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Night and day, the ignorant as well as the learned give themselves over to the pleasure of making children. But no one knows how he has engendered his own progeny.


—VITTORE CARDELINI, Italian physician and author, 1628















TIME LINE



1490—Leonardo da Vinci makes a cutaway drawing of a man and woman having sex.


1492—Columbus sets sail.


1543—Andreas Vesalius publishes one of the masterpieces in the history of anatomy.


1543—Copernicus says that the Earth goes around the sun, not vice versa.


1628—William Harvey shows that the heart is a pump.


1651—Harvey declares that “everything comes from the egg.”


1669—Jan Swammerdam argues that God created all the generations of animals at the dawn of time, one inside the next like Russian dolls.


1672—Regnier de Graaf (almost) proves that female mammals have eggs.


1674—Antony van Leeuwenhoek sees countless “tiny animals,” invisible to the naked eye, in a drop of pond water.


1677—Leeuwenhoek sees spermatozoa by the millions.


1694—Nicolaas Hartsoeker draws a miniature man inside a sperm cell.


1741—Abraham Trembley cuts a tiny organism called a hydra into pieces. Miraculously, each piece grows into a complete creature.


1745—French scientists propose a new theory of how living organisms develop: life is regulated not by clockwork but by a force akin to gravity.


1752—Ben Franklin flies a kite during a thunderstorm and proves that lightning is electrical.


1770s—Lazzaro Spallanzani puts male frogs in boxer shorts.


1776—American Revolution begins.


1791—Luigi Galvani zaps frog legs with electricity.


1818—Mary Shelley publishes Frankenstein.


1827—Karl von Baer becomes the first to see a mammal’s egg.


1837—Queen Victoria takes the throne.


1830s–1860s—Cell theory emerges.


1861–1865—The American Civil War lasts four long years.


1875—Oscar Hertwig witnesses the union of sperm and egg.













PROLOGUE



ENGLAND IN THE EARLY 1630s


IN CENTURIES TO COME THESE FIELDS AND WOODLANDS WILL shrink to tiny patches of green in a vast city. Londoners and tourists will feed ducks and swans here, and pose for giggling pictures. But today there are no crowds, no sightseers, no drifting sounds from the world outside. We are in an English royal park, the property of King Charles I. The king and his physician, William Harvey, are hunting deer. It is rutting season.


Neither Harvey nor the king has heard of a “locked room mystery,” where a body is found in impossible circumstances. Perhaps a dead man is discovered in a study locked from the inside, with a knife plunged into his back. Neither man has imagined such a thing. They are about to.


Harvey is a small man with raven-black hair and dark, darting eyes. Ambitious, impatient, and, as a friend put it, notoriously “hot-headed,” he radiates intensity. He is destined to soar into the medical pantheon for proving that the heart is a pump that sends the blood circulating around the body through an intricate network of arteries and veins.


Charles is slender, handsome, solemn, utterly convinced that God has set him above other mortals and that “the king can do no wrong.” He is destined to die at the hands of the English people, his head chopped off by a masked executioner and then held aloft by the hair while the crowd whoops in glee and gasps in shock at what it has done.


HARVEY HAD PUBLISHED HIS ACCOUNT OF THE HEART IN 1628, A few years before the hunting excursion. The world denounced him. “It was believed by the vulgar that he was crack-brained,” Harvey complained, “and all the physicians were against his opinion.” For a man as combative as Harvey, that disdain served more as a spur than a rebuke. Harvey remained all his life a staunch “seeing is believing” man. Let others prattle on.


For uncounted ages, the heart had been the seat of the soul and the home of the emotions and insights that set humankind above other creatures. (When we talk today about a “kind heart” or a “cold heart” or speak of learning a poem “by heart,” the idioms are fossils of bygone beliefs.) What the sun was to the sky or the lion to the jungle, the heart was to the body. Now Harvey had demonstrated that this noble organ was in truth a wet and slimy machine.


The world would come around to Harvey’s view, though not for another two decades. In the end, the admiration would be universal. One dazzled follower would celebrate Harvey in verse: “Thy Observing Eye first found the Art / Of all the Wheels and Clock-work of the Heart.”


At the time of his hunting venture with the king, that fame still lies ahead. Harvey is embattled, not acclaimed. But he knows what he has accomplished, even if the medical world has yet to catch on. With the riddle of the heart solved, Harvey has turned his attention to the greatest mystery of all. Since humankind’s earliest days, men and women have wondered how new life comes into the world. How does sex lead to babies? Harvey intends to find out. He will learn, precisely, how mating creates life.


He will start by studying deer, as a matter of practicality, though humans are the real prize. The king is an avid horseman and hunter who, as Harvey notes happily, “is wont for Recreation and Health sake to hunt almost every week.” Harvey has managed to enlist his king as his ally.


The king’s huntsmen bring down a doe. Harvey, the most renowned anatomist of the age (and one of the last great anatomists to rely on what he can see with his naked eye), pushes close. Now he will show the king, who “much delighted in this kind of curiosity,” the secrets of conception and pregnancy. Together, they will gaze on a deer embryo in its earliest days. They are about to see—what has never been revealed to anyone before—a small, round, glistening globule like an egg without a shell.


Harvey thrusts his knife into the doe’s belly and cuts her open. Steam from the hot body rises into the chilly air. Harvey peers inside the animal’s womb, first avidly and then perplexedly. The king looks over his physician’s shoulder. They see… nothing!


No sign of semen, no embryo, nothing whatever to distinguish this doe from any other, though Harvey and all the king’s huntsmen have no doubt that she is pregnant. Harvey calls the king in closer and points out that there is “no seed at all residing in their Uterus.”


In the coming days, Harvey repeats the procedure again and again, always with the same result. Despite the most careful search, he never sees any semen in these newly mated does; he never sees any odd bits that might represent the female’s contribution to conception; he never sees any changes in the deer’s ovaries; he never sees any hint of an embryo.


Could it be that Harvey, the king, and the huntsmen have all somehow deluded themselves? Perhaps they have been carefully studying deer who have not mated after all.


Harvey devises a test. This time he will wait for the end of breeding season, when there can be no doubt that he is dealing with pregnant females. He will take a group of females, pick a few at random to dissect, and leave the others alone. (This is another breakthrough: Harvey is one of the first experimenters—by some accounts, the first—to use a “control” group.)


Why go to so much bother? Because whatever Harvey sees in the bodies of the cut-open deer, chosen randomly, he would presumably also see if it were possible to peek inside the bodies of the living deer.


With the king’s permission, Harvey takes a dozen females and pens them up, so he can keep track of them. He chooses several at random to sacrifice and dissects them. As usual, he finds nothing whatever. Now he waits and watches the remaining deer. At the customary time, they deliver fawns.


None of this makes sense. There can be no doubt that males produce semen. Everyone knows what it looks like. It is a real, physical, commonplace substance. Everyone knows it is essential for pregnancy. How could it be that, when the male impregnates the female, the semen vanishes? Where is the semen? Where is the embryo?


Stranger still, it is fact-minded, dogged William Harvey, the least flighty of men, who has delivered this bizarre news. With his revolutionary picture of the heart, he had showed in the most irrefutable way that he could explain the body’s workings in naturalistic, down-to-earth terms. And now here is Harvey himself proclaiming the death of common sense!


The royal gamekeepers, angry and disbelieving, weigh in. “They peremptorily affirm that I was first mistaken myself,” Harvey growls, “and so had drawn the King into my error, and that it could not possibly be.”


The deer were pregnant. There was no physical evidence whatsoever. It could not possibly be. But it was.
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PEERING INTO THE BODY




“It is quite a three pipe problem, and I beg that you won’t speak to me for fifty minutes.”


—ARTHUR CONAN DOYLE, “The Red-Headed League”

















ONE



ONWARD TO GLORY


BY THE LATE 1600S, THE ERA WHEN THE SCIENTIFIC WORLD began to take on its modern shape, explorers had circled the globe and mapped the heavens. They had calculated the weight of the Earth, traced the paths of comets that cut the sky only once in a lifetime, and divined the secret of the Milky Way. They had uncovered the mathematics at the heart of music and discovered the laws of perspective, so that an artist armed only with a paintbrush could pin reality to his canvas. But for thousands of years, long after Columbus and Magellan and Galileo, the deepest scientific riddle of all lay unsolved.


Where do babies come from? Such geniuses and creators of the modern era as Leonardo da Vinci and Isaac Newton did not know. They knew, that is, that men and women have sex and as a result, sometimes, babies, but they did not know how those babies are created. They did not know that women produce eggs, and when they finally discovered sperm cells, they did not know that those wriggly tadpoles had anything to do with babies and pregnancy. (The leading theory was that they were parasites, perhaps related to the newly discovered mini-creatures that swam in drops of pond water. This was Newton’s view.)


Not until astonishingly recent times—in 1875, in a seaside laboratory in Naples, Italy—was the mystery of where babies come from finally solved.


Until then everything to do with conception and development was wrapped in darkness. For centuries, scientists struggled to find out if the woman merely provides a fertile field for the man’s seed, or if she produces some kind of seed of her own. They did not know how twins come to be. (Too much semen? Two bouts of sex in quick succession? Sex with two different men?) They did not know if conception is more likely on the night of a full moon or a new moon or if timing makes any difference at all. They did not know, though they assumed, that a baby has only one father, as it has only one mother. They did not know why babies resemble their parents, and sometimes one parent more than the other.


Where do we come from? How does life begin? These were the most urgent of all scientific questions. The world is festooned with mystery and miracle. But not everyone has wondered why the stars shine or why the Earth spins. Every person who has ever lived has asked where babies come from. For millennia, the deepest of thinkers (and every ordinary person) had pondered this cosmic riddle.


No one had a clue.


PART OF THE REASON FOR THE PERPLEXITY WAS STRAIGHTFORWARD. We tend to forget how astonishing the story of life truly is. We’ve heard the explanation so often that we take it to be common sense. Every fourth grader knows where babies come from. Both parents contribute equally, we learn early on, the mother providing an egg and the father sperm. Each month one of a woman’s ovaries releases an egg, which travels through a Fallopian tube toward her uterus. If a couple has sex at the right time, some of the millions of sperm cells in a man’s semen make their way from her vagina and cervix toward that egg. One of those sperm cells may fuse with the egg. In time that newly merged cell divides into two joined cells, and then into four and eight and so on. After nine months, a new human being bursts, howling, into the world.


The truth is so far-fetched that it is a wonder that anyone believes it.


In textbook accounts of science, far-seeing researchers systematically gather facts and pile them in sturdy and imposing towers. The story of sex and babies was nothing like that steady advance toward a goal. The scientists who finally solved the case ventured off course for decades at a time. They raced at top speed down long, dark alleys chasing suspects who turned out to have airtight alibis. They concocted elaborate scenarios that collapsed in fantasy. They wandered in a daze, stymied by observations they could not fit into any pattern. They found some clues by deep and careful investigation and others by tripping over them as they raced in the wrong direction in the dark.


Progress came in fits and lurches, but that is the way with all true mysteries. Only in old-school television does insight arrive on cue, just in time for the closing credits. The problem was not that the scientists were incompetent—they were human and fallible, but many were dazzlingly intelligent, and nearly all were diligent—but that the truth was so well concealed.


To crack the case, scientists would need new tools, notably the microscope, and new ideas, notably the insight that the body is made of cells, trillions upon trillions of them, which all arise from a single progenitor. More than tools and ideas, they would need whole new ways of thinking. Suppose, for a moment, that some early savant had somehow leapt to the true conclusion that a living organism begins as a single cell. What then? Immediately scientists would have found their path blocked by a Sphinx posing a bewildering follow-up riddle—how does that single tiny cell “know” how to transform itself into a gurgling, six-pound baby?


Tackling that question would have required these early scientists to understand that a living organism could assemble itself! Through most of the history of the world, this was unthinkable, as outlandish as the idea that a cathedral could build itself. Today it is a concept hammered into every student who takes high school biology.


The path to that insight was tangled and difficult. It required, among other things, drawing analogies from machines like player pianos and, later, computers, that carried out complicated actions by following instructions written in code. In the twentieth century, such mechanical devices would lead to the discovery that life itself followed instructions written in a genetic code. But in the 1600s and 1700s no such machines existed; no one could look at the ghostly motions of a player piano’s keys, governed by a musical roll, and shout, “Eureka!”


Instead, scientists looked around them in every direction for clues to the riddles of conception and development. How could it possibly work? Baffled but determined, they ventured down the most unlikely paths. They studied insects with obsessive care, for example, in the hope that those startling transformations—a wriggling caterpillar inside its cocoon emerges as a butterfly with gossamer wings!—would throw light on the changes in infants and babies. They studied fish and frogs and dogs and deer to see what they shared in the way of anatomy and mating behavior. They tackled the narrowest of questions—How do snails, which have both male and female genitals, sort out who will do what to whom?—and the grandest of themes—Do living organisms possess a “vital force” that sparks them to life?


Often a quest that started in one direction ended far afield, in a landing spot no one had anticipated. The search for the vital force, for instance, led to strange and dangerous experiments with electricity and lightning, and even an encounter with Dr. Frankenstein and his monster.


In hindsight, that zigzag progress seems inevitable, for two seemingly different questions were deeply entangled. The question, Where do babies come from? proved impossible to separate from What is life? Thus, straightforward inquiries about sperm and eggs and anatomy opened up into profound riddles about the nature of living organisms. Scientists who merely wanted to know about the body’s nooks and crannies found themselves wondering what the world was made of. How could it be that the same, ordinary stuff that forms lumps of mud and murky puddles, when rearranged in the right way, can burst into crying, crawling life?


This was, moreover, an era when science and religion wrapped around one another, so that every statement about life implied a judgment about God the Creator. With one peek through a microscope, a scientific observation could provoke a religious battle.


The search for the solution to the sex and conception mystery would consume careers and span centuries. My focus is on the heart of the tale, from about 1650 to nearly 1900. During that time, scientists in half a dozen countries—in Holland, France, England, Germany, Italy, even the newborn United States—would pass the torch, or burn their hands and drop it. It is surprising, in hindsight, that it did not take them longer.


THEY SET OUT, NOT WITH HESITANCY OR TREPIDATION, BUT WITH eagerness and swagger, for their peers had just won a colossal victory. In a torrent of discoveries all through the 1600s, physicists and astronomers had demonstrated that the universe was a clockwork, the stars and planets its cogs and wheels. Spirits and demons had been banished. Nature obeyed laws and equations, not caprice. Comets were not heavenly messengers. God was a mathematician.


The seventeenth century was a tumultuous age, bubbling over with intellectual ambition. The roll call of genius went on and on. Shakespeare, Galileo, Rembrandt, Descartes, Newton were not busts on a library shelf but flesh-and-blood titans who wielded almost unfathomable powers. The secrets of the human heart and the natural world seemed destined to give way before them.


The scientists in that starry roster shared not merely an ambition but a way of thought. From Galileo and Newton on, they believed with an unshakable faith that their mission was to study God’s creation and proclaim the glory of his craftsmanship. This they had begun to do, and when they rattled off the list of their triumphs they were making a twofold claim. First, they had done great things. They had unraveled the rainbow and harnessed the tides. Second, and just as important, they had cracked a cosmic code. They had found out how to think of the world: it was an encrypted message written by God.


The world was not just beautiful, like a painting that moved onlookers to delight; it was a beautifully constructed riddle that contained secrets within secrets. Humankind’s highest task, these early scientists fervently believed, was to solve that riddle, the better to honor the Creator. (And why had God made matters so difficult? If he wanted trembling homage, why not arrange the stars to spell out BEHOLD in letters of fire? For the devout scientists of the 1600s, the answer was plain. God had given humankind its defining gift, a far-ranging intellect, and he meant for us to use it.)


The book of nature was written in the language of mathematics, Newton and his contemporaries insisted, and only the mathematically literate could read it. This was an austere view. Romantic poets would later howl that the scientists’ “cold philosophy” had drained the world of its sap and energy, as if a lush Gauguin landscape had been set aside in favor of a diagram in a geometry textbook.* But despite their somber mathematical talk, the scientists of the seventeenth century tackled the world with gusto and high hopes.


They talked of God the mathematician, but they seemed to picture him in less imposing terms. Francis Bacon, one of the pioneers of the Scientific Revolution, took this to an extreme. His God seemed less the Almighty on a celestial throne than an indulgent parent who had devised an Easter egg hunt for a pack of toddlers. God “took delight to hide his works,” wrote Bacon, “to the end to have them found out.”


Bolstered by their successes in understanding the physical world, scientists made bold plans to continue their advance, this time moving to living creatures. If the proud heart could be understood as a pump, the rest of the body seemed sure to follow. Muscles and bones and arteries would play the roles of levers, pulleys, and pipes; food would serve for fuel; filters and springs, plumbs and bellows, would all have their natural counterparts.


In time, the body would yield its secrets like a watch opened up on a craftsman’s bench. Humans and animals would show themselves as more wondrous versions of the ingenious mechanical figures that adorned the clock towers of Europe’s cathedrals and emerged, on the hour, to march a few proud steps and raise trumpets to their metal lips.


The inner workings of life, the deepest mysteries of how animals move and breathe and reproduce, would be unveiled. God, who had placed the stars in the sky and carved towering mountains, had surely lavished even greater care on the details of a bird’s wing and a whale’s fin and, especially, on the human beings he had fashioned in his own image.


Scientists pictured the living world as a straightforward target. The inanimate world, with its hurtling planets and remote, untouchable stars, seemed more forbidding, and, indeed, Newton and his peers had needed to invent a mathematical language to describe it. Even today, we think of physics, with its black holes and hidden dimensions and parallel universes, as the realm of the incomprehensible. Biology, in contrast, deals with everyday, literally down-to-earth objects like dogs and plants and snails. Scientists had conquered physics even so. Biology would fall, too. They would make quick work of it.


They didn’t. The bold men of science raced off to take on the mystery of life and promptly face-planted. Life was messy, it turned out almost at once, fragile and unpredictable and maddeningly coy about its secrets. A cannonball in flight plainly has no desire to go this way rather than that. Why shouldn’t a few simple laws suffice to describe its motion? But consider the gulf between a chunk of metal and a sunflower craning toward the light, or a dog tugging on its leash, or a human being. On the one side, mere matter. On the other, breathing, pulsing life. How could the same sort of laws account for both?


Planets were easy; plants were hard. And sex and reproduction proved hardest of all. For nearly three hundred years, from about 1600 until nearly 1900, the question of where babies came from defeated one thinker after another. The vanquished lay in heaps, like soldiers on a battlefield. Late in the 1700s one scientist took the trouble to compile a list of failed theories. Scanning the centuries, he tallied “262 groundless hypotheses.” (“And nothing is more certain,” one eminent biologist remarked at once, “than that his own system is the 263rd.”)















TWO



HIDDEN IN DEEP NIGHT


WE KNOW HOW THE SEX-AND-BABIES STORY TURNED OUT. THAT can make us smug—how foolish of our forebears to have lived so long ago—but it shouldn’t. To understand the plight of our predecessors, think of modern-day scientists as they wrestle with their own grand mysteries. The hardest problem in science today—so difficult that scientists refer to it simply as “the Hard Problem,” as if there were no other—is to explain perhaps the simplest fact in the world. Why is it that it feels like something to be us? Why is it that a robot, even one that can find its way around the room and beep and blink and play chess, is simply a lifeless collection of parts, whereas we humans swim in a sea of smells and sights and memories? What, in short, is consciousness?


If every object in the world is just a collection of atoms lumped together, how is it that some lumps just sit there but the three-pound lump that is our brain conjures up a world? How can mere stuff do that? In the words of the poet and essayist Diane Ackerman, “How do you begin with hydrogen and end up with prom dresses, jealousy, chamber music?”


Today the deepest thinkers in the world can only stammer in response. One day, the answer may be so obvious that nobody will understand how there could ever have been any confusion. In the future, nine-year-olds may read books called Where Ideas Come From.


In centuries past, the riddle of life seemed every bit as intractable as the riddle of consciousness does today. We understand perfectly well that brain gives rise to mind; the problem is that we cannot sort out just what that means. The scientists who made the modern world understood that certain bits of matter were alive and others weren’t; the problem was that they couldn’t sort out how that could be.


We cannot grasp how the brain, a lump of meat locked inside a dark, bone-framed cave, can create a light-soaked world. They could not grasp how a few inert odds and ends could take the shape of a leaping tiger with daggers for teeth. To try to make headway by focusing on what seemed a narrower question, Where do babies come from?, turned out in fact to make matters even harder. Tackling the riddle of life was challenge enough; explaining new life was harder still. Within a woman’s womb a microscopic bit of tissue grows into a baby. But how did it get there? It couldn’t appear out of nothing. Where did it come from in the first place, and then how did it grow?


MOST CONFUSING OF ALL, TO THE MALE SCIENTISTS CONTEMPLATING these riddles, was sorting out the woman’s role in this story. Plainly she carried the baby and delivered it, but what did she contribute to the making of it? The male produced semen. What did the woman do? In the twentieth century Freud would famously ask, “What does woman want?” In the seventeenth century the question was, “What are women for?”


The simplest answer, a favorite of male thinkers since ancient times, was that woman was the field where a man planted his seed. That view was always presented as if it were the merest common sense. Aeschylus had spelled it out four centuries before Christ.




The woman you call the mother of the child


Is not the parent, just a nurse to the seed,


the new-sown seed that grow and swells inside her.


The man is the source of life—the one who mounts.


She, like a stranger for a stranger, keeps


the shoot alive unless god hurts the roots.





In England twenty centuries later, many still clung to the same view. The king’s royal physician put it briskly, in a book on anatomy published in 1618: “The woman hath a womb ordained by nature as a field or seed-plot to receive and cherish the seed.” But confront those learned authorities with everyday observations, and their certainty vanished. If the mother is merely a field where the infant grows, why do children so often look like their mother? That hit close to home. Maybe women did shape their babies in some way? On the one hand, that seemed unlikely, given women’s second-class status. On the other, it seemed indisputable, for how else to explain family resemblances. What was going on?


FROM A DISTANCE, SEX LOOKS SIMPLE ENOUGH, A BIT OF HUFFING and puffing and some rudimentary choreography. But the key scenes in the drama—conception and then development over the course of nine months—take place deep inside the body, hidden from view. Nature, lamented William Harvey, concealed these biological secrets “in obscurity and deep night.”


And even if you could see, you could not expect much from a search where you were not certain what you were looking for. No one knew, for instance, if women had eggs. Scientists split into feuding camps—one insisted that women, like birds, produced eggs; their rivals shouted that women, like men, produced a sort of semen.


Opinions abounded, but facts were rare and elusive. Egg and sperm, we now know, were not merely hidden but tiny. The human egg, though it is the largest cell in the body, is only the size of the period at the end of this sentence. Sperm cells are the smallest in the body, far too little to see with the naked eye. (An egg outweighs the sperm cell that fertilizes it by a million to one, the difference between a Thanksgiving turkey and a housefly.) The mystery of human development was never going to be as simple to investigate as the path of a falling rock.


Merely sorting out the basic facts of human anatomy was hard, grim work. To peer inside the living body was next to impossible.* Dead bodies were the only alternative but a poor fallback when your goal was understanding life. Dissections were carried out in the cold (to keep the corpse from decomposing) while the anatomist poked his knife into dark, wet crevices. Fascination and horror twined around one another. “You might be stopped by your disgust,” Leonardo da Vinci wrote, no matter how strong your curiosity, “and if that did not hinder you, then perhaps by the fear of spending the night hours in the company of those dead bodies, quartered and flayed and terrifying to behold.”


High as the practical hurdles were, others stood higher still. All questions that had to do with birth and babies were charged and not simply because they had to do with that most fraught of all subjects, sex. In a God-drenched age like the 1600s, a venture into science was a dive into religion. Those were roiling waters. Everyone believed that God had fashioned the world and all its inhabitants, as the Bible detailed. God alone had the power to create life. How could one speak of the exalted work of creation and, in the same breath, of ordinary men and women clutching one another and gasping in the dark?


The whole scientific enterprise, with its talk of humans as sophisticated machines, was dangerous in two different ways at once. First, it threatened to push God to one side. That was blasphemy, and no more hideous charge could have been imagined. Second, and almost as bad, the scientific way of thinking seemed to drain purpose and meaning from the world. An assemblage of lifeless parts was not responsible for its actions. If humans were machines, a husband might strangle his wife and bear no more blame than a runaway carriage that plowed into a crowd.


In a different age, those contrasting approaches to the world would have pitted scientists against religious believers. That conflict would have been clear-cut. But in this case the scientists and the believers were the same people. The battle lines ran not between opposing factions but through the minds of individual men. Brilliant, ambitious, confused, conflicted, these reluctant revolutionaries sought desperately to find a way to fit their new discoveries with their old beliefs.


When it came to sex, they found themselves more confused than ever. They could not imagine, first of all, why God had devised so bizarre a system for preserving the human species. What could be less dignified? “Who would have solicited and embraced such a filthy thing as sexual intercourse?” demanded France’s royal physician, in 1600. “With what countenance would man, that divine animal full of reason and wisdom, have handled the obscene parts of women, befouled with such great quantities of muck and accordingly relegated to the lowest part of the body, the body’s bilge as it were?”


And, the learned physician went on, women didn’t fare so well out of this sex business, either. “What woman would have rushed into a man’s embrace unless her genital parts had been endowed with an itch for pleasure past belief? The nine months of gestation are laborious; the delivery of the fetus is beset with dreadfully excruciating pains and often fatal; the rearing of the delivered fetus is full of anxiety.”*


In the end, though, it was God who had ordained this odd system, just as he had created the sky and the seas. No doubt he had his reasons.


THE GREAT INVESTIGATION STARTED WITH A FEW FACTS THAT EVERYONE could agree on, but these were isolated landmarks in a vast and empty landscape. Nearly every culture had figured out early on that it takes two to tango. Of the two partners, males presented fewer mysteries than females because they kept their working parts on the outside, on conspicuous display, in the mode of the Pompidou Center.


The role of the penis seemed plain enough, though just how it managed its furlings and unfurlings was not resolved. Biologists and physicians all agreed that the testicles had something to do with sex and babies, too, but it was by no means clear what they did. (Aristotle contended that they were merely oddly packaged counterweights, akin to those that women hung from the threads in their looms to keep them from tangling. In the case of males, Aristotle explained, the weights served to keep the seminal vessels unsnarled.)


Semen, as the only impossible-to-miss product of sex, was plainly a crucial part of the puzzle, but it remained utterly mysterious. The standard notion among scientists (virtually all of them male, in these early days) was that semen was a magical, almost divine concoction. Precisely what form that magic took was in dispute: Did semen exert its influence without physical contact, as sunlight nurtured plants, or did it serve as the key ingredient in a divinely ordained recipe, as a kind of baby batter?


Women’s anatomy was poorly understood. The structure of the vagina was known, and so was that of the uterus. After that, almost any question would have elicited confusion or dispute. What were the Fallopian tubes for? What about the ovaries, which did not even have a name of their own and were referred to as “female testicles”? What was menstruation? Beyond agreement across cultures and across millennia that it served as proof of women’s low status (menstrual blood soured wine, withered grass, and drove bees from their hives, according to Pliny, the acclaimed Roman author of Natural History), no one knew.


Heredity was an especially perplexing riddle, even in its most rudimentary aspects. No one could explain why horses gave birth to colts, or why dogs had puppies rather than kittens. Look closer, and the mystery only grew deeper. Embryos from different animals looked much like one another and not like much of anything. How did one tiny clump of tissue know to grow into a kitten and another, which looked nearly identical, into a calf? The facts were so familiar—“like gives rise to like” was an ancient observation—that scarcely anyone had ever pondered them. But once such questions were raised, they met only head-scratching and double talk.


Other questions, just as basic, met equal befuddlement. If babies somehow combined features of their two parents, as experience seemed to demonstrate, how was it that newborns were either boys or girls rather than a combination of the two? And if the two parents each contributed to forming their baby, why weren’t babies born as monsters with two heads and four arms and four legs?


THESE QUESTIONS WOULD HAVE PROVED DIFFICULT NO MATTER who took them on. But virtually without exception, the scientists wrestling with these mysteries were men. More than that, they were men who took for granted that women were their physical and mental inferiors. Not all of them would have gone as far as Aristotle, who described females as “mutilated males.” But the scientists’ goal was understanding how men and women, together, create babies. To start with the assumption that one of the two participants wasn’t up to much was to ask for trouble.


Take the vexed matter of eggs. They had always been associated with new life, presumably because everyone had seen tiny birds peck out of their shells. Countless cultures told creation myths about how the first humans had emerged from an egg. Ancient Indians and Chinese and Tibetans and Celts believed that all of heaven and earth, and not merely human beings, had come from a cosmic egg.


In the seventeenth century, scientists found still another reason to look with special favor on eggs and ovals of all sorts. God the mathematician, they declared, had favored the circle above all other shapes, because it was geometrically perfect. (William Harvey’s confidence in his picture of the blood circulating through the body rested in part on this faith in God’s fondness for circles.)


In the heavens, God had proclaimed his devotion to circles in a kind of cosmic calligraphy. The simplest and most elegant shape, the embodiment of eternity, a curve without beginning or end—no wonder that the greatest of all geometers had made the Earth and the other planets round, and had sent them spinning around the round sun in immense and sweeping ovals.*


So it seemed a good bet that eggs would come into the story of life in a central way. Though no one had ever seen a human egg, many early scientists felt sure they would find one someday. But one strange contradiction bewildered them. Eggs were special; women were not. “What was God trying to achieve through this mixed message?” in the words of the historian Clara Pinto-Correia. “Why would he encase us inside the shape of perfection only to lock that shape within imperfect bodies?”


With so many questions unanswered, all was murk and confusion. “In brief,” wrote a French historian of science in a magisterial overview of the early days of biology, “nothing was certain and nothing was uncontroversial, except what was blindingly apparent.”


For men of vaunting intellect and ambition, this was maddening. Intent on solving a mystery for the ages, they found themselves in the position of detectives stymied by a killer who mocked their stumbling efforts with taunting notes and brazen challenges. They stood, staring, in front of a wall filled with drawings of suspects and crime-scene photos. Arrows zigged back and forth. Scrawled labels—SUSPECT? BYSTANDER?—marked several images. Here and there an old label had been scratched out and a new, hopeful guess put in its place.


The detectives stepped back and scanned the puzzle pieces yet again, in hope that they had missed a crucial connection. Somewhere in this welter of evidence and guesses they must have overlooked a clue.















THREE



SWALLOWING STONES AND DRINKING DEW


AROUND THE WORLD, LONG BEFORE SCIENTISTS SET OUT TO explain sex and conception, healers and shamans and ordinary people had come up with their own answers to these universal riddles. For a few minutes, let’s look not only at Europe in the Age of Science but also at other lands and other eras.


With many of history’s great riddles, China or India or another non-Western culture made huge breakthroughs that Europe only caught up with centuries and centuries later. That was the pattern in astronomy and mathematics and geography. It was not the story of sex and conception.


When it came to babies, the focus nearly everywhere was on such practical matters as trying to devise potions that led to pregnancy or prevented it.* More theoretical questions—Where does the baby come from, exactly?—had no such urgency. Just as people around the world built homes and lofty palaces long before anyone had devised a theory of gravity, so people courted one another and made love without feeling any need for a full-fledged theory of conception.


The most pressing question was why some sexual encounters led to pregnancy and others did not. At some point or other, nearly everything was pinpointed as the vital factor behind conception: sunlight, moonlight, rainbows, thunder, lightning, rain, a cobra’s hiss, the aroma of cooked dragon’s heart.


Countless stories revolved around eating particular foods or, sometimes, choking down things that weren’t food at all. In both China and Italy, eating flowers led to pregnancy. (Italians favored roses; a red rose brought a boy, a white rose a girl.) In China swallowing a stone or a pearl or drinking dew brought babies; in Ireland, drinking saint’s tears; in India, accidentally ingesting crane’s dung.


Contraceptive techniques showed similar inventiveness. In ancient Rome, one preparation—this one was wrapped up in a bit of deer hide and tied to the body, not swallowed—was made from worms that lived in the head of a particular species of hairy spider. (The advice came from Pliny, whose wisdom was much esteemed. Even so, it does not sound like a recipe to entice the timid, especially since it appeared in a chapter of Pliny’s Natural History that dealt mainly with spider bites.)*


In Egypt, one recipe for contraceptives called for “feces of crocodile, smashed up with fermented dough.” The recipe, from 1850 BCE, explains that the concoction should be shaped into a pellet and used as a vaginal suppository. Arabic medical texts never mentioned crocodiles but did often recommend contraceptive suppositories made from elephant dung.


For aphrodisiacs, too, no procedure was too difficult. One Egyptian papyrus now in the British Museum listed the ingredients of a potion sure to win a woman’s love: “Take dandruff from the scalp of a dead man, who was murdered,” the instructions begin. “Add the blood of a tick from a black dog, a drop of blood from the ring finger of your left hand, and your semen.”


MILLENNIA BEFORE THE EGYPTIANS, OUR EARLIEST FOREBEARS would have made their own guesses at the sex and babies mystery. Expert observers of the natural world, they would have known the subtlest properties of their surroundings: which plants were good to eat, which reeds made the best baskets, which vines could be spliced into rope.


Many of nature’s features would not have been subtle at all. The sun traveled dependably across the sky; the moon changed from fingernail sliver to gleaming disc; gray skies poured down rain; the night echoed with howls and roars. Among these boldfaced scenes, one stood out. Some young women watched their bellies swell and then, months later, pushed a tiny, flailing newcomer into the world. This was bizarre and paradoxical: How could an event be both common and miraculous?


Sorting out how such a thing could be and what it had to do with sex (if there was any connection at all) presumably took a long while. Certainly there were clues. We know that no culture can have failed to discover intercourse. The temptation is to picture happy, dazed couples bursting out of the bushes, exuberantly high-fiving, as if they had managed the prehistoric equivalent of putting together a table from IKEA instructions. Someday, it seems, we will unearth an Inventors Hall of Fame. There homage will be paid to the benefactors of the human race who discovered sex and fire and storytelling.


But that cannot be right. Humans would always have known about sex, as part of their genetic legacy. Just as babies take their first steps without advice from their parents (“now shift your weight to your forward foot”), humans would have taken to lovemaking as naturally as to laughing or talking. They would have started tallying up clues to the baby riddle early on. Women who did not have sex with men did not have babies, first of all. And the place where the penis entered the mother’s body, months ago, was the very place where babies came out, today! That was circumstantial evidence, not proof, but it would have made a person think.


So would the mating behavior of animals. But the connection with humans would not have been self-evident, since many animals mate only at a specific season of the year, with pregnancy and then the birth of the new generation following in lockstep. With humans, the pattern of cause-and-effect would have been harder to spot since sex (and therefore birth) can occur at any time whatever.


Infertility muddied the picture. Even the great many cultures that took for granted that sex played a key role in baby making found themselves thinking that sex could not be the whole story. Perhaps the childless had offended the gods, or eaten the wrong foods, or gone to bed at the wrong time or in the wrong place or in the wrong frame of mind.


NO COUNTRY HAD A MONOPOLY ON MISGUIDED SEXUAL THEORIES, but the path of misinformation is easiest to trace in Europe. Books offering sexual advice were among the earliest printed offerings, and they flew off the shelves. Perhaps the most popular of all was Aristotle’s Masterpiece, first published in 1684.


Just as the Holy Roman Empire was, according to Voltaire, neither holy nor Roman nor an empire, so Aristotle’s Masterpiece was neither by Aristotle nor a masterpiece. But it offered advice to those who were “fond of nocturnal Embraces,” and readers grabbed it up. New editions appeared as late as the 1930s. (In Ulysses, James Joyce describes Leopold Bloom flipping through its pages.)


The Masterpiece tended to the vague (couples should “survey the lovely beauties of each other”) and the mistaken (the man “ought to take care not to withdraw too precipitately from the field of love lest he should, by so doing, let the cold into the womb, which might be of dangerous consequence”). When the text was not coy, it was lurid. Woodcuts showed such “monsters” as a boy covered with fur and twins joined at the shoulder, and the book warned that these were the penalties paid “by the undue coition of a man and his wife, when her monthly flowings are upon her; which being a thing against nature, no wonder that it should produce an unnatural issue.”
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FIGURE 3.1. This hugely popular sex manual, Aristotle’s Masterpiece, appeared in hundreds of editions over the course of 150 years. The cover shows a red-clad scholar, supposedly Aristotle, and a half-naked woman meant to entice the reader.








Certainly until the 1700s, that tone of authoritative ignorance was the hallmark of all theorizing on sex and pregnancy. In England and continental Europe, for instance, the question of just what was natural and what was not provoked endless debate. Folk wisdom taught that woman-on-top was a sure way to avoid pregnancy. (A popular poem chastised “Subtle Lechers! Knowing that / They cannot so be got with Brat.”) The medical community could not agree on whether this form of lovemaking was a valid anti-pregnancy strategy, or even if it was ethical. One well-regarded French physician warned that any children conceived in this way would likely be “Dwarfs, Cripples, Hunch-backed, Squint eyed, and stupid Blockheads, and by their Imperfections would fully evidence the irregular Life of their Parents.”


Theologians weighed in, generally on the side of those who were outraged at the depravity all around them. Here truly was an example of women who did not know their place. “When the woman is on top, she acts [rather than ‘accepts’],” one scholar scolded. “Who cannot see how horrified nature is by this aberration?” Another religious writer explained that “the cause of the Flood was that the women, overcome with madness, had misused the men, the latter being underneath and the women on top.”


ELSEWHERE IN THE WORLD, AND INTO MODERN TIMES, A HANDFUL of cultures seem never to have bought into the idea that babies come from sex, at all. The most famous holdouts were the people of the Trobriand Islands (which are today part of Papua New Guinea). In the early decades of the twentieth century, according to one of the renowned figures in the history of anthropology, the Trobrianders remained “entirely ignorant” of the connection.


The Trobriand explanation of where babies come from, Bronislaw Malinowski learned, was complex. When men and women die, their soul or spirit, the baloma, travels to an island called Tuma, about ten miles northwest of the Trobrianders’ home islands. (This was a real place, inhabited by living people as well as spirits.) On Tuma the spirits settle down with the balomas of their relatives and go on with their afterlife. They eat, sleep, age, fall in love. Eventually they grow old. Then the baloma goes down to the beach, wriggles out of its ancient skin, and transforms into a tiny embryo. These embryos, which the Trobrianders call “spirit children,” are the key. At some point a young woman bathing in the sea will feel something touch her. “A fish has bitten me,” she may exclaim, but in truth she is now carrying a spirit child.


In keeping with this theory, the Trobrianders had no notion of paternity. (Their word for “father,” according to Malinowski, translated as “husband of my mother.”) Incredulous and perplexed, Malinowski asked the islanders endless questions. If he named an unmarried woman and asked who was the father of her baby, he met only puzzled stares and the repeated message, “It is a baloma who gave her this child.” In cases when a man returned from an absence of a year or two to find his wife pregnant, Malinowski learned, no one reacted with anger or dismay.


He changed tack, launching into a simile about planting a seed in the ground and watching it grow. “They were curious, indeed, and asked whether this was ‘the white man’s manner of doing it.’” It was emphatically not their way. Nor did they find anything compelling in Malinowski’s questions about semen. Yes, of course, there was such a thing, but it served the purposes of pleasure and lubrication. Both sexes produced fluid, and the Trobrianders used the same word for both semens.


Finally, though, Malinowski thought he had made a breakthrough. If a girl had not had sex, the Trobrianders explained, she would not have a baby. Happy at last, Malinowski rattled off more questions. His good cheer vanished. It turned out that sex did have something to do with babies, but only in a limited, mechanical sense. The reason virgins did not conceive was that their vaginas had not been “opened up.” The role of sex was to perform this widening, so that, at some future time when a woman bathed in the sea, a spirit child might enter her. The more sex, the more widening. Now that they had finally managed to convey this information to him, the Trobrianders went on, Malinowski could understand several important aspects of pregnancy. Now did he see why it was that virgins never got pregnant, and why women who rarely had sex rarely did, and why women who often had sex were nearly sure to find themselves pregnant?


Malinowski shifted ground. What about animals? Trobrianders raised pigs. Did pigs have their own balomas who brought little piglets? The islanders scoffed. The white man with the foolish questions truly was a simpleton. What did animals have to do with anything? To ask questions about how they reproduce would be to speculate on the afterlife of dogs and pigs, and that was a topic that no sensible person would bother with.


The Trobrianders had questions of their own for Malinowski. Sex was an incredibly common feature of life. How did Malinowski explain “that the very act which a woman performs almost as often as eating or drinking, will, once, twice, or three times in her life, cause her to become pregnant?”*


For a century, ever since Malinowski met the Trobrianders, anthropologists have fought over accounts like his. The jury is still out. Do these stories truly reflect what people in New Guinea and Australia and elsewhere believe? Could the locals have been pulling the legs of the earnest anthropologists with their notebooks and endless questions? Or were they professing “official” beliefs rather than their own views, as a halfhearted churchgoer in the west might declare that Jesus was born to a virgin? Or perhaps stories about young girls impregnated by fish bites offered a way for cuckolded husbands and unfaithful wives to save face?


IT MIGHT SEEM PLAUSIBLE THAT SOME CULTURES HAVE NOT caught onto the father’s role in baby making. When the baby arrives, after all, the mother is center stage, and the father may be long gone. More surprisingly, cultures separated by thousands of miles and thousands of years have independently reached the conclusion that mothers have no biological connection with their own children. Some of these cultures exist today.


This takes some fancy footwork. The customary strategy is to paint the mother as a glory hound. She delivered the baby, true, but she had nothing to do with creating it, which was the real achievement. That was the work of spirits, or gods, or the father. The mother was an incubator with delusions of grandeur.
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FIGURE 3.2. The Sun God creating the universe. The drawing, from about 1000 BCE, is a detail from a papyrus now in the British Museum.








In ancient Egypt, the creation of new life—indeed, the creation of the entire universe—was emphatically the province of males. Females played a subsidiary role or (in the case of the gods) no role at all. Creation myths told of male gods who, as one historian writes, “gave birth to their spouses, their children, other humans, animals, cities, sanctuaries, shrines, perpetual offerings, earth, and the planets themselves.”


One papyrus manuscript records the boasts of the Sun God, who first created himself out of nothing—we are not told how—and then took matters into his own capable hands, masturbating the universe into existence. “I created on my own every being… my fist became my spouse. I copulated with my hand.”


A second papyrus depicts a variant of the same legend, in which the Sun God again coaxes the universe into being, albeit in a slightly different manner (see Figure 3.2).


Again and again, cultures that had nothing in common came up with nearly identical answers to the riddles of sex and babies. Few cultures can have shared as little as the ancient Greeks and today’s African bushmen, for instance, but, as the anthropologist Lorna Marshall writes, “the !Kung believe that in conception the woman’s menstrual blood unites with the man’s semen to form the embryo.” This was precisely Aristotle’s view. (He reasoned that menstrual blood must serve some important function, noted that pregnant women do not menstruate, and leapt to the wrong conclusion.)


With yet another riddle—What happens in the embryo’s very earliest days?—we find remarkably similar accounts in the Book of Job and in Aristotle. “Didst thou not pour me out like milk and curdle me like cheese, clothe me with skin and flesh and knit me together with bones and sinews?” asked Job. A century or more later, the same cheese making, curdling imagery turned up in Aristotle. When semen and menstrual blood meet, he wrote in On Generation, the semen “acts in the same way as rennet acts upon milk.”


People as different as the modern-day Basques of Spain and the Bantu of southern Africa, or the ancient Hindus and Hebrews, all hit on virtually the same explanation of how the red and the white parts of the body come to be. “The father provides the white seed, from which are formed bones and nerves, the nails, brain, and the white of the eyes,” the Talmud declares. “The mother provides the red-seed, from which are formed the skin and the flesh, the hair, and the black of the eyes.” Indian medical writings asserted the same equation—man = white, woman = red—in almost the same words.


Perhaps the most widespread of these shared beliefs was that the man’s role in sex was to plant a seed and the woman’s role was to nurture it. Seed-and-field imagery dates to ancient times. The Bible is dotted with examples. In Genesis, God commands Abraham to sacrifice his son. When Abraham takes a knife to Isaac’s throat, God calls him off and rewards him for his obedience. “I will multiply thy seed as the stars of the heaven, and as the sand which is upon the sea shore; and thy seed shall possess the gate of his enemies.”


The historian (and embryologist) Joseph Needham found similar accounts in ancient texts in Egypt and India, and in the Talmud. Needham also cited grim evidence of a different sort that points in the same direction. The belief that women are merely the field for the new generation but do not shape it, he wrote, fits with the widespread practice, in warfare, “of putting captured males to death and retaining the females as concubines. On such a theory, no fear would be entertained of corrupting the race with alien blood in this way.”


Everyday English vocabulary contains a less gory hint that the “seed” theory was widespread: the word “semen” comes from the Latin for “seed.” The picture of seeds and fields persists to this day. Anthropologists in Turkish villages in recent decades gathered many such accounts. “If you plant wheat, you get wheat,” one Turkish woman explained. “If you plant barley, you get barley. It is the seed which determines the kind of plant which will grow, while the field nourishes the plant but does not determine the kind. The man gives the seed, and the woman is like the field.”


In modern-day Egypt, as well, poor, urban women still downplayed their own role in conception. “Here in Egypt, we say that the woman is just a container,” one woman told the anthropologist Marcia Inhorn. “It is something from God, but she is only a container.” The most common view she encountered, Inhorn writes, is that “men bring life and women receive it.” (Even so, infertility is always the woman’s problem—unless the man cannot have sex at all—because his only task is to ejaculate. He throws; she fumbles.)


Common across many cultures, too, even today, is a belief that it takes many acts of sex to create a baby. “Many of my New Guinea friends feel obliged to have regular sex right up to the end of pregnancy,” writes the scientist Jared Diamond, “because they believe that repeated infusions of semen furnish the material to build the fetus’s body.”


A virtually identical theory is common on the other side of the world, among Indian tribes up and down the South American continent. Though they live thousands of miles from one another and do not interact, many of these far-flung tribes hold to the same little-by-little theory. In one anthropologist’s paraphrase, “the fetus is built up gradually, somewhat like a snowball.”


In the rain forest, evidently, you can be a little bit pregnant. In order for a pregnancy to “take,” the fetus must be regularly doused with fresh semen. So demanding is this task that Yanomami men talk about how they have grown thin from their baby-making labors.


Many South American tribes go a step further: not only is the developing baby built up from new batches of semen, but it is best if several different men make a contribution. All those men are considered the child’s father. Among the Bari people in Venezuela, for instance, “a good mother will make a point of having sex with several different men, especially when she is pregnant,” one historian writes, “so that her child will enjoy the qualities (and paternal care) not merely of the best hunter, but also of the best storyteller, the strongest warrior, and the most considerate lover.”


WHEN IT CAME TO SEX, NOT EVERYTHING WAS CONSENSUS. Traditional Jewish and Christian views differed sharply, for instance. Jewish doctrine was far from pro-female (the daily morning prayer of an Orthodox Jewish man includes the words “Blessed are you, Lord, our God, ruler of the universe, who has not created me a woman”), but sex was regarded as something for both partners to enjoy and cherish. Husbands had a duty to provide their wives not just with food and clothing but also with sex. The Talmud even spelled out a schedule: men of means should go to bed with their wives every day, laborers twice a week, camel-drivers once a month, sailors once every three months.


Christian doctrine took a different tack. Sex was suspect. Theologians wrote endlessly on sex and morality, poking their heads into the marital bedroom and occasionally even peeking beneath the sheets. “Shameful kissing and touching” could be condoned, they decreed, so long as the partners hoped to get pregnant and were not indulging for the sake of pleasure. Even within marriage, sex was regarded with suspicion, out of fear that it might divert the participants from spiritual thoughts. “Adulterous is also the man who loves his wife too ardently,” the church decreed.*


Religious dogma was important, because science and theology in the West were completely intertwined. Galileo had brought the Inquisition down on his head for suggesting that the earth moved around the sun. His trial showed that there were no exclusively scientific questions. What was true for astronomy held for biology, as well: every declaration about the world was also a statement about God, who had made the world.


In the 1600s and 1700s, virtually all the major scientists in Europe were devout Christians who shared a deep faith that their mission was to discover God’s reasons for designing the world as he had. Questions that seem ludicrous to us—Did Adam have a navel? Were the lions in the Garden of Eden vegetarians? If lust is a sin and there was no sin in Eden before the fall, how did Adam and Eve have sex?—struck them as crucial. Since the world was the work of God and the Bible the word of God, it fell to scientists to bring the same reverent scrutiny to both.


The deer in King Charles’s royal parks and the birds and beasts in Eden were equally valuable witnesses to the nature of God’s creation, and equally real. To dismiss such mysteries as Adam’s navel would be as scandalous as if modern scientists were to ignore glaring facts—the eruption of a supposedly dormant volcano or the discovery of fossilized bones from an unknown creature—because they did not know what to make of them.


So it was seen as vitally important to both science and Christianity that Saint Augustine had explained, for instance, what sex looked like in Eden. Just as our hands and feet move under our command, Augustine wrote, in Eden every organ was a “ready servant of the will.” Lust did not come into it. In the Garden, one modern historian explains, Adam commanded his penis to rise or fall as needed, “rather like a drawbridge.”


Sex in Eden was a sedate affair, performed with what Augustine called “tranquility of mind.” There was no question of disturbing the neighbors, even if there had been any neighbors to disturb. And in heaven there was no sex at all. Men and women would have their familiar bodies in heaven, theologians taught, but the women’s would have been repurposed. “The female parts, not suited to their old uses, will achieve a new beauty,” Augustine wrote, “and this will not arouse the lust of the beholder (for there will be no lust). Rather, it will inspire praises of the wisdom and goodness of God.”


Everyone in heaven would be thirty, according to Augustine, the age that marked the peak of bodily perfection. (For those who died younger, God would set the clock forward.) Theologians wrestled with countless similar riddles, endlessly pondering such questions as whether God would restore arms and legs lost in battle or devoured by sharks. The case of cannibalism provoked some of the thorniest debates. Whose body was whose? Augustine concluded that “the eaten flesh will be restored by God to the man in whom it first became human flesh. This flesh can be looked upon as a loan taken by the famished man and, like any other borrowed goods, must be returned to the one from whom it was taken.”


Those restored and heavenly bodies, though they would not engage in sex, would enjoy a variety of other pleasures. Singing God’s praise ranked near the top. “All our activity will consist in singing ‘Amen’ and ‘Alleluia,’” Augustine declared, and he assured his readers that their delight in this entertainment would last forever.* (This was a bold claim, Augustine acknowledged, since heavenly days “have no end in time.” Forever meant forever.)


Other Christian sages focused on different heavenly entertainments, including the opportunity to watch sinners in torment. Heaven came with portholes on hell. “In order that the happiness of the saints may be more delightful to them and that they may render more copious thanks to God for it,” wrote Saint Thomas Aquinas, “they are allowed to see perfectly the sufferings of the damned.”


Schadenfreude has seldom risen to such heights. Isaac Watts, the seventeenth-century theologian who wrote “Joy to the World” and hundreds of other hymns, explored the theme in poetry: “What bliss will fill the ransomed souls / When they in glory dwell, / To see the sinner as he rolls, / In quenchless flames of hell.”


This was a long way from the Song of Songs: “Let him kiss me with the kisses of his mouth: for thy love is better than wine.”






OEBPS/images/Art_P27.jpg





OEBPS/images/Art_P31.jpg





OEBPS/images/Art_ptright.jpg





OEBPS/images/9780465094967.jpg
From Aristotle to da Vinci,
from Sharks Teeth to Frogs Pants,

the»L‘o‘ng and Strange Quest to

Discover Where Babies Come From

EDWARD DOLNICK

AUTHOR OF THE CLOCKWORK UNIVERSE





OEBPS/images/Art_ptleft.jpg





OEBPS/images/Art_tit.jpg
THE

SEKEDS
or LIKFEK

From Aristotle to da Vinci, from
Sharks’ Teeth to Frogs’ Pants, the
Long and Strange Quest to Discover
Where Babies Come From

Edward Dolnick

BASIC
BOOKS

NEw YOorK





