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				Introduction

				I started bird-watching and studying birds at the age of ten, and I never really considered doing anything else in my life. Which is fortunate, because I am now unfit for any other sort of employment.

				It all started with glasses. I got my first pair of eyeglasses during fourth grade, and within six months I was a bird-watcher. Before glasses, I spent a lot of time memorizing facts out of the Guinness Book of World Records and asking my siblings to quiz me on them. I was especially interested in the records of extreme human “achievement,” like the tallest and heaviest men, and the now suppressed category of “gastronomical” records, like the greatest number of whelks eaten in five minutes. But after glasses, the outer world came into focus. Soon, my amorphous nerdiness found something to organize around, something to run with—birds.

				The next catalyst was a book. My family lived in Manchester Center, Vermont, a small town nestled in a beautiful valley between the Taconics and the Green Mountains. As I was browsing in a small, local bookstore one day, my eyes landed on Roger Tory Peterson’s A Field Guide to the Birds. I was transfixed by the paintings of the Cardinal, the Evening Grosbeak, and the Atlantic Puffin on the book’s cover. The book was a pleasing and efficient pocket size. Thumbing through its pages, I immediately began imagining all the places I would have to go to see all these birds—with the book, of course, in my back pocket. I showed the book to my mother with a not so subtle pitch that I would love to take it home. “Well,” she responded encouragingly, “you do have a birthday coming up!” About a month later, for my tenth birthday, I did indeed receive a bird guide, but it was the other one, Chandler Robbins’s Birds of North America, with the text and range maps opposite the color plates. It was a great book with a really bad binding, and I would trash several more copies before I was out of elementary school.

				
				Starting with a clunky old pair of family binoculars, I began to scour our rural neighborhood looking for birds. Within a year or so I had bought myself a new pair of Bausch & Lomb Custom 7x35s, paying for them with money I’d earned from mowing lawns and working a paper route. On my next birthday, I received a bird song record, and I began to learn them. My initial curiosity grew into obsession and then into a consuming passion. On a good day of birding, my pulse would race with excitement. Sometimes, it still does.

				Many people cannot understand what there is about birds to become obsessed about. What are bird-watchers actually doing out there in the woods, swamps, and fields? The key to comprehending the passion of birding is to realize that bird-watching is really a hunt. But unlike hunting, the trophies you accumulate are in your mind. Of course, your mind is a great place to populate with trophies because you carry them around with you wherever you go. You don’t leave them to gather dust on a wall or up in the attic. Your birding experiences become part of your life, part of who you are. And because birders are human, these birding memories—like most human memories—improve over time. The colors of the plumages become more saturated, the songs sweeter, and those elusive field marks more vivid and distinct in retrospect.

				The exciting buzz of birding creates the desire to see more birds, to see the earliest arrivals and the latest departures, the biggest and the smallest, and to know their habits. Most of all birding creates the desire to see new birds—birds you have never seen before—and to keep records of your sightings. Many birders keep a “Life List” of all the bird species they have seen in their lives; each new bird they add is called a lifer.

				
				Most kids are probably not thinking about what they will be doing for the rest of their lives, but I was very sure. By the time I was twelve, I knew I would be birding. Birding was an open invitation to adventures straight out of the gorgeously illustrated pages of National Geographic magazine. I soon found myself lusting after ever more remote and exotic habitats and locales. In 1976, I was again browsing in a bookstore, this time with my father, and I came across the gorgeous new Guide to the Birds of Panama by Robert Ridgely. It cost $15, which was more than I had. My parents were usually game for going fifty-fifty on such worthy purchases, so I asked Dad if he would be willing to split it with me. He looked at me incredulously and asked, “But, Ricky, when are you going to Panama?” My adolescent voice probably cracked as I responded, “But don’t you see, Dad, you get the book, and then you go!” I guess I was pretty convincing, because I brought the book home, and it initiated my lifelong fascination with neotropical birds.

				Of course, the ultimate goal of birding is to know all the birds of the world. All ten thousand plus species. But I don’t mean know the birds in the same sense that one can know the laws of gravity, the height of Everest, or the fact that Robert Earl Hughes was the heaviest human in the world at 1,070 pounds. Birding is about knowing the birds in a more intimate, profound way.

				To understand what I mean, let’s imagine what it’s like for a bird-watcher to see a bird. Not just any bird, but a particular bird—for example, a male Blackburnian Warbler (Setophaga fusca) (color plate 1). I can remember exactly my first sighting of a male Blackburnian Warbler, which was perched in a thinly leaved white birch tree in my front yard in Manchester Center on a bright May morning in about 1973. In the years since, I have seen Blackburnian Warblers many times, and in many places, from their breeding grounds in the boreal forests along the Allagash River in northern Maine to their wintering distribution in the Andean cloud forests of Ecuador. I know Blackburnian Warbler.

				
				Of course, no one who sees a male Blackburnian Warbler can fail to observe its crisp black body plumage, brilliantly orange throat and face patterns, and white wing bars, belly, and tail spots. The sight of a Blackburnian Warbler would create a truly stunning and memorable sensory impression on anyone. But birding is about more than just seeing a bird and taking in the visual experience of it. Birding is about recognizing all the physical characteristics of the bird and being able to attach the correct name, or proper noun, to that observation.

				When a bird-watcher sees a male Blackburnian Warbler or any other bird she has identified, she has a neurological experience distinct from the mere sensory perception of its bold pattern of black, orange, and white plumage. We know this is true because functional magnetic resonance imaging studies of the brains of bird-watchers have shown that unlike untrained human observers, birders use the face recognition module in the visual cortex of the brain to recognize and identify bird species and plumages. In other words, when a birder identifies a Blackburnian Warbler, she uses the same parts of the brain that people use to recognize familiar faces—like those of Jennifer Aniston, Abraham Lincoln, and your Aunt Lou. Birding trains your brain to transform a stream of natural history perceptions into encounters with identifiable individuals. This is like the difference between walking along a city street amid a sea of strangers and walking the halls of your old high school, where you recognize every individual instantly. The key difference between what a bird-watcher experiences and a simple walk in the woods is what’s happening in your brain.

				The English language falls short in communicating this distinction, because English provides us with only one verb for “to know.” Many other languages, however, have two distinct verbs. One means knowing a fact or understanding a concept, and the other means being familiar with someone or something through personal experience. In Spanish, to know or understand a fact is saber, but to be familiar with someone or something through experience is conocer; in French, these verbs are savoir and connaître, and in German wissen and kennen. The key difference between birding and mere observation is that birding is really about building a bridge between these two kinds of knowing—connecting familiarity and personal experience to facts and understanding. It’s about accumulating knowledge about the natural world through your own personal experience. That’s why, to a birder, it always matters whether or not you have actually seen the bird in real life and not just on the page! Knowing that the bird exists without seeing it for yourself is merely knowledge without experience—savoir without connaissance—which is never enough.

				—

				
				When I got to college, I discovered that evolutionary biology was the field of science that was about the aspect of birds that I found most fascinating—their tremendous diversity and endless, exquisite differences. Evolution was the explanation of how all ten thousand species of birds came to be the way they are. I realized that my birding—all that cognitive stamp collecting—had laid the foundation for a much grander intellectual project: a lifelong engagement in scientific research on the evolution of birds.

				In more than forty years of birding and thirty years of studying avian evolution, I have had the joy and good fortune to research an enormous range of topics in science. Along the way, I have been given the opportunity to watch birds on all continents and to see more than one-third of the bird species of the world, though I have no doubt that my twelve-year-old self would be sorely disappointed at how slowly I have progressed at the impossible task of seeing them all. I have worked in the rain forests of South America discovering the previously unknown display behaviors of manakins (Pipridae). I have dissected the syringes of birds—the tiny, avian vocal organs—in order to use this anatomical feature to reconstruct the evolutionary relationships of species. I have worked on avian biogeography (the study of the distribution of species around the globe), on the development and evolution of feathers, and on the origin of avian feathers in theropod dinosaurs. I have investigated the physics and chemistry of avian plumage coloration and the four-color vision of birds.

				
				During such forays, my research has taken many surprising turns, directing me to topics I would never have imagined studying—such as the shockingly violent sex lives of ducks. Sometimes, my various investigations turned up connections that were entirely unexpected. For example, separate research initiatives on the coloration of bird feathers and the evolution of dinosaur feathers ultimately led to a collaborative discovery of the dramatic colors in the plumage sported by a 150-million-year-old feathered dinosaur—Anchiornis huxleyi (color plate 15).

				For a long time I thought that my research was just an eclectic grab bag of “stuff Rick is into.” In recent years, however, I have realized that a large portion of my research is really about one big issue—the evolution of beauty. I don’t mean beauty as we experience it. Rather, I am interested in the beauty of birds to themselves. In particular I am fascinated by the challenge of understanding how the social and sexual choices of birds have driven so many aspects of avian evolution.

				In various social contexts, birds observe each other, they evaluate what they’ve observed, and they make social decisions—real choices. They choose which birds to flock with, which baby bird mouths to feed, and whether or not to incubate a given clutch of eggs. And, of course, the most crucial social decision that birds make is whom to mate with.

				Birds use their preferences for particular plumages, colors, songs, and displays to choose their mates. The result is the evolution of sexual ornaments. And birds have a lot of them! Scientifically speaking, sexual beauty encompasses all of the observable features that are desirable in a mate. Over millions of years and among thousands of avian species, mate choice has resulted in an explosive diversity of sexual beauty in birds.

				Ornaments are distinct in function from other parts of the body. They do not function solely in ecological or physiological interactions with the physical world. Rather, sexual ornaments function in interactions with observers—through the way in which sensory perceptions and cognitive evaluations by other individual organisms create a subjective experience in those organisms. And by subjective experience, I mean the unobservable, internal mental qualities produced by a flow of sensory and cognitive events: like the sight of the color red, the smell of a rose, or the feeling of pain, hunger, or desire. Crucially, the function of sexual ornaments is to inspire the qualities of desire and attachment in the observer.

				
				What can we possibly know about the subjective experience of desire in animals? Subjective experience is, almost by definition, unmeasurable and unquantifiable. As Thomas Nagel has written in his classic paper “What Is It Like to Be a Bat?,” subjective experience encompasses the “what it is like” for a given organism—be it a bat, a flounder, or a person—to have a perceptual or cognitive event. But if you are not a bat, you will never be able to grasp the experience of perceiving the three-dimensional “acoustic structure” of the world through sonar. Although we can imagine that our individual subjective experiences are similar in quality to those of other individuals, perhaps even to those of other species, we can never confirm this, because we cannot actually share the qualities of our internal mental experiences with one another. Even among humans who can express their thoughts and experiences in words, the actual content and quality of our internal sensory experiences are ultimately unknowable by anyone else and inaccessible to scientific measurement and reduction.

				Most scientists have therefore been allergic to the idea of making a scientific study of subjective experiences, or even to admitting that they exist. If we cannot measure them, many biologists think that such phenomena cannot be an appropriate subject of science. For me, however, the concept of subjective experience is absolutely critical to understanding evolution. I will argue that we need an evolutionary theory that encompasses the subjective experiences of animals in order to develop an accurate scientific account of the natural world. We ignore them at our intellectual peril, because the subjective experiences of animals have critical and decisive consequences for their evolution. If subjective experience is not reducible to measurement, then how can we study it scientifically? I think we can take a lesson from physics. In the early twentieth century, Werner Heisenberg proved that we cannot simultaneously know the position and the momentum of an electron. Although Heisenberg’s Uncertainty Principle proved the electron could not be reduced to Newtonian mechanics, physicists did not abandon or ignore the problem of the electron. Rather, they devised new methods to approach it. Similarly, biology needs to develop new methods to investigate the subjective experiences of animals. We cannot measure or know what these experiences are like in any detail, but we can sneak up on them, and as with the electron we can learn fundamental things about them indirectly. For example, as we will see, we can investigate how subjective experience evolves by tracing the evolution of ornaments and the sexual preferences for them among closely related organisms.

				
				I call the evolutionary processes that are driven by the sensory judgments and cognitive choices of individual organisms aesthetic evolution. The study of aesthetic evolution requires engaging with both sides of sexual attraction: the object of desire and the form of desire itself, which biologists refer to as display traits and mating preferences. We can observe the consequences of sexual desire by studying which mates are preferred. More powerfully, perhaps, we can also study the evolution of sexual desire by studying the evolution of the objects of that desire—the ornaments that are particular to a given species and how those ornaments have evolved among multiple species.

				What emerges from an understanding of the workings of sexual selection is the startling realization that desire and the object of desire coevolve with each other. As I will discuss later, most examples of sexual beauty are the results of coevolution; in other words, the form of the display and the mating preference do not accidentally correspond to each other, but have shaped each other over evolutionary time. It is through this coevolutionary mechanism that the extraordinary aesthetic diversity of the natural world comes into being. This book, then, is ultimately a natural history of beauty and desire.

				—

				
				How does aesthetic evolution differ from other modes of evolution? To explore the difference, let’s compare “normal,” adaptive evolution by natural selection—the evolutionary mechanism famously discovered by Charles Darwin—with aesthetic evolution by mate choice, another amazing discovery of Darwin’s. In the bird world, the beaks of the Galápagos Finches are one of Darwin’s best-known examples of adaptive evolution. The approximately fifteen different species of Galápagos Finches evolved from a single common ancestor, and they differ from each other mainly in the size and shape of their beaks. Certain beak shapes and sizes are particularly effective at handling and opening certain kinds of plant seeds; large beaks are better at cracking larger, harder seeds, while smaller beaks are more efficient at handling smaller, finer seeds. Because the environment of the Galápagos varies in the size, hardness, and abundance of the plant seeds available in different areas and times, some finches will survive better in certain environments than do others. Because beak size and shape are highly heritable traits, differential survival of beak shapes within one generation of Galápagos Finches will result in evolutionary change in beak shape among generations. This evolutionary mechanism—called natural selection—leads to adaptation because subsequent generations will have evolved beak shapes that function better in their environment, contributing directly to improvements in individual survival and fecundity (that is, individual capacity for reproduction and energy and resources to lay lots of eggs, to lay bigger eggs, and to raise lots of healthy offspring).

				By contrast, let’s imagine the evolution of an avian ornament, such as the song of the thrush or the iridescent plumage of the hummingbird. These features evolve in response to criteria very different from those involved in natural selection on beak shape. Sexual ornaments are aesthetic traits that have evolved as a result of mate choices based on subjective evaluations. They function through the perception and evaluations of other individuals through mate choice. The cumulative effect of many individual mating decisions shapes the evolution of ornament. In other words, members of these species act as agents in their own evolution.

				
				As Darwin himself realized, evolution by natural selection and aesthetic evolution by mate choice produce profoundly different patterns of variation in nature. For example, there are a limited number of ways to crack open a seed with a bird beak and therefore a limited number of variations in beak size and shape to do it. Consequently, seed-eating birds from more than a dozen different bird families have independently and convergently evolved very similar, robust, finchy beak shapes in order to perform this particular physical task. But the task of attracting a mate is an infinitely more open-ended, unconstrained, and dynamic challenge than opening a seed. Each species evolves its own solution to the challenge of intersexual communication and attraction—what Darwin called independent “standards of beauty.” Thus, it is no surprise that each of the world’s ten thousand plus bird species has evolved its own, unique aesthetic repertoire of ornaments and preferences to accomplish this task. The result is the earth’s nearly unfathomable variety of biological beauty.

				—

				Now, I have a problem—a scientific problem. Although doing research in evolutionary biology has been a real joy for me, the community of science is not without diversity of opinion, disagreement, and intellectual conflict. And as it turns out, my ideas about aesthetic evolution run counter to the main flow of ideas in evolutionary biology—not just for the last few decades, but for nearly a century and a half, indeed, since the time of Darwin himself. Most evolutionary biologists, then and now, think that sexual ornaments and displays—they generally avoid using the word “beauty”—evolve because such ornaments provide specific, honest information about the quality and condition of potential mates. According to this “honest signaling” paradigm, the extraordinary electric-blue smiley face display on the erectable breast feathers of a male Superb Bird of Paradise (Lophorina superba) (color plate 2) functions like a birdie Internet dating profile, providing multiple pieces of information that a discerning female bird of paradise needs to know. Who are his “people”? Does he come from a good egg? Was he raised in a good nest? Does he have a good diet? Does he take care of himself? Does he have sexually transmitted diseases? In species of birds that form enduring pairs, such courtship displays may communicate additional information: Will he or she energetically defend our territory from competitors? Will he or she help feed and shelter me, be a good parent to our offspring, and be faithful to me?

				
				According to this BioMatch.com theory of ornament, beauty is all about utility. In this view, the subjective mating preferences of individuals are shaped by the objective quality of their available mates. Beauty is only desirable because it brings other, real-world benefits, like vigor, health, or good genes. Although sexual beauty may indeed be sensually pleasing, according to this view, sexual selection is just another form of natural selection; there is no fundamental difference between the evolutionary forces acting on the beaks of Galápagos Finches and those shaping the courtship displays of the birds of paradise. Beauty is merely the handmaiden of natural selection.

				This is very different from my own view of beauty and how it arises. Although I am rather hesitant to admit it, I think that the process of adaptation by natural selection is sort of boring. Of course, as an evolutionary biologist I am well aware that it is a fundamental and ubiquitous force in nature. I do not deny its immense importance. But the process of adaptation by natural selection is not synonymous with evolution itself. A lot of evolutionary process and evolutionary history cannot be explained by natural selection alone. Throughout this book, I will argue that evolution is frequently far quirkier, stranger, more historically contingent, individualized, and less predictable and generalizable than adaptation can explain.

				Evolution can even be “decadent,” in the sense of its resulting in sexual ornaments that not only fail to signal anything about objective mate quality but actually lower the survival and fecundity of the signaler and the chooser. In short, in pursuit of their subjective preferences, individuals can make mating choices that are maladaptive—resulting in a worse fit between the organism and its environment. This is something that quite a few evolutionary biologists would argue is impossible, but I beg to differ, and this book is my explanation of why. In the larger sense, I hope to communicate to my readers that natural selection alone cannot possibly explain the diversity, complexity, and extremity of the sexual ornaments we see in nature. Natural selection is not the only source of design in nature.

				
				It seems to me that the kinds of scientific questions one likes to ask, and the kinds of scientific answers one finds satisfying, are deeply personal. For some reason, I have always been more fascinated by those aspects of evolutionary process that defy simplistic adaptive explanations. Somehow, the way my personal, lifelong engagement with birds connected to the science of their evolution led me to a different view. However, as I will document in these pages, this aesthetic theory of evolution was first proposed and championed by Charles Darwin himself and roundly criticized at the time. Indeed, Darwin’s aesthetic theory of mate choice has been so marginalized in evolutionary biology that it has been nearly forgotten. Contemporary “neo-Darwinism”—which posits that sexual selection is merely another form of natural selection—is highly popular yet not Darwinian at all. Rather, the adaptationist view comes down to us from Darwin’s intellectual acolyte and subsequent antagonist Alfred Russel Wallace. Aesthetic evolution, I will argue, restores the real Darwin to Darwinism, by showing how the subjective mate choice decisions of animals play a critical and often decisive role in evolution. But can we really talk about beauty as a quality that animals respond to? The concept of beauty is so fraught with people’s preconceptions, expectations, and misunderstandings that perhaps it would be wiser to continue to shun any scientific use of the term. Why use such a problematic and loaded word? Why not continue with the sanitized and nonaesthetic language that most biologists prefer?

				I have thought a lot about this. I have decided to embrace beauty as a scientific concept because, like Darwin, I think it captures in ordinary language exactly what is involved in biological attraction. By recognizing sexual signals as beautiful to those organisms that prefer them—whether they are Wood Thrushes, bowerbirds, butterflies, or humans—we are forced to engage with the full implications of what it means to be a sentient animal making social and sexual choices. We are forced to entertain the Darwinian possibility that beauty is not merely utility shaped by adaptive advantage. Beauty and desire in nature can be as irrational, unpredictable, and dynamic as our own personal experiences of them.

				
				This book aspires to bring beauty back into the sciences—to reanimate Darwin’s original aesthetic conception of mate choice and elevate beauty to a mainstream subject of scientific concern.

				—

				Darwin’s concept of mate choice has another controversial element that I will also champion in these pages. In proposing the mechanism of evolution by mate choice, Darwin hypothesized that female preferences can be a powerful and independent force in the evolution of biological diversity. Not surprisingly, Victorian scientists ridiculed Darwin’s revolutionary idea that females had either the cognitive ability or the opportunity to make autonomous decisions about their choice of mates. But the concept of freedom of sexual choice—or sexual autonomy—needs to be revived. In this book, we will do some long-overdue work—140 years overdue—on the evolution of sexual autonomy and its implications for both nonhuman and human traits and behaviors.

				As my research on the often violent sexual behavior of waterfowl has taught me, the primary challenge to female sexual autonomy is male sexual coercion via sexual violence and social control. Through investigations of ducks and other birds, we will explore the diverse evolutionary responses to male sexual coercion. We will see that mate choice can evolve in ways that specifically enhance female freedom to choose. In short, we will discover that reproductive freedom of choice is not merely a political ideology invented by modern suffragettes and feminists. Freedom of choice matters to animals, too.

				Leaping from birds to people, I will explore the ways in which sexual autonomy is fundamental to understanding the evolution of many of the unique and distinctive features of human sexuality, including the biological roots of female orgasm, the boneless human penis, and same-sex sexual desire and preference. Aesthetic evolution and sexual conflict are also likely to have played a critical role in the origins of human intelligence, language, social organization, and material culture and the diversity of human beauty.

				
				In short, the evolutionary dynamics of mate choice are essential to understanding ourselves.

				—

				I have been interested in the theory of aesthetic evolution for my entire career, and over the years I have become accustomed to its marginal status in the discipline of evolutionary biology. But I remember the exact moment when I realized how strong the resistance to aesthetic evolution really is and how the strength of this resistance is really a measure of the threat this idea poses to mainstream adaptationist evolutionary thought. At that moment, I realized how necessary it was to write this book.

				The epiphany came during a visit to an American university a few years ago as I described my views on the evolution of sexual ornaments to a fellow evolutionary biologist over lunch. After every few sentences, my host interrupted me with an objection or two, each of which I answered before I got back to outlining my view. Toward the end of the lunch, when I had finally managed to give a full explanation of my views on evolution by mate choice, he cried out, “But that’s nihilism!” Somehow, what I thought of as a powerful and awe-inspiring explanation of the diversity of ornament in the natural world, my evolutionary colleague saw as a bleak worldview that, should he adopt it, would deprive him of any sense of purpose or meaning in life. After all, if mate choice results in the evolution of ornaments that are merely beautiful, rather than being indicators of mate quality, doesn’t that mean that the universe is not rational? At this moment, I realized why it was necessary to embrace Darwin’s aesthetic perspective on evolution and explain it to a wider audience.

				My scientific view has grown directly from my experience of the natural world as a bird-watcher and natural historian and from my work as a scientific researcher—connaissance and savoir. This work has given me enormous intellectual and personal pleasure. Never in my career have I been more excited and inspired to do science. I get goose bumps just thinking about the evolution of avian beauty. But this same worldview would seem to deny some of my professional colleagues any reason to get out of bed in the morning. In this book, I will try to explain why I think this more subtle, less deterministic view of evolution provides a richer, more accurate, and more scientific understanding of nature than the common adaptationist view. When we look at evolution through sexual selection, we see a world of freedom and choice that is deeply thrilling—a world of greater beauty than can possibly be accounted for without it.
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			CHAPTER 1

			Darwin’s Really Dangerous Idea

			Adaptation by natural selection is among the most successful and influential ideas in the history of science, and rightly so. It unifies the entire field of biology and has had a profound influence on many other disciplines, including anthropology, psychology, economics, sociology, and even the humanities. The singular genius behind the theory of natural selection, Charles Darwin, is at least as famous as his most famous idea.

			You might think that my contrarian view of the limited power of adaptation by natural selection would mean that I am “over” Darwin, that I am ready to denigrate the cultural/scientific personality cult that surrounds Darwin’s legacy. Quite to the contrary. I hope to celebrate that legacy but also to transform the popular understanding of it by shedding new light on Darwinian ideas that have been neglected, distorted, ignored, and almost forgotten for nearly a century and a half. It’s not that I’m interested in doing a Talmudic-style investigation of Darwin’s every word; rather, my focus is on the science of today, and I believe that Darwin’s ideas have a value to contemporary science that has yet to be fully exploited.

			Trying to communicate the richness of Darwin’s ideas puts me in the unenviable position of having to convince people that we don’t actually know the real Darwin and that he was an even greater, more creative, and more insightful thinker than he has been given credit for. I am convinced that most of those who think of themselves as Darwinians today—the neo-Darwinists—have gotten Darwin all wrong. The real Darwin has been excised from modern scientific hagiography.

			
			The philosopher Daniel Dennett referred to evolution by natural selection—the subject of Darwin’s first great book, On the Origin of Species by Means of Natural Selection—as “Darwin’s dangerous idea.” Here I propose that Darwin’s really dangerous idea is the concept of aesthetic evolution by mate choice, which he explored in his second great book, The Descent of Man, and Selection in Relation to Sex.

			Why is the idea of Darwinian mate choice so dangerous? First and foremost, Darwinian mate choice really is dangerous—to the neo-Darwinists—because it acknowledges that there are limits to the power of natural selection as an evolutionary force and as a scientific explanation of the biological world. Natural selection cannot be the only dynamic at work in evolution, Darwin maintained in Descent, because it cannot fully account for the extraordinary diversity of ornament we see in the biological world.

			It took Darwin a long time to grapple with this dilemma. He famously wrote, “The sight of a feather in a peacock’s tail, whenever I gaze at it, makes me sick!” Because the extravagance of its design seemed of no survival value whatsoever, unlike other heritable features that are the result of natural selection, the peacock’s tail seemed to challenge everything that he had said in Origin. The insight he eventually arrived at, that there was another evolutionary force at work, was considered an unforgivable apostasy by Darwin’s orthodox adaptationist followers. As a consequence, the Darwinian theory of mate choice has largely been suppressed, misinterpreted, redefined, and forgotten ever since.

			Aesthetic evolution by mate choice is an idea so dangerous that it had to be laundered out of Darwinism itself in order to preserve the omnipotence of the explanatory power of natural selection. Only when Darwin’s aesthetic view of evolution is restored to the biological and cultural mainstream will we have a science capable of explaining the diversity of beauty in nature.

			—

			
			Charles Darwin, a member of England’s nineteenth-century rural gentry, led a privileged life within the most elite class of an expanding global empire. Yet Darwin was no idle member of the upper class. A man of careful habits and a steady, hardworking disposition, he used his privilege (and his generous independent income) to support the searching of a stubbornly relentless intellect. By following where his interests took him, he ultimately discovered the fundamentals of modern evolutionary biology. He thus delivered a fatal blow to the hierarchical Victorian worldview, which put man on a pedestal above, and totally removed from, the rest of the animal kingdom. Charles Darwin became a radical despite himself. Even today the full creative impact of his intellectual radicalism—its implications for science and for the culture at large—has yet to be appreciated.

			The traditional image of Darwin as a young man portrays him as an indifferent and undisciplined student who mostly liked to roam around outside collecting beetles. He dropped out of his original course of medical education and bounced aimlessly among various interests with little outward commitment to any of them until he was offered the opportunity to go on his famous Beagle voyage. According to legend, Darwin was transformed by his world travels and became the revolutionary scientist we remember today.

			I think it more likely that Darwin had the same voracious, quiet, but stubborn intellect as a young man that he displayed later in life, an intellect that would have given him an instinctive sense of what good science looked like. Just prior to publishing On the Origin of Species in 1859, Darwin characterized the giant creationist masterwork of the world-famous Harvard professor Louis Agassiz, the Essay on Classification, as “utterly impracticable rubbish!” As a medical student, Darwin, I think, likely came to the same conclusion about most of his biological education. And he would have been right. Most of what was taught as medicine in the 1820s was impracticable rubbish. There was no central mechanistic understanding of the workings of the body and no broader scientific concept of the causes of disease. Medical treatments were a grab bag of irrelevant placebos, powerful poisons, and dangerous quackery. It would be hard to identify more than a handful of professional medical treatments from that time that would be recognized today as being likely to do any patient any good whatsoever. Indeed, in his autobiography Darwin describes his experience of attending lectures at the Royal Medical Society in Edinburgh: “Much rubbish was talked there.” I suspect that it was only when Darwin went all the way to the unexplored reaches of the Southern Hemisphere that he found an intellectual space free enough from the hidebound dogmas of his day to allow him the full play of his far-reaching, brilliant, and ever-curious mind.

			
			Once he could make his own unfiltered observations, what he saw led him to the two great biological discoveries he revealed in Origin: the mechanism of evolution by natural selection, and the concept that all organisms are historically descended from a single common ancestor and thus related to one another in a “great Tree of Life.” The enduring debates in some corners over whether these ideas should be taught in public schools give us some sense of how profoundly they must have challenged Darwin’s readers a century and a half ago.

			In confronting the fierce attacks that were mounted against Origin after its publication, Darwin had three gnawing problems. The first problem was the absence of any working theory of genetics. Not knowing the work of Mendel, Darwin struggled and failed to develop a functioning theory of inheritance, which was fundamental to the mechanism of natural selection. Darwin’s second problem was the evolutionary origin of human beings, human nature, and human diversity. When it came to human evolution, Darwin pulled his punches in Origin and evasively concluded only that “light will be thrown on the origin of man and his history.”

			Darwin’s third big problem was the origin of impracticable beauty. If natural selection was driven by the differential survival of heritable variations, what could explain the elaborate beauty of that peacock’s tail that troubled him so much? The tail obviously did not help the male peacock to survive; if anything, the huge tail would be a hindrance, slowing him down and making him much more vulnerable to predators. Darwin was particularly obsessed with the eyespots on the peacock’s tail. He had argued that the perfection of the human eye could be explained by the evolution of many incremental advances over time. Each evolutionary advance would have produced slight improvements in the ability of the eye to detect light, to distinguish shadows from light, to focus, to create images, to differentiate among colors, and so on, all of which would have contributed to the animal’s survival. But what purpose could the intermediate stages in the evolution of the peacock’s eyespots have served? Indeed, what purpose do the “perfect” eyespots of a peacock serve today? If the problem of explaining the evolution of the human eye was an intellectual challenge, the problem of explaining the peacock’s eyespot was an intellectual nightmare. Darwin lived this nightmare. It was in that context that in 1860 he wrote that oft-quoted line to his American friend the Harvard botanist Asa Gray: “The sight of a feather in a peacock’s tail, whenever I gaze at it, makes me sick!”

			
			In 1871, with the publication of The Descent of Man, and Selection in Relation to Sex, Darwin boldly addressed both the problem of human origins and the evolution of beauty. In this book he proposed a second, independent mechanism of evolution—sexual selection—to account for armaments and ornaments, battle and beauty. If the results of natural selection were determined by the differential survival of heritable variations, then the results of sexual selection were determined by their differential sexual success—that is, by those heritable features that contribute to success at obtaining mates.

			Within sexual selection, Darwin envisioned two distinct and potentially opposing evolutionary mechanisms at work. The first mechanism, which he called the law of battle, was the struggle between individuals of one sex—often male—for sexual control over the individuals of the other sex. Darwin hypothesized that the battle for sexual control would result in the evolution of large body size, weapons of aggression like horns, antlers, and spurs, and mechanisms of physical control. The second sexual selection mechanism, which he called the taste for the beautiful, concerned the process by which the members of one sex—often female—choose their mates on the basis of their own innate preferences. Darwin hypothesized that mate choice had resulted in the evolution of many of those traits in nature that are so pleasing and beautiful. These ornamental traits included everything from the songs, colorful plumages, and displays of birds to the brilliant blue face and hindquarters of the Mandrill (Mandrillus sphinx). In an exhaustive survey of animal life from spiders and insects to birds and mammals, Darwin reviewed the evidence for sexual selection in many different species. Using the law of battle and the taste for the beautiful, he proposed to explain the evolution of both armament and ornament in nature.

			
			In The Descent of Man, Darwin finally presented the explicit theory of the evolutionary origins of humans that he had avoided articulating in Origin. The book begins with a long discussion of the continuity between human beings and other animals, slowly and incrementally chipping away at the edifice of human uniqueness and exceptionalism. Because of the obvious cultural sensitivity of the subject, Darwin proceeded at a very deliberate pace to build the argument for this evolutionary continuity. He put off until his final chapter, “General Summary and Conclusion,” the incendiary conclusion to which all this was leading: “We thus learn that man is descended from a hairy quadruped.”

			Then, after discussing how sexual selection worked in the animal world, Darwin analyzed its impact on human evolution. From our furless bodies, to the enormous geographic, ethnic, and tribal diversity in human appearance, to our highly social character, to language and music, Darwin made a powerful case that sexual selection had played a critical role in the shaping of the human species:

			
				Courage, pugnacity, perseverance, strength and size of body, weapons of all kinds, musical organs, both vocal and instrumental, bright colors, stripes and marks, and ornamental appendages, have all been indirectly gained…through the influence of love and jealousy, through the appreciation of the beautiful…and through the exertion of a choice.

			

			
			Although tackling two subjects as complex and controversial as the evolution of beauty and the origins of humankind in one volume was an intellectually daring feat, Descent is generally considered a difficult, or even flawed, work. By building his argument so slowly and incrementally, writing in such dry, discursive prose, and citing so many learned authorities in support of the ideas he was advancing, Darwin might have thought he could draw any reasonable reader to accept the inevitability of his radical conclusions. But his rhetorical tactics failed, and in the end Descent was criticized by both creationist opponents of the very concept of evolution and fellow scientists who accepted natural selection but were adamantly opposed to sexual selection. To this day, Descent has never had the same intellectual impact as Origin.

			—

			The most notable and revolutionary feature of Darwin’s theory of mate choice is that it was explicitly aesthetic. He described the evolutionary origin of beauty in nature as a consequence of the fact that animals had evolved to be beautiful to themselves. What was so radical about this idea was that it positioned organisms—especially female organisms—as active agents in the evolution of their own species. Unlike natural selection, which emerges from external forces in nature, such as competition, predation, climate, and geography, acting on the organism, sexual selection is a potentially independent, self-directed process in which the organisms themselves (mostly female) were in charge. Darwin described females as having a “taste for the beautiful” and an “aesthetic faculty.” He described males as trying to “charm” their mates:

			
			
				With the great majority of animals…the taste for the beautiful is confined to the attractions of the opposite sex.* The sweet strains poured forth by many male birds during the season of love are certainly admired by the females, of which fact evidence will hereafter be given. If female birds had been incapable of appreciating the beautiful colours, the ornaments, and voices of their male partners, all the labour and anxiety by the latter in displaying their charms before the females would have been thrown away; and this is impossible to admit…

				On the whole, birds appear to be the most aesthetic of all animals, excepting of course man, and they have nearly the same taste for the beautiful as we have…[Birds] charm the female by vocal and instrumental music of the most varied kinds.

			

			From the scientific and cultural perspectives of today, Darwin’s choice of aesthetic language may seem quaint, anthropomorphic, and possibly even embarrassingly silly. And that may help to account for why Darwin’s aesthetic view of mate choice is treated today like the crazy aunt in the evolutionary attic; she is not to be spoken of. Clearly, Darwin did not have our contemporary fear of anthropomorphism. Indeed, because he was vitally engaged in breaking down the previously unquestioned barrier between humans and other forms of life, his use of aesthetic language was not just a curious mannerism or a quaint Victorian affectation. It was an integral feature of his scientific argument about the nature of evolutionary process. Darwin was making explicit claims about the sensory and cognitive abilities of animals and the evolutionary consequences of those abilities. Having put humans and all other organisms on different branches of the same great Tree of Life, Darwin used ordinary language to make an extraordinary scientific claim: that the subjective sensory experiences of humans can be compared scientifically to those of the animals.

			The first implication of Darwin’s language was that animals are choosing among their prospective mates on the basis of judgments about their aesthetic appeal. To many Victorian readers, even those sympathetic to evolution, this was patently absurd. It seemed impossible that animals could make fine aesthetic judgments. Even if they were able to observe differences in the color of their suitors’ plumage or the musical notes of their songs, the notion that they could cognitively distinguish among them, and then demonstrate a specific preference for one or another variation, was considered ludicrous.

			
			These Victorian-era objections have been definitively rejected. Darwin’s hypothesis that animals are able to make sensory evaluations and exercise mate preferences is now supported by volumes of evidence and is universally accepted. There have been numerous experiments across the animal kingdom—from birds to fishes, grasshoppers to moths—showing that animals have the capacity to make sensory evaluations that influence their mate choices.

			Although Darwin’s proposal of animal cognitive choice is now the accepted wisdom, the second implication of his aesthetic theory of sexual selection remains as revolutionary today, and as controversial, as when he first proposed it. By using the words “beauty,” “taste,” “charm,” “appreciate,” “admire,” and “love,” Darwin was suggesting that mating preferences could evolve for displays that had no utilitarian value at all to the chooser, only aesthetic value. In short, Darwin hypothesized that beauty evolves primarily because it is pleasurable to the observer.

			Darwin’s views on this issue developed over time. In an early discussion of sexual selection in Origin, Darwin wrote, “Amongst many animals, sexual selection will give its aid to ordinary [natural] selection by assuring to the most vigorous and best adaptive of all males the greatest number of offspring.”

			In other words, in Origin, Darwin saw sexual selection as simply the handmaiden of natural selection, another means of guaranteeing the perpetuation of the most vigorous and best-adapted mates. This view still prevails today. By the time he wrote Descent, however, Darwin had embraced a much broader concept of sexual selection that may have nothing to do with a potential mate’s being more vigorous or better adapted per se, but only with being aesthetically appealing, as he stated clearly for the mesmerizing example of the Argus Pheasant: “The case of the male Argus pheasant is eminently interesting, because it affords good evidence that the most refined beauty may serve as a sexual charm, and for no other purpose [emphasis added].”

			
			Moreover, in Descent, Darwin viewed sexual selection and natural selection as two distinct and frequently independent evolutionary mechanisms. Thus, the concept of two distinct but potentially interacting and even conflicting sources of selection is a fundamental and vital component of an authentically Darwinian vision of evolutionary biology. As we will see, however, this view has been rejected by most modern evolutionary biologists in favor of Darwin’s earlier view of sexual selection as just another variant on natural selection.

			Another distinctive feature of Darwin’s theory of mate choice was that it was coevolutionary. Darwin hypothesized that the specific display traits and the “standards of beauty” used to select a mate evolved together, mutually influencing and reinforcing each other—as demonstrated again by the Argus Pheasant:

			
				The male Argus Pheasant acquired his beauty gradually through the preference of the females during many generations for the more highly ornamented males; the aesthetic capacity of females advanced through exercise or habit just as our own taste is gradually improved.

			

			Here, Darwin envisions an evolutionary process in which each species coevolves its own, unique, cognitive “standards of beauty” in concert with the elaboration of the display traits that meet those standards. According to this hypothesis, behind every biological ornament is an equally elaborate, coevolved cognitive preference that has driven, shaped, and been shaped by that ornament’s evolution. By modern scientific criteria, Darwin’s description of the coevolutionary process in the Argus Pheasant is rather hazy, but it is no less substantive than his explanations of the mechanism of natural selection, which are viewed today as being brilliantly prescient, despite his ignorance of genetics.

			—

			
			Within Darwin’s argument for mate choice in Descent was another revolutionary idea: that animals are not merely subject to the extrinsic forces of ecological competition, predation, climate, geography, and so on that create natural selection. Rather, animals can play a distinct and vital role in their own evolution through their sexual and social choices. Whenever the opportunity evolves to enact sexual preferences through mate choice, a new and distinctively aesthetic evolutionary phenomenon occurs. Whether it occurs within a shrimp or a swan, a moth or a human, individual organisms wield the potential to evolve arbitrary and useless beauty completely independent of (and sometimes in opposition to) the forces of natural selection.

			In some species—like penguins and puffins—there is mutual mate choice, and both sexes exhibit the same displays and coevolved mating preferences. In polyandrous species, like the phalaropes (Phalaropus) and lily-trodding jacanas (Jacanidae), successful females may take multiple mates. These females are larger and brighter than the males, and they’re the ones who perform courtship displays and sing songs to attract mates, while the males are the ones who exhibit mate choice, build the nests, and care for the young. But Darwin observed that in many of the most highly ornamented species the evolutionary force of sexual selection acted predominantly through female mate choice, which is why this book focuses largely on female mate choice. If female aesthetic preferences drove the process, then female sexual desire was responsible for creating, defining, and shaping the most extreme forms of sexual display that we see in nature. Ultimately, it is female sexual autonomy that is predominantly responsible for the evolution of natural beauty. This was a very unsettling concept in Darwin’s time—as it is to many today.

			Because the concept sexual autonomy has not been well explored in evolutionary biology, it is worthwhile to define it and understand its far-reaching implications. Whether in ethics, political philosophy, sociology, or biology, autonomy is the capacity of an individual agent to make an informed, independent, and uncoerced decision. So, sexual autonomy is the capacity for an individual organism to exercise an informed, independent, and uncoerced sexual choice about whom to mate with. The individual elements of the Darwinian concept of sexual autonomy—that is, sensory perception, cognitive capacities for sensory evaluation and mate choice, the potential for independence from sexual coercion, and so on—are all common concepts in evolutionary biology today. Yet few evolutionary biologists since Darwin have aligned these dots as clearly as he did.

			
			In Descent, Darwin presented his hypothesis that female sexual autonomy—the taste for the beautiful—is an independent and transformative evolutionary force in the history of life. He also hypothesized that it can sometimes be matched, counterbalanced, or even overwhelmed by an independent force of male sexual control: the law of battle, the combat among members of one sex for control over mating with the other sex. In some species, one evolutionary mechanism or the other may dominate the outcome of sexual selection, but in other species—ducks, for example, as we shall see—female choice and male competition and coercion will both be operative and can give rise to an escalating process of sexual conflict. Darwin did not have the intellectual framework to fully describe the dynamics of sexual conflict, but he clearly understood that it existed—in humans and in other animals.

			In short, Descent was as mechanistically innovative and analytically thoughtful as Origin, but to most of Darwin’s contemporaries it was a bridge too far.

			—

			Upon publication in 1871, Darwin’s theory of sexual selection was swiftly and brutally attacked. Or more precisely, part of it was. Darwin’s concept of male-male competition—the law of battle—was immediately and almost universally accepted. Clearly, the notion of male-male competition for dominance over female sexuality was not a hard sell in the patriarchal Victorian culture of Darwin’s time. For example, in an initially anonymous review of Descent that appeared soon after the book was published, the biologist St. George Mivart wrote,

			
			
				Under the head of sexual selection, Darwin put two very distinct processes. One of these consists in the action of superior strength or activity, by which one male succeeds in obtaining possession of mates and in keeping away rivals. This is, undoubtedly, a vera causa; but may be more conveniently reckoned as one kind of “natural selection” than as a branch of “sexual selection.”

			

			In these few words, Mivart established an intellectual gambit that is still operative today. He took the element of Darwin’s sexual selection theory that he agreed with—male-male competition—and declared it to be just another form of natural selection, rather than an independent force, in direct opposition to Darwin’s own view. But at least he acknowledged that it existed. Not so the other aspect of Darwin’s sexual selection theory.

			When he came to a consideration of female mate choice, Mivart launched an all-out attack: “The second process consists in the alleged preference or choice, exercised freely by the female in favour of particular males on account of some attractiveness or beauty of form, colour, odor, or voice which the males may possess.”

			By referring to “choice, exercised freely,” Mivart documents that Darwin’s theory implied female sexual autonomy to his Victorian readers. However, the notion of an animal’s exercising any kind of choice was a complete impossibility to Mivart:

			
				Even in Mr. Darwin’s specially-selected instances, there is not a tittle of evidence tending, however slightly, to show that any brute possesses the representative reflective faculties…It cannot be denied that, looking broadly over the whole animal kingdom, there is no evidence of advance in mental power on the part of brutes.

			

			Mivart asserts that animals lack the requisite sensory powers, cognitive capacity, and free will necessary to make sexual choices based on display traits. Therefore, they could not possibly be active players, or selective agents, in their own evolution. Moreover, in discussing the role of the peahen in the evolution of the peacock’s tail, Mivart found the idea of choice being exercised by female “brutes” particularly preposterous: “such is the instability of vicious feminine caprice, [emphasis added] that no constancy of coloration could be produced by its selective actions.”

			
			To Mivart, female sexual whims were so malleable—that is, fickle females preferring one thing one minute, and another the next—that they could never lead to the evolution of something as marvelously complex as the peacock’s tail.

			We need to take a closer look at Mivart’s language, because the meanings of some of his words have changed in common English usage over the past 140 years. Today, the word “vicious” means intentionally violent or ferocious, but its original meaning was immoral, depraved, or wicked—literally, characterized by vice. Likewise, today “caprice” refers to a delightful, lighthearted whim, but in Victorian times it had the less appealing meaning of an arbitrary “turn of mind made without apparent or adequate motive.” Thus, to Mivart, the concept of female mate choice and autonomy had overtones not just of fickleness but of unjustifiable immorality and sin.

			Mivart did concede that display might play a role in sexual arousal: “The display of the male may be useful in supplying the necessary degree of stimulation to her nervous system, and to that of the male. Pleasurable sensations, perhaps very keen in intensity, may thence result to both.”

			Mivart’s evocation of “stimulation” that creates “pleasurable sensations” reads like advice for a fulfilling sex life from a Victorian marriage manual. In this view, females merely require sufficient stimulation in order to elicit an appropriate sexual response and coordinate their sexual behavior with that of the male.

			But if the purpose of sexual display is simply to supply “the necessary degree of stimulation,” then females do not have their own individual, autonomous sexual desires. Rather, females should inevitably, and in due time, respond to the workmanlike stimulatory efforts of their suitors. This autonomy-denying conception of female sexual desire would reverberate throughout the next century, reaching its apogee in Freud’s theory of human sexual response (see chapter 9). According to this physiological interpretation of female sexual pleasure, men need never entertain the possibility that “maybe she’s just not that into you.” Absence of female sexual response always means that there is something wrong with her physiology—in short, that she’s frigid. As we will see, it is probably not an accident that the rediscovery of the biological theory of evolution by mate choice, the broad acknowledgment in Western culture of female autonomy, and the collapse of the Freudian conception of female sexuality all occurred during a short period of time that coincided with the advent of the women’s liberation movement in the 1970s.

			—

			
			Mivart’s review of Descent also established another enduring intellectual trend. He was the very first person to portray Darwin as a traitor to his own great legacy—a traitor to true Darwinism: “The assignment of the law of ‘natural selection’ to a subordinate position is virtually an abandonment of the Darwinian theory; for the one distinguishing feature of that theory was the all-sufficiency of ‘natural selection’ [emphasis added].”

			Mere weeks after publication of Descent, Mivart mounted an attack against it that is still in use—citing Origin to argue against Descent. To Mivart, Darwin’s signature achievement had been the creation of a single, “all-sufficient” theory of biological evolution. By diluting the theory of natural selection with a mechanism that rested largely on the power of aesthetic subjective experiences—vicious feminine caprice—Darwin had gone beyond the pale of what was acceptable. Many evolutionary biologists would still agree.

			Mivart’s attacks on sexual selection set many others in motion. But the most consistent, relentless, and effective critique of sexual selection came from Alfred Russel Wallace. Wallace was famous as the co-discoverer of the theory of natural selection. In 1859, he sent Darwin a manuscript from the jungles of Indonesia in which he set down a theory quite similar to Darwin’s, and he asked for his advice and assistance with the manuscript. Fearful of being preempted by the younger man after decades of private work on his theory of natural selection, Darwin quickly published Wallace’s article along with a short article summarizing his own theory. Then he rushed the full manuscript of On the Origin of Species into publication. By the time Wallace returned to England, Darwin and his theory were world famous.

			
			There is no evidence that Wallace ever held this against Darwin, nor could he. Darwin had been working away on the idea of natural selection for more than twenty years, while Wallace was just beginning to think it through. But Darwin and Wallace never agreed on the subject of mate choice, and Wallace soon mounted a relentless attack on it. The two men debated their opposing views in a series of publications and in private letters that continued until Darwin’s death in 1882, with neither man ever changing his mind. In what turned out to be his last scientific publication, Darwin wrote, “I may perhaps be here permitted to say that, after having carefully weighed to the best of my ability the various arguments which have been advanced against the principle of sexual selection, I remain firmly convinced of its truth.”

			In contrast to Darwin’s always polite and understated expression of his views, Wallace’s attack on evolution by mate choice grew ever more strident after Darwin’s death and continued until his own death in 1913. Ultimately, Wallace was so successful that the subject of sexual selection was almost completely marginalized and forgotten within evolutionary biology until the 1970s.

			Wallace expended an enormous amount of energy arguing that the “ornamental” differences between the sexes that Darwin described were not ornaments at all and that Darwin’s theory of mate choice was unnecessary to explain animal diversity. Like Mivart, Wallace was skeptical about the possibility that animals had sensory and cognitive capacities to make mate choices. Wallace believed that humans had been specially created by God and divinely endowed with cognitive capacities that animals lacked. Thus, Darwin’s concept of mate choice violated Wallace’s spiritual theory of human exceptionalism.

			However, faced with overwhelming evidence in the form of elaborate ornaments and displays, especially among birds, Wallace was never able to reject evolution by mate choice entirely. But when forced to admit the possibility, he insisted that sexual ornaments could only have evolved because they had an adaptive, utilitarian value. Thus, in his 1878 book, Tropical Nature, and Other Essays, under the heading “Natural Selection as Neutralizing Sexual Selection,” Wallace wrote, “The only way in which we can account for the observed facts is by supposing that colour and ornament are strictly correlated with health, vigor, and general fitness to survive.”

			
			Here, Wallace articulates the idea that sexual displays constitute “honest” indicators of quality and condition—an entirely orthodox view in sexual selection today. But how can it be that Wallace, the man justly credited with having destroyed sexual selection theory for over a century, actually wrote a statement that would be entirely at home in any modern biology textbook, or practically any contemporary paper on mate choice? The answer is that today’s mainstream views of mate choice are as stridently anti-Darwinian as Wallace’s critiques.

			Wallace was the first to propose the now exceedingly popular BioMatch.com hypothesis, which holds that all beauty provides a rich profile of practical information about the adaptive qualities of potential mates. This view of evolution has become so pervasive that it even found its way into the 2013 Princeton University graduation speech by the Federal Reserve chairman, Ben Bernanke, who admonished the graduates to “remember that physical beauty is evolution’s way of assuring us that the other person doesn’t have too many intestinal parasites.”

			Today, most researchers agree with Wallace that all of sexual selection is simply a form of natural selection. But Wallace went further than they do and rejected the term “sexual selection” entirely. In that same passage, he continued,

			
				If there is (as I maintain) such a correlation [between ornament and health, vigor, and fitness to survive], then the sexual selection of color or ornament, for which there is little or no evidence, becomes needless, because natural selection, which is the admitted vera causa, will itself produce all the results…Sexual selection becomes as unnecessary as it would certainly be ineffective.

			

			
			Of course, it was the arbitrary and aesthetic components of Darwin’s theory of sexual selection that Wallace rejected as “needless,” “unnecessary,” and “ineffective.” Today, most evolutionary biologists would still agree.

			Like Mivart, Wallace, who saw Darwin’s aesthetic heresy as a threat to their shared intellectual legacy, took steps to fix what he perceived as Darwin’s error. In the introduction to his 1889 book Darwinism, Wallace wrote,

			
				In rejecting that phase of sexual selection depending on female choice, I insist on the greater efficacy of natural selection. This is pre-eminently the Darwinian doctrine, and I therefore claim for my book the position of being the advocate of pure Darwinism.

			

			Here, Wallace claims to be more Darwinian than Darwin! After wrangling unsuccessfully over mate choice with the living Darwin, within just a few years of Darwin’s death Wallace has begun to reshape Darwinism in his own image.

			In these passages, we witness the birth of adaptationism—the belief that adaptation by natural selection is a universally strong force that will always be predominant in the evolutionary process. Or, as Wallace put it in a strikingly absolutist statement, “Natural selection acts perpetually and on an enormous scale”—so enormous that it would “neutralise” any other evolutionary mechanisms.

			Wallace set in motion the transformation of Darwin’s fertile, creative, and diverse intellectual legacy into the monolithic and intellectually impoverished theory with which he is almost universally associated today. Notably, Wallace also invented the characteristic style of adaptationist argument—mere stubborn insistence.

			
			This is kind of a big deal. The Darwin we have inherited, through the filter of Wallace’s outsized influence on evolutionary biology in the twentieth century, has been laundered, retailored, and cleaned up for ideological purity. The true breadth and creativity of Darwin’s ideas, especially his aesthetic view of
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					[image: Evolution of genetic covariance between a display trait—for example, tail length—and a mating preference for it. (Top) A population begins with individuals (black dots) that have a random distribution of genetic variation for the display trait (vertical axis) and mating preference (horizontal axis). As a result of preference, many matings will occur among individuals in the upper right and lower left quadrants who have and prefer the same variations in tail length (+ signs). Few matings will occur in the other parts of the distribution where preferences and traits do not match (- signs). (Bottom) The result is the evolution of covariation between genes for the display and the preference (dotted line).]
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					[image: Lande-Kirkpatrick model for the evolution of a display trait—such as tail length—and a mating preference for it. The mean display trait in a population (vertical axis) will evolve toward an equilibrium (solid line) between the trait value favored by natural selection (horizontal line) and the trait value favored by sexual selection (broken line).]
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					[image: The author—“bearded, besweatered, and booted”—in the field recording bird songs on a reel-to-reel tape recorder with a parabolic microphone at 2900 meters altitude near Laguna Puruhanta in the Ecuadorian Andes in 1987.]
				

				
					
						
					

				

			

			
			
			—

			
			
			
			
			
			
			
			
		

	OEBPS/9780385537223_nav.xhtml

		
			Contents


			
						Cover


						Title Page


						Copyright


						Contents


						Dedication


						Epigraph


						Introduction


						Chapter 1: Darwin’s Really Dangerous Idea


						Chapter 2: Beauty Happens


						Chapter 3: Manakin Dances


						Chapter 4: Aesthetic Innovation and Decadence


						Chapter 5: Make Way for Duck Sex


						Chapter 6: Beauty from the Beast


						Chapter 7: Bromance Before Romance


						Chapter 8: Human Beauty Happens Too


						Chapter 9: Pleasure Happens


						Chapter 10: The Lysistrata Effect


						Chapter 11: The Queering of Homo sapiens


						Chapter 12: This Aesthetic View of Life


						Acknowledgments


						Notes


						Bibliography


						About the Author


						Illustrations


			


		
		
			Landmarks


			
						Cover


						Cover


						Title Page


						Contents


						Start


						Copyright


			


		
		
			Print Page List


			
						iii


						iv


						v


						vii


						1


						2


						3


						4


						5


						6


						7


						8


						9


						10


						11


						12


						13


						14


						17


						18


						19


						20


						21


						22


						23


						24


						25


						26


						27


						28


						29


						30


						31


						32


						33


						34


						35


						36


						37


						38


						39


						40


						41


						42


						43


						44


						45


						46


						47


						48


						49


						50


						51


						52


						53


						54


						55


						56


						57


						58


						59


						60


						61


						62


						63


						64


						65


						66


						67


						68


						69


						70


						71


						72


						73


						74


						75


						76


						77


						78


						79


						80


						81


						82


						83


						84


						85


						86


						87


						88


						89


						90


						91


						92


						93


						94


						95


						96


						97


						98


						99


						100


						101


						102


						103


						104


						105


						106


						107


						108


						109


						110


						111


						112


						113


						114


						115


						116


						117


						118


						119


						120


						121


						122


						123


						124


						125


						126


						127


						128


						129


						130


						131


						132


						133


						134


						135


						136


						137


						138


						139


						140


						141


						142


						143


						144


						145


						146


						147


						148


						149


						150


						151


						152


						153


						154


						155


						156


						157


						158


						159


						160


						161


						162


						163


						164


						165


						166


						167


						168


						169


						170


						171


						172


						173


						174


						175


						176


						177


						178


						179


						180


						181


						182


						183


						184


						185


						186


						187


						188


						189


						190


						191


						192


						193


						194


						195


						196


						197


						198


						199


						200


						201


						202


						203


						204


						205


						206


						207


						208


						209


						210


						211


						212


						213


						214


						215


						216


						217


						218


						219


						220


						221


						222


						223


						224


						226


						227


						228


						229


						230


						231


						232


						233


						234


						235


						236


						237


						238


						239


						240


						241


						242


						243


						244


						245


						246


						247


						248


						249


						250


						251


						252


						253


						254


						255


						256


						257


						258


						259


						260


						261


						262


						263


						264


						265


						266


						267


						268


						269


						270


						271


						272


						273


						274


						275


						276


						277


						278


						279


						280


						281


						282


						283


						284


						285


						286


						287


						288


						289


						290


						291


						292


						293


						294


						295


						296


						297


						298


						299


						300


						301


						302


						303


						304


						305


						306


						307


						308


						309


						310


						311


						312


						313


						314


						315


						316


						317


						318


						319


						320


						321


						322


						323


						324


						325


						326


						327


						328


						329


						330


						331


						332


						333


						334


						335


						336


						337


						338


						339


						340


						343


						344


						345


						347


						348


						349


						350


						351


						352


						353


						354


						355


						356


						357


						358


						359


						360


						361


						362


						363


						364


						365


						366


						367


						368


						369


						370


						371


						372


						373


						374


						375


						376


						377


						378


						379


						380


						381


						382


						383


						384


						385


						387


						388


						389


						390


						391


						392


						393


						394


						395


						396


						397


						398


						399


						400


						401


						402


						403


						404


						429


						430


						431


						432


						431b


						432b


						433


						434


						435


						435b


						436


						437


						438


						439


						440


						441


						441b


						442


						443


						444


			


		
	




OEBPS/images/Prum_9780385537223_epub3_002_r1.jpg





OEBPS/images/Prum_9780385537223_epub3_004_r1.jpg
Display Trait Value

Display Trait Value

] .
) e .. :..:°:o. .
o ® :'&'o..o..:o.o .
° .. .O:.:.?o:.o. R
. o ° .O: 0.0.. *

Mating Preference Value

Mating Preference Value






OEBPS/images/Prum_9780385537223_epub3_006_r1.jpg
o R
" I ul'









OEBPS/images/9780385537223_cover.jpg
The

Evolution

of Beauty

Richard O.

Prum

How

Darwin’s

Forgotten Theory
of Mate Choice
Shapes the
Animal World

“Reads like

a memoir, argues
like a manifesto,

and shines with...
passion for all things
ornithological ”

—Science















OEBPS/images/Prum_9780385537223_epub3_003_r1.jpg





OEBPS/images/Prum_9780385537223_epub3_005_r1.jpg
R
;\}O{\/
o
O_)Q}/
N 7
N
¢t W
.\'\\0(\
e ?’O\\)\
2 _
o .’
U) 7/
5 e
[ 7 # . .
© ’ Natural Selection Optimum
q') P i
= .’
7/

Mean Preference






OEBPS/images/9780385537223_title_page.jpg
The Evolution of Beauty

How DARWIN’S FORGOTTEN THEORY
OF MATE CHOICE SHAPES THE ANIMAL WORLD—

AND Us

Richard O. Prum

1

2,

Vintage Books

A DIVISION OF PENGUIN RANDOM HOUSE LLC
NEW YORK





