adding complexity to existing neuromuscular processes, which increased the time it took to develop the skills needed to become bipedal. This pattern has been inherited by modern humans, which explains why our babies are slower than chimpanzees to achieve milestones like pushing off, sitting, crawling, standing, and walking.19 The first evo-devo trend was thus for delayed physical development (see fig. 1.2). Put more simply, prehistoric babies became late bloomers.20

The loss of grasping feet dramatically modified the trajectory of hominin evolution. Soon after birth, chimpanzees develop an ability to cling with all fours to their mothers’ bellies, where they are content to nurse and ride for long periods without assistance as their mothers move about on the ground or in trees. When they are a bit older, chimps shift to riding on their mother’s back. After hominin feet became adapted for walking at the expense of grasping, prehistoric babies no longer developed the ability to cling unassisted to their mothers’ bellies and backs, which meant that mothers had to help them stay attached. The loss of independent riding was a remarkable evolutionary reversal because all monkey and ape infants develop this skill.21 Although it may seem odd to think of this reversal as part of an evolutionarily advanced package, it was. The shift from unassisted to assisted riding coupled with infants’ late-blooming locomotor milestones increased the amount of time youngsters were dependent on caregivers and, consequently, their opportunities for learning. Infants’ increased helplessness, thus, may have contributed to the strengthening of social bonds, not just between infants and mothers, but also within groups.22

Because bipedalism deprived prehistoric infants of grasping feet, mothers had little choice but to carry them in their arms or on their hips as they made their daily treks in search of food, perhaps with help from other caregivers. Carrying infants in this way is extremely hard work,23 which is why anthropologist Adrienne Zihlman and others suggest, quite reasonably, that baby slings were among the earliest cultural inventions.24 Even so, the fact that bipedalism originated long before the appearance of the first stone tools (5–7 million years ago versus around 3.5 million years ago) suggests that it may have taken quite some time for hominins to invent baby slings. (Interestingly, once they were invented, “man the hunter” may have played a role in propagating the use of baby slings by providing leather for them, although plant material was probably also used. In any event, leather may have been a highly desirable commodity. Did males give it to females during prehistoric courtship? Were leather slings the first ever baby gifts?)

[image: image]

Figure 1.2. The first evo-devo trend: late bloomers. Average brain-growth curves (brain size in grams [g], roughly equivalent to cm3) are plotted against developmental age for humans and chimpanzees from birth (B). Because it takes longer for the brains of humans to mature, human babies are delayed in physical development and thus slower than apes to achieve milestones such as crawling, standing, and walking. Consequently, human infants never develop the apelike (and monkey-like) ability to cling unaided to their mothers. As shown, the responsibility for attaching infants to caregivers shifted prehistorically from infants to mothers. Reproduced from Falk, “Baby the Trendsetter.”

Today, “baby wearing” with slings is universally practiced, although more so in some cultures than others. Nonetheless, carrying infants for extended periods of time gets tiring, even with the use of baby slings. It is common, therefore, for mothers to place babies in hammocks, bassinets, cribs, or playpens, or simply nearby on the ground—preferably on a blanket of some sort. Because other primates do not do this with their nursing infants, the practice of putting babies down must have been invented by our hominin ancestors. Although we take this custom for granted, its invention triggered a second evo-devo trend, in which detached infants developed ways to reestablish contact with their mothers.

The Second Trend: Seeking Contact Comfort

Primate infants, including human ones, hate to be separated from their mothers, even by very short distances. The deep evolutionary roots of youngsters’ need to be attached to their mothers was vividly demonstrated in a series of disturbing experiments that were conducted by psychologist Harry Harlow in the 1950s and 1960s. Harlow and his colleagues removed newborn macaque monkeys from their mothers and raised them in isolation chambers in which their only company was a wire-framed surrogate mother that contained a feeding bottle and another cloth-covered surrogate mother that did not. Although the wire mother with the bottle provided all their nourishment, the monkeys spent virtually all their nonfeeding time clinging to the cloth mother. Needless to say, these pathetic infants grew into extremely disturbed adults, which led Harlow to conclude that “contact comfort” was at least as crucial as mothers’ milk for the development of healthy infants.25

Fortunately, wild monkey and ape nurslings are rarely separated from their mothers’ bodies, which is a good thing because remaining attached is of vital importance, as illustrated by what happened to the offspring of a wild chimpanzee mother named Madam Bee:

Madam Bee had raised two infants successfully when one of her arms was paralyzed










The Third Trend: Early Brain Spurt











Whence Asperger Syndrome?
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