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PREFACE TO THE 2020 EDITION


From first publication, Sperm Wars triggered strong emotions, polarising readers, critics and scientists alike. The book described sexual strategy (an immediate provocateur for argument), pitting man against woman, gender fluid against gender frozen, the coy against the blatant, and even the devout against the debauched. But the book was also about evolution, generating further layers of conflict. Add to these elements that the storyline was unexpected. It was not a story of mind directing matter, as most people might expect and wish, but the opposite. It showed the body in control, the mating mind merely its servant. Yet lust was given minimal importance and love even less. Human sexuality is far too subtle and complex for these two simple notions to explain. More-powerful directors of the process are needed: genes and hormones, honed over millennia by evolution. Sex is shown as a contest, but not simply between a woman and a man or between men. More basic than this, it is a contest between reproductive tracts and genitals. On one hand there is the woman’s cervix with its cunningly designed mucus plug and its legions of destructive white blood cells. On the other is each man’s testes and penis and the armies of sperm that they produce and eject. For many readers, all of human sexuality suddenly made sense; for others, the book was an assault on all that they thought they’d known before.


The format of the book broke the mould of earlier popular science books on sex, too. Sperm Wars is structured as a series of fictional stories describing in intimate detail people acting out their sexual lives, the scenes varying from the everyday to the exotic. Each scene is followed by a scientific analysis of why the people are behaving as shown. This format elicited a whole gamut of critical comment ranging from lavish praise, through clever put-downs to outright disgust. Whereas some saw nothing beyond pornography, the much respected and late lamented critic Humphrey Carpenter saw fit to write in the ‘Bookshop Pick of the Year’ list for the Sunday Times that ‘the best fiction I’ve read this year is the imaginary sex scenes in Robin Baker’s Sperm Wars.… The most entertaining science book of the year.’


Last but not least, Sperm Wars divided scientists, even the evolutionary biologists on whose principles it was based. The book came out in 1996 as a popular version of the fully referenced academic book Human Sperm Competition, which I had published a year previously with my colleague Mark Bellis. Ten years earlier, when we had first met, there was no such thing as the study of sperm competition in humans, though it had been discussed. We conceived the field, worked out how to do the various studies needed and, over the course of a decade, obtained all the data on which both the academic book and Sperm Wars were based. As we published the results in a series of peer-reviewed papers in academic journals and presented them at conferences around the world, we both enjoyed and endured the whole gamut of responses, from applause, through incredulity to open hostility. It was an exciting time and became even more so as other workers became inspired to carry out their own investigations attempting variously to repeat, confirm or reject our ideas and findings.


At the end of this 2020 edition is an afterword that gives a brief summary of some of the scientific debates and claims that Human Sperm Competition and Sperm Wars inspired. In between this preface and that afterword, though, the text of Sperm Wars is presented just as it was in the original edition. Despite all the excitement, argument, anger and experiment that has filled the past quarter of a century, there has been no need to change even a single word. All the science has so far stood the test of time. All research and conclusions others have drawn in the intervening years have either proved our hypotheses to be correct or not yet shown them to be incorrect. The vision given in this book is now widely recognised as the leading paradigm in the science of human sexual behaviour. Sperm Wars is as relevant to the modern generation as it was to the last.


Robin Baker


Spain, 2020














PREFACE


Sex and reproduction occupy a major part of people’s time—not so much the doing, more the thinking and talking. Despite all of this attention, most people find their own sexual activities, responses and emotions the most baffling of all aspects of their lives. Consider the following.


Why, in the midst of a perfectly happy and satisfying relationship, do we sometimes get an incredibly strong urge to be unfaithful? Why do men inseminate enough sperm at each intercourse to fertilise the entire population of the United States—twice over? And why, then, do half of them dribble back down the woman’s leg? Why should we feel like sex so often when most of the time we don’t want children? Why, when we least want children, do our bodies apparently let us down and produce them? Why, when we do want children, do our bodies apparently let us down and not produce them? Why is it so difficult to know the best time to have sex in order to conceive—or not to conceive? Why is the penis the shape it is and why do we thrust during intercourse? Why do we get such strong urges to masturbate, and why do some of us have orgasms while asleep at night? Why is the female orgasm so unpredictable and so difficult to induce? Why are some people more interested in sex with members of their own sex?


These are just some of the questions to which most people, if they are honest, have no sensible or at least consistent answer. None the less, riding on the wave of a revolution in sexual understanding which began in the 1970s but which did not really gather momentum until the 1990s, these are questions which this book sets out to answer.


So far, this revolution in the interpretation of sexual behaviour has been the sole prerogative of academics—evolutionary biologists, to be precise. In this book, my aim is to bring the new interpretation for the first time within the reach of a much wider audience.


The potential exists to revolutionise the way we all think about sex. My ambition is to help the revolution on its way. The main message from this revolution is that our sexual behaviour has been programmed and shaped by evolutionary forces which acted on our ancestors—and which still act on us, even today. The main thrust of these forces was directed at our bodies, not our consciousness. Our bodies simply use our brains to manipulate us into behaving in a way dictated by our programming.


The central force that directed this programming was the risk of sperm warfare. Whenever a woman’s body contains sperm from two (or more) different men at the same time, the sperm from those men compete for the ‘prize’ of fertilising her egg. The way in which these sperm compete is akin to warfare. Very few (less than 1 per cent) of the sperm in a human ejaculate are the elite, fertile ‘egg-getters’. The remainder are infertile ‘kamikaze’ sperm whose function has nothing to do with fertilisation as such but everything to do with preventing sperm from another man fertilising the egg.


Sperm warfare is a story in itself, but it also has wide-ranging consequences at all levels of human sexual behaviour. In part consciously, but much more importantly subconsciously, all of our sexual attitudes, emotions, responses and behaviour revolve around sperm warfare, and all human sexual behaviour can be reinterpreted from this new perspective. Thus, most male behaviour is an attempt either to prevent a woman from exposing his sperm to warfare or, if he fails in this, to give his sperm the best chance of winning that warfare. Most female behaviour is an attempt either to outmanoeuvre her partner and other males or to influence which male’s sperm have the best chance of succeeding in any war that she promotes.


For each one of us, there was a critical moment, some time in the past, when one of our father’s sperm entered one of our mother’s eggs and we were conceived. That event unleashed a complex set of instructions for development. Those instructions were inherited half from our father and half from our mother and eventually produced the person we are today. If our father and mother hadn’t had sex when they did, with whom they did, having prepared for it as they did, we would never have existed.


Behind every conception lies a story. But the details of these stories are rarely known. How many of us know, for example, whether our mother climaxed at our conception and, if so, whether she did so before, after or at the same time as our father? Did either our father or mother masturbate in the days or hours preceding our conception? Was either of them bisexual or was either of them being unfaithful to their partner at the time? When we were conceived, did our mother contain sperm from only one man or did she contain sperm from two or even more? Is the man we call our father actually the man who produced the sperm which fertilised the egg from which we developed?


These things will have made a difference to our personal origins, and an understanding of the precise ways in which they did is one of the most interesting outcomes of the new revolution.


Most people, of course, are conceived during an act of routine sex between a man and a woman who are living together in some form of long-term relationship. This is true now and has probably been true for at least the last three or four million years. Such conceptions might seem humdrum, but even routine sex has its surprises, as I hope this book will illustrate. And for those one in five or so people who are not the product of routine sex, there is an even more interesting story behind their conception. Many such stories are told in this book.


In 1995, Dr Mark Bellis and I published a book called Human Sperm Competition: Copulation, Masturbation and Infidelity. In that book, published by Chapman & Hall, we presented the results of recent biological research, much of it our own, about the repercussions for human sexuality of the risk of sperm warfare. We argued that almost every aspect of human sexuality, including much of the familiar and humdrum, owed its characteristics to the occurrence, or at least the risk, of sperm warfare. If you wish to read a scientific justification for the ideas and claims made in this book, then read Human Sperm Competition. Of necessity, that book is full of jargon, data, graphs and tables, which inevitably distance it from most people’s experience. Nevertheless, it contains an interpretation and explanation for all the sexual behaviour that is very much within most people’s experience—behaviour that often seems irrational and inexplicable. The research shows, though, that sexual behaviour, in all its mundane, embarrassing, pleasurable, risky, criminal, amoral and exotic forms, does obey fundamental rules.


In order to illustrate these rules and to bring the behaviour to life, I have written this book as a series of fictional scenes. Every scene involves some form of sexual conflict—between males, females or, most often, between males and females. Many scenes also involve one or another facet of the sperm warfare which I argue throughout the book is the underlying element in all sexual behaviour. Each piece of fiction is followed by an interpretation of the behaviour just witnessed, from the viewpoint of an evolutionary biologist.


The fictional scenes show people acting out those sexual strategies that have been the main targets for investigation and interpretation in recent years. While I have drawn evidence about how people behave from a wide range of scientific surveys and experimental studies in which, in total, many thousands of people around the world have taken part, the stories themselves, naturally enough, are contrived. Their aim is, after all, to show people experiencing particular costs and benefits of their sexual behaviour so as to neatly illustrate the subsequent evidence and interpretation. My challenge was to create characters and scenarios that offered a reasonably entertaining and plausible piece of fiction, while at the same time reflecting that evidence.


In writing these stories, I have drawn on less global information than do the studies and experiments themselves—and although some stories originate in news reports in the media, most derive from events in my own life and the lives of close friends and family. All of the scenes have been inspired by actual events. Even so, my friends should not waste their time trying to guess identities, nor should the reader waste his or her time trying to identify particular news stories. Every character is an amalgam, and every story a mosaic of several different events. Moreover, every character described could be of any race (and almost any nationality), and every scene could be set in almost any country.


Not every event in every scene is interpreted on the spot, but every element of behaviour mentioned is interpreted in its own right somewhere in the book. For example, I have dedicated two scenes to masturbation, one to male (Scene 12) and one to female (Scene 22). After each of these scenes, I discuss the function of masturbation. Elsewhere, scenes of sexual behaviour often involve characters masturbating or having masturbated, without my interpreting their behaviour then and there. But once the functions of masturbation have been gleaned from their dedicated scenes, the involvement of masturbation in other scenes should be clear.


In writing my interpretations, I have tried not to lapse into the academic style that is my natural bent. I have tried to avoid too much mention of numbers and, where a particular explanation is complex, I have tried to give a brief and entertaining version even if it means sacrificing academic precision. I have also avoided using the words ‘probably’ and ‘possibly’ on many occasions when, strictly speaking, they were needed. Any reader with a scientific background who becomes frustrated by the lack of academic rigour in my text should seek the information and explanation they require in the treatise I wrote with Mark Bellis.


Not all of my fellow academics will agree with my interpretation or even with the details of what is going on between men and women, between sperm and the female tract, between sperm and the egg, or between sperm themselves. There are people, eminent in their fields, who will consider this whole book to be a fiction, interpretations as well as scenes. So be it. The point is that I have opted to tell a story, a story based on a genuine academic interpretation of recent research. Apart from this self-imposed starting point, my primary consideration thereafter is that the story should be consistent and interesting. I have not even begun to present all sides of other people’s views. To have done so would have made the book confusing, overlong, even dull. Other people’s interpretations are discussed and appraised at great length in Human Sperm Competition, in which Mark Bellis and I say precisely why we think the story I present here is the best currently available. Having argued the case there, I feel free here to tell the story as simply and as entertainingly as I can manage.


One of the problems I encountered in writing this book is that much of the behaviour I am attempting to interpret requires a totally explicit picture of what happens. Many of the scenes and details I describe could, in another context, be considered pornographic. I have tried not to be gratuitously explicit and hope that, for every scene or detail a reader might find embarrassing or titillating, the explanations that follow will provide adequate justification.


I have a further problem. A large part of the behaviour I describe and interpret is to many people at best amoral and at worst criminal. In my view it is most important that I do not strike any moral stances. As an evolutionary biologist, my aim is to interpret human behaviour without prejudice or criticism. The danger is that many people will interpret my lack of criticism of certain forms of behaviour as meaning that I condone or encourage that behaviour. However, as I explain in Scene 33 in relation to rape, the first step in dealing with antisocial behaviour is to understand it—and that and nothing else is the aim of all my interpretations.


This book could never have been written had it not been for my scientific collaboration with Mark Bellis. I owe him a great debt. For seven years, from 1987 until 1994, we discussed, investigated and argued about every aspect of human sexuality. We did not agree on everything, but to a surprising extent one of us eventually became persuaded by the other’s arguments—sufficiently persuaded, that is, to collaborate in writing the academic book that is the scientific foundation for this one. Although Mark will not agree with all of the ideas I present here, some of which have emerged since he left Manchester University to start his important work on the epidemiology of AIDS and other sexually transmitted diseases, most of the ideas presented here are as much his as mine. He should not be held responsible, however, for the way any of these ideas are presented. Naturally, he is also totally free of blame for my fictional representations.


I am also grateful to Fourth Estate, particularly Michael Mason and Christopher Potter, for showing what I consider to be great courage in publishing this book—not because of the subject matter but for their confidence that I could actually deliver a saleable product. Before they offered their support, I had no grounds for thinking I could write a book such as this, previously having written only academic texts. I hope the end result has justified their initial confidence.


By far my biggest thanks must go to my partner, Elizabeth Oram, who has encouraged and helped me at every step of the way. She did so despite considerable physical discomfort—the conception, gestation and delivery of this book coinciding with the conception, gestation and delivery of our second child. The book was conceived over breakfast one Saturday in October, three months to the day after the conception of our child. Without her immediate encouragement, I would never have dared to begin this project.


As Liz and the book grew, she applied her considerable writing and editorial skills to prevent me from making many of the mistakes that would have exposed me as the novice I am in the popular genre. First, she saved me from my urge to be even more graphic in my description of sexual scenes than I have. If the final results are interesting and explicit—but still tasteful—they owe much to her restraint and advice. Secondly, she saved me as much as she possibly could from being outlandishly pompous and didactic in writing the interpretations. If the book still contains elements of pornography or pomposity, the fault lies not with her advice but with my stubbornness and reluctance to kill words that I conceived with such difficulty.


Finally, as the race to deliver the manuscript before Liz delivered our baby gathered momentum, she did everything she could to make sure I didn’t sacrifice quality for speed. In order to free time for me to finish the manuscript she allowed me to shirk many of my paternal and household responsibilities. Not once was I made to feel guilty. Moreover, she read and reread successive drafts of each scene and interpretation whenever I asked, even late at night. Throughout all the pressure, when I could so easily have decided that this or that sloppy paragraph ‘would do’, she never once allowed her editorial standards to drop.


Her final effort was superhuman! When I failed to complete the manuscript by the expected delivery date of our baby, she hung on and refused to give birth for a further ten days. Thanks to the time she freed for me, I managed to deliver the manuscript to Fourth Estate just before our first daughter, Amelia, was born.














INTRODUCTION TO THE 2006 EDITION


The first twenty-six years of my working life were spent as a university scientist, giving lectures, carrying out research, and writing a series of academic books on a variety of subjects. As for most academics in my position, a successful publication was one that sold—not really to people—but to a reasonable proportion of university libraries in the English-speaking world. There they would sit, gathering dust, waiting for somebody to need to consult this or that piece of information or viewpoint. Such books aren’t usually read as such. They are picked at—often nitpicked at—by other academics, from professors to students, as often as not looking for flaws rather than facts. Then, ten years ago now and a trifle disgruntled at having so much effort reach so few people, I turned my hand to writing popular science. The hope was that the words might actually be read outside of ivory towers—and maybe even by people who spoke languages other than English. To my great pleasure, both hopes were realised and never again could I contemplate reverting to writing for academia.


Sperm Wars had a subject matter—sex, fertility and reproduction—of interest to all and was meant to both entertain and inform; to help people think about their own and others’ actions; to give a new perspective on the sexual behavior and urges that everybody experiences at some time in their lives. Not only those urges that all societies consider normal and acceptable but also those that many don’t. What I never really contemplated while writing was that some people might find the book reassuring. Ironically, this seems to have been one of its most common roles.


I had expected mail: from incensed academics accusing me of prostituting my scientific research; from zealots condemning me for seeming to condone via objective explanation behaviours that are or are considered to be antisocial, illegal or even sinful; and from male and female chauvinists angry because I appear to justify what they see as the heinous actions of the opponent sex. None of this really happened. Academics preferred to vent their spleen in the introductions to their own books rather than confront me directly—and zealots and chauvinists by and large either appreciated what I was saying or saw no cause to react. Instead, my mailbox was, and still is, filled with letters from men and particularly women from all over the world thanking me for explaining why they had at some time or other behaved in what, until reading my book, they’d considered to be inexplicable ways. Most of these letters concerned infidelity or promiscuity; others were about masturbation or nocturnal climaxing. The response wasn’t what I’d anticipated but much appreciated none the less.


The letters came from all over the world because, thanks to the efforts of my energetic and accomplished agent, Laura Susijn, foreign publication rights to Sperm Wars were eventually sold to twenty-one different publishers, from Canada and Russia in the north to Australia in the south, from the United States in the west to mainland China and Japan in the east. Altogether, it has so far been published in a gratifying twenty different languages.


Such worldwide translation and publication has allowed a fascinating insight into the reaction of different nationalities to the open, nonjudgemental discussion of human sexual behavior found in the book’s pages. In the UK it quickly made the Sunday Times bestseller list, peaked at number 7, and stayed for a few weeks. There was a similarly enthusiastic response to the German, Polish and first Chinese translations. In contrast, the Danish and Swedish translations seemed to arouse much less excitement. Maybe frank and liberal-minded discussion of sex was nothing new in Scandinavia by 1996! The response in the United States, however, was quite different from anywhere else and took me completely by surprise.


The weeks after Sperm Wars was published in America I performed what seemed an endless state-to-state round of radio interviews. Those in California and New York followed the pattern to which I’d become accustomed in Europe—lively, open, inquisitive and only occasionally bawdy badinage about infidelity and other intimate details of people’s sex lives. Lulled into a state of false confidence, I moved on to other states—which I prefer not to name.


The first and most bizarre shock came from a radio station that enthusiastically offered a fifteen-minute conversation about Sperm Wars with its celebrity host—with the proviso that neither I nor he used the word ‘sperm,’ which was considered offensive. After that, although never quite so strange, station after station placed this or that limitation on what I could say. Describing the book’s content and message was more often than not well near impossible. Worst of all (for me) was the station that, I assumed to be well aware of the nature of the book, offered an hour-long interview. Five minutes in, the host gave an on-air plea of ‘help’ to the technicians around him. Two minutes later he pronounced that he just couldn’t handle the conversation and cut me off, replacing my interview with fifty minutes of canned music. The reason? It wasn’t because I’d sworn or been coarse, or that I’d talked about genitals or orgasms. It wasn’t even because I’d used the word ‘sperm’. It was because I had listed, soberly and earnestly, the reasons why a woman sometimes finds herself having sex with more than one man in the space of a few days, the behavior that generates the sperm wars that were the basis of my book.


Sperm Wars sold well enough in the United States first time round. However, whether due to the prudishness, embarrassment and reluctance to openly discuss sexual matters that I encountered on my radio tour in 1996 or not, it reached far fewer people than in parts of Europe and Asia. Certainly not as many as I and its original publishers had expected. So why relaunch it in America now, nearly ten years after its initial publication?


It isn’t because human reproduction is beginning to change. Until the end of the twentieth century, our basic sexual behavior had stayed more or less the same for thousands, maybe over a million, years. However, as I described in another book, Sex in the Future, the greater availability and reliability of reproductive technology will one day influence much of the behaviour detailed in Sperm Wars. DNA paternity testing, in particular, is beginning to reduce the chances of a man being tricked into unknowingly raising another man’s child and hence impacting on the costs and benefits of infidelity. For the moment, though, this impact is still minimal. Nor is this relaunch of Sperm Wars really because the book has been accredited ‘classic’ status as has been the case elsewhere in the world—in Britain, France, Poland, Czech Republic and China to name a few—where relaunches have already taken place or are in process. It isn’t even because for a time in the States the original became a collector’s item. Not long after the first version had disappeared from the nation’s bookstores, second-hand copies were being offered for sale on one of America’s biggest Internet bookshops for ninety dollars a copy, having originally retailed at around twenty dollars. Instead, the main reason is the feeling that the average American in 2006 is more ready, able, and maybe even eager, to tackle the sorts of questions and explanations with which this book deals than he or she was in 1996. Ready—and less easily embarrassed.


Over the last few years there has been both a runaway success of national chain stores specializing in sex and a never-ending spate of news, articles and features about Americans’ obsession with ‘sex toys’. The toys, themselves, aren’t really new. In principle they are still no more than aids to solitary male or female masturbation or to couples for making their sex life more varied. What is new, though, is the fact that these toys are selling by the zillions to a broad segment of the population—not just to the inhabitants of New York and San Francisco! The current batch of American under-thirties has even been branded ‘Generation Porn’. Sex is everywhere, from Web to television, and it would be encouraging to think that it reflects or at least precedes the development of the healthy, informed and nonjudgemental attitude that Sperm Wars is intended to promote.


There is, of course, still a way to go. Even the most optimistic American liberal would admit that the United States is still less relaxed over sexual matters than parts of Europe and Asia. So, too, would the less fortunate of its public figures. Many politicians, from ex-presidents down, might wish that their electorate were more similar to those in parts of Europe where having a lover, the more attractive and famous the better, is an almost mandatory part of a successful image. They might wish that ‘doing what comes naturally’—the subject matter of Sperm Wars—was better understood by the average American.


I wait with interest to see if the Sperm Wars message engages the current generation in the United States even more than it did the previous. In the meantime I thank John Oakes and Avalon Publishing Group both for their faith in my book and their faith in its potential American audience. I also thank them for helping me meet a personal yardstick, one that emanated from the professor who supervised my doctoral studies many years ago. A wise and deliciously eccentric man, Howard Hinton had a smattering of Mexican genes and a rich store of memorable maxims. Which of these he’d conceived himself and which he was simply passing on I was never quite sure, but two in particular have become relevant to my Sperm Wars experience.


His first maxim was that academic opponents never change their mind, so the only victory one can ever hope for is to outlive them. The second was that if anything one writes isn’t still being talked about ten years later then it wasn’t worth writing in the first place. Whether I shall outlive those few academics incensed by Sperm Wars is for the future to reveal—but the relaunch of the book in the United States ten years after it was first published is now a matter of record. Whether this edition has even more meaning to the American book-reading public the second time around remains to be seen, but I at least have the pleasure of knowing that my now-deceased mentor would have given it his irreverent blessing.


Robin Baker


August 2005
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THE GENERATION GAME


SCENE 1


Great Uncle Who?


The faces in the creased brown photograph stared impassively at the woman, their gazes spanning the hundred years between them. She loved this photograph and often asked to see it when she visited her grandmother. The faces belonged to three young children, all long dead, frozen in time by some ancient camera at a moment early in their lives. They were standing in a line, tallest and oldest on the left, shortest and youngest on the right. The two boys at either end were aged about ten and two, the pretty girl in the middle about five.


Whenever the young woman looked at these faces, she sensed a continuity with the past that she never experienced at any other time. The photograph showed her great-grandmother with her two brothers. But, with very little stretching of the imagination, it could be her looking out from the photograph, not her great-grandmother. The resemblance between them as children was uncanny. Her grandmother called it ‘the family face’, so many of their clan having the same bone structure and eyes.


The woman looked at the photograph a little longer, then asked her grandmother to tell her the story of their family ‘just one more time’. Before speaking, the old woman fumbled to the front of the album and took out a large sheet of paper. This family tree was her pride and joy and she loved showing it and the photographs to her many grandchildren.


The young woman concentrated hard as her grandmother spoke, determined this time to remember what was said. She knew that one of the boys in the photograph had not lived long enough to have children. Her great-grandmother, however, had not only survived but had also escaped the poverty of her family background. She had been a pretty child who had grown into a beautiful young woman, chased by all the young men in the village. One day, while working as a servant in a large household, she had fallen pregnant to the owner’s son. The baby was her grandmother, the teller of the story.


Instead of being disowned and sent away, her great-grandmother was welcomed into the family. Everything happened so quickly that, despite gossip, nobody ever knew for sure that the baby had been conceived illegitimately. The young couple then lived together in relative comfort for the rest of their lives and produced four more children. All were boys and, unusual for their generation, all had survived.


The grandmother then pointed to the oldest boy in the photograph, her uncle. He had not been as lucky as his sister. Failing to escape the poverty into which he had been born, he had worked hard all his life. Like his sister, he also had five children. Three had died as babies, and one of the survivors, a boy, had been killed in the war when only eighteen years old. The other survivor, a girl, was infertile and died alone, in her fifties, a few years after her partner. The youngest boy, the one with the bright eyes and smile, had died of measles about two years after the photograph was taken.


The young woman pored over the family tree with her grandmother. The tree had the shape of a pyramid: three names at the top, the three young children in the photograph, and about fifty at the bottom, the woman’s own generation. Then suddenly she noticed something that had never occurred to her before: every single one of the fifty people in her generation traced back to her great-grandmother, the pretty girl in the picture. Not one, of course, traced back to either of those two boys.


The young woman bent forward to look at the family tree more closely. She was looking for others who, like the two boys, had no living descendants and whose lines on the tree therefore ended in mid-air. The most conspicuous was one of her grandmother’s brothers, the great-uncle whose name she could never remember but who was reputed to have had a very strangely shaped nose. She spotted two more lines ending in mid-air before her stance became too uncomfortable. Unable to bend forward any longer, she straightened up and turned away from the paper and photographs. As she did so, the baby in her womb kicked. She winced, then smiled and held her stomach. At least her line wasn’t going to end in mid-air.








[image: image]











Our personal characteristics depend on our genes—chemical instructions as to how we should develop and function. These instructions are packaged in sperm and eggs and passed down our family tree, finally reaching us via our genetic parents. And we inherit more than our ‘family face’ via these genes: we also inherit many aspects of our physiology, psychology and behaviour, including much of our sexual behaviour.


This book’s task is to work out why we behave sexually as we do. Our approach is simple. We shall ask why it is that people with some sexual strategies (patterns of sexual behaviour) are more successful reproductively than people with others. Our measure of success will be the number of descendants people achieve—because this is what shapes future generations.


Families and populations become dominated by the descendants of their most successful ancestors. They also become dominated by those people’s characteristics. In the scene we just saw, the younger woman’s generation was dominated by her great-grandmother’s face, not by great-uncle who’s nose. For all she knew, her generation was also dominated by a ‘family sexuality’, passed on to so many people by the dynasty founders, her great-grandparents. Nobody will have inherited directly the sexuality of great-uncle who. Whatever his sexual strategy might have been, it was unsuccessful and he left no descendants to inherit that strategy.


It is irrelevant to our generation whether people in the past wanted many children and grandchildren or whether it just happened. The only factor to shape our characteristics is who in the past had children (and how many) and who did not. The great-grandmother and great-grandfather in Scene 1 were probably most dismayed when their sexual fun produced a child. But if it hadn’t, the younger woman and her fifty or so family contemporaries would not have lived. In effect, each generation plays a game in which its members compete to pass their genes on to the next generation. Each generation has its winners, like the pretty girl in the picture, and each has its losers, like her two brothers and great-uncle. We are the descendants of the winners, the people whose sexual strategy paid off.


The generation game has not ended. It will continue for as long as some people in a generation have more children than others. In our own generation, the game is as active and cruel as ever. It will still be the genes of those among us who produce the most descendants that will characterise future generations, not the genes of those who produce few or none.


Whether we know it or not, whether we want to or not, and whether we care or not, we are all programmed to try to win our generation’s game of reproduction—we are all programmed to pursue reproductive success. Our successful ancestors have saddled us inescapably with genetic instructions which tell us not only that we must compete, but also how to. Inevitably, some of us will have had more successful ancestors than others, so that even in our generation there will be some people who have inherited instructions for potentially better strategies. When our generation comes to work out its final score, some people will have done better than others. We are about to start investigating why it is that some people are more successful than others in life’s generation game.














2


ROUTINE SEX


SCENE 2


Normal Service


It is late on a Saturday night and a man and woman in their late twenties are getting ready for bed. As they drift around their rooms, attending to the minutiae of life, they are naked. For them, this is usual and of no sexual importance. They are no longer excited by simply being naked in each other’s presence. In fact, they now scarcely notice each other’s bodies. As it is Saturday night, they know they will have sex before they go to sleep. Yet, as they vacantly pursue their separate routines, there is no hint of foreplay, even when on occasion their paths cause their bodies to brush past each other.


It is a week since they had sex—last Saturday, in fact. Four years ago, when they first met, they had sex at least once a day (except during her menstrual periods, when neither of them was particularly keen). In those early days they would have ridiculed the possibility of intercourse only once in a whole week. Now, once a week had become more and more common, even though their usual routine was still to have sex twice a week. Until, that is, two months ago when they had given up using contraception.


Not that they were in any rush to have children. They hadn’t yet contemplated the earnest nightly conception campaigns that some of their thirty-something friends had delighted in describing to them. Rather, they preferred to leave it to fate (and so far fate had decreed ‘no conception’). They had both found mild sexual excitement in the possibility of conception and for a while their rate had returned to three or four times a week. This week, however, had been different. A couple of separate nights out and, if they were honest, an unexplained coolness between them had conspired against their ever quite getting round to sex. The usual warmth of their relationship had not fully returned until this Saturday morning as they drove on a pre-arranged visit to her sister. Even now, as they eventually got into bed, they could both still feel the legacy of the week’s coolness. It was with some tentativeness that the man made his first faltering contacts with his partner’s bare body. Once started, however, they quickly slipped into their usual routine.


He begins by gently kissing her face and stroking her breasts. Then they kiss deeply. He strokes her legs to her knees. After a while, he moves down and sucks her nipples. All this time, she cursorily strokes his back and buttocks. Tonight, as is often the case, she cannot concentrate and her mind keeps slipping back to conversations with her sister earlier in the day. She is jolted back to the present when he places his hand between her legs, moves her longest pubic hairs, opens her lips and inserts a finger to check if she is wet. He thinks she is ready. She knows she is not and winces at the prospect of unlubricated penetration. She moves her hand, finds his penis and gently squeezes, in part to see how ready he is but primarily to delay his moving into position. Briefly, her ploy works. He pauses to savour the sensation and responds with half-hearted massage of her genitals. Even though his massage misses her clitoris by a centimetre, he detects (or imagines) an increase in wetness on his finger inside her vagina. He moves his hand and begins to shift his body into the missionary position. She keeps her hand on his penis, and when the moment comes helps to guide its swollen tip into position. She leaves her hand between them for a few seconds to stop him pushing too hard, too soon (she is still nowhere near moist enough). Then, she has no alternative but to abandon the act to him. It takes a while before his gentle working backwards and forwards makes her lubricants really start to flow and his penis is able to enter fully.


Until she was lubricated, the woman had focused her mind on his and her genitals and the mechanics of penetration. But once she is lubricated and he begins the routine of thrusting, her mind drifts back to her sister. Her attention returns to the present only when he makes an uncomfortable movement. Despite her abstractedness, years of practice allow her to time the quiet noises in her throat to the man’s thrusts. Then, suddenly, her mind jumps back to Wednesday night and the man who had flirted with her when she was out with a group of her female friends. Now, in her mind, it is him on top of her. Her heart speeds up, her breathing quickens, and her noises get louder. But just as her fantasy begins to take shape and she feels she might even come, her partner makes a particularly awkward thrust. Her fantasy disappears. The moment has gone, and the next second she realises he is ejaculating. She makes a sound for each of his contractions, then relaxes with him as his penis shrinks inside her. Impatient for him to remove his now dead weight, she coughs, gently. His limp appendage is ejected, he moves off her and they slip into their usual post-coital embrace. Both feel guilty at not having made more effort for their partner’s sake and both feel depressed. Briefly, they exchange untruths over how pleasurable everything had been before eventually drifting into post-coital sleep.
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For most people, the commonest situation in which they have sexual intercourse is at home and with a long-term partner. Rapidly, such intercourse becomes a matter of routine within the relationship; but, routine as it may be, it plays a surprisingly important role in the man’s and the woman’s pursuit of reproductive success.


This chapter consists of Scenes 2 to 5, each of which explores one or more facets of intercourse within a long-term relationship. Whereas most of the scenes in the book will involve different characters in different situations, these first few (Scenes 2 to 7) follow a single couple. We stay with them and follow their routine sex until the woman conceives and we have unravelled the full story behind her conception.


While interpreting these first scenes, I take the opportunity to explain some of the basics of human sexuality. Many of these will be well known to readers, but I guarantee a few surprises. Some of the descriptions may seem a little detailed, but this detail will help later when we discuss some of the more interesting aspects of human sexual behaviour—such as male and female masturbation and the female orgasm.


Anyone who has ever lived in a sexual relationship for a few years should find familiar elements in the scene we have just witnessed. In fact, it is so familiar that there is a danger of missing the subtlety of both people’s behaviour. Here we meet a couple who have had penetrative sex perhaps five hundred times in the four years of their relationship. Yet not one of those inseminations has led to pregnancy. Of course, they have been using contraceptives, but from time to time they will have been careless and the woman could have become pregnant, but she didn’t. Now they have stopped taking contraceptives, but she still hasn’t conceived.


Clearly, they have not repeated this particular act five hundred times in order to have children. Nor are they unusual in this. The average man and woman, no matter whether they live in the bush of the Kalahari desert or in a multi-bedroomed executive house, will have penetrative sex about two to three thousand times in their lifetime. Yet, even without modern contraception, most people have fewer than seven children. This works out at about five hundred inseminations to produce each child, though the precise figure is unimportant. Whatever the fine details of the arithmetic, the conclusion is inescapable. From the viewpoint of reproductive success, people do not have routine sex primarily to produce children.


Nor are humans unique in this respect. In fact, compared to other primates, we are probably fairly average in terms of the number of inseminations per offspring. We pale into insignificance compared with pygmy chimps, who seem always to be having sex. Outside of primates, the lion, which takes three thousand inseminations to produce another lion, also beats us fairly easily. Some birds may mate only a handful of times for each nestling, but others are about the same as us and mate hundreds of times to produce each young bird. So why do we, and all these other animals, mate so often if not to procreate? How does routine sex help both men and women in their pursuit of reproductive success?


The explanation usually trotted out is that we (and presumably, therefore, all of these other animals) have sex because we enjoy it, because it brings pleasure. But is that really true? Look at the couple in our scene again. Of course, in those first few weeks of their relationship when they were having sex every day, the penetration, the contact and even the prospect of just being naked together was exciting to both of them. Also, of course, even since that first flush of excitement, one, the other or both of them will occasionally have gained real pleasure from intercourse. But recently, our couple have experienced such pleasure less often. In the scene we have just witnessed, neither partner was particularly looking forward to sex and, if they had both been honest, neither of them actually gained that much pleasure from their intercourse.


The woman certainly didn’t. The whole process was uncomfortable, even marginally painful, and almost totally unrewarding. She had experienced far more sexual excitement from simply flirting with another man the previous Wednesday than she did from full sex with her partner this Saturday. As for the man, he was bored during foreplay, irritated at having to insert himself into an unlubricated vagina, and both bored and irritated waiting for her to become aroused while he was thrusting. He had a brief pleasurable sensation in the seconds before ejaculation, but almost immediately afterwards sank into a guilt-ridden depression. Moreover, not only had the pair gained little pleasure from their union, they had both known they wouldn’t even before they started.


So why did this couple have sex this particular Saturday night, and why will they do it again and again over the weeks, months and even years to come?


In its most general sense, the explanation for routine sex is tautological. Men’s and women’s bodies are programmed by their genes to seek sex with their partners at intervals, as a matter of routine, whether their brains can see a good reason for it or not. Why? Because routine sex can actually make a difference to the number and quality of children, grandchildren, great-grandchildren and so on that men and women might have. It can do so despite leading to conception on only one out of every five hundred or so occasions. Moreover, it does so without the conscious brain knowing and, most often, without it actually caring.


So what is the big benefit of routine sex within relationships that needs no involvement from the conscious brain? The precise answer depends on whether you are male or female, and introduces us to the first example of a theme that runs throughout this book: what is best for one partner is very often not best for the other. In this case, what men’s bodies are trying to do is maintain a population of sperm inside their partner. What women’s bodies are trying to do is confuse the man so he never knows, either consciously or subconsciously, the best time to inseminate her.


Some female primates, such as chimpanzees and baboons, actually advertise when they are most fertile each month by developing large and conspicuous red, crusty swellings around the anus and vulva and sometimes red skin on the chest as well. Male baboons and chimpanzees get turned on by these signals, and are much more interested in sex with the female when she is at this peak of beauty! The males compete for a female most strongly during the few days when she is most fertile, and each male does his very best to prevent her from mating with other males. Often he gives up doing other things, like feeding, just so that he can keep a close eye on her.


In contrast, many other primates, particularly those which, like humans, form monogamous relationships (gibbons, for example), hide rather than advertise their fertility. Why? Well, if the male doesn’t know when the female is most fertile, he can’t guard her so intensively. After all, he can’t give up eating and sleeping indefinitely. So, by hiding her fertility, a female primate gives herself much more control over when and by whom she conceives. In particular, she makes it easier for herself to be unfaithful to her partner if she ever wants or needs to be. This works for women just as well as it does for gibbons.


The elegance and effectiveness of a woman’s ability to hide her fertility from men are breath-taking. On the one hand, her body creates an environment in which conception is relatively easy but only if the timing is absolutely right. On the other hand, her body gives absolutely nothing away to the male that could help him to get that timing right. The details of this strategy for confusion are fascinating.


First, as a general rule, a woman’s body allows sperm to remain fertile for no more than five days after being deposited inside her. Secondly, sperm seem to need about two days inside the female to reach peak fertility. Thirdly, women produce just one egg per menstrual cycle, but this egg dies within a day of being produced by her ovary. What all this means is that for a man to have any chance of fertilising a woman, he has to inseminate her at least once during the period from five days before she ovulates to about twelve hours afterwards. To have the best chance, which still isn’t very high (about one in three), he must inseminate her about two days before she ovulates. A day or so either side of this optimum time and his chances decrease dramatically.


At first sight, it might seem that all a man has to do is note when his partner starts to menstruate, wait twelve days, and then inseminate her. That way, his sperm would reach peak fertility two days later on day 14 of her cycle. This is the day that many people assume marks the peak of a woman’s fertility. However, the woman’s body easily outsmarts such simple arithmetic: a predictable menstrual cycle is a rarity rather than the norm, and only occasionally does a woman ovulate on day 14. The key to her body’s strategy is variability, and hence unpredictability.


The total length of the menstrual cycle, from the beginning of one period to the beginning of the next, can be anything from about fourteen to forty-two days. This variation occurs not only from woman to woman but also from cycle to cycle for the same woman. Moreover, the part of the cycle that varies most is the part that would be most useful to the male—the number of days from the beginning of menstruation to ovulation. Far from being a predictable fourteen days, this phase can vary in length from about four to twenty-eight days in any normal, healthy woman. Neither the man nor the woman can predict the most fertile day of her cycle simply by counting forward from the beginning of her previous period.


Of course, confusing the partner requires a female to do more than vary the day of ovulation and avoid developing a tell-tale crusty bum and red vulval lips. Even without these attributes, a woman would still give the game away if she showed an interest in intercourse only when she was most fertile. She avoids this danger through a sophisticated veneer of subconscious changes in mood and behaviour. First, her body is prepared to allow her partner to inseminate her at any time during her menstrual cycle, both when fertile and when infertile. Secondly, her body shows an erratic succession of genuine, false and take-it-or-leave-it interests in sex throughout her cycle. If she does show a day or two of sexual interest when she is most fertile, it is well hidden among decoy phases of interest interspersed with genuine periods of coolness. Finally, and most sophisticated of all, she confuses her partner well because she also confuses herself. It is no accident that a woman is not naturally conscious of when she is most fertile. The uncoupling of her conscious mind from her body’s fertility is as important a part of her body’s strategy as all the other elements.


In the face of such a powerful and effective female strategy, the man has no chance of being able to predict the best time to inseminate. As a result, the only subconscious strategy open to him is to try to maintain a continuous sperm presence in his partner. Hence the advantage of routine sex to him as well as to her. If a man manages to routinely inseminate his partner about every two or three days, he should always have fertile sperm inside her—in which case, his chances of fertilising her egg in any given month will be about one in three. One missed insemination, however, could be critical, and in Scene 2 it was. The man failed to fertilise his partner’s egg.


When he ejaculated inside her that Saturday, it was a week since he had last done so, and his last sperm would have lost their fertility on Wednesday. His partner ovulated on Thursday night and, although a few sperm had still been alive inside her on Friday, when her egg was still alive, those sperm had been infertile. She did not conceive, and in two weeks’ time her next period will begin. Most likely she will begin to bleed on the Saturday of that week. We can predict this with some certainty because, unlike the number of days from the beginning of one period to ovulation, the number of days from ovulation to the beginning of the next period is a fairly predictable fourteen days, varying only from about thirteen to sixteen.


When she does begin to bleed, the couple will almost certainly see their failure to conceive this month as a joint one. However, there is an alternative interpretation—that the woman’s body actually engineered the situation to avoid conception this month, at least via her partner.


We saw earlier that women confuse men by seeking or allowing intercourse erratically throughout their cycle. But this is not the whole truth. The incidence even of routine sex does vary a little during the menstrual cycle.


First, both women and men are less disposed to have sex while the woman is menstruating. Some human cultures even have a taboo against menstrual intercourse. We find the same reduction in rate of intercourse during menstruation in all primates that mate throughout the menstrual cycle—even in those, like marmosets, in which no blood flows to the outside. This reduction in sexual interest during menstruation should not be surprising, because menstruation is a time of slightly greater risk of infection to both males and females if they have penetrative sex.


Secondly, and perhaps this is surprising, a woman is more likely to have routine sex in the two weeks after she has ovulated, when she cannot conceive, than in the two or so weeks before, when she might conceive. The difference can be detected statistically, but is too slight to be noticeable to either the man or the woman. This subtle change in behaviour is not due to a conscious decision by couples to avoid conception. Women using reliable contraceptives, including the pill, show the same slight changes in behaviour. So, too, do other primates. The subtle change in a female’s willingness to have sex with her partner at different stages of her cycle is hormonal, not cerebral.


Engineering when and how often they have sex is only one of the ways in which a woman’s body manipulates the chances of her partner fertilising her egg. Another way is to get rid of some or all of his sperm. Most people will never have looked at the damp patch on their sheet after sex and marvelled at women’s power and sophistication. My hope, however, is that after reading the next scene, that damp patch will never seem the same again.


SCENE 3


The Wet Sheet


The woman stirred in her post-coital sleep as a familiar sensation began to tickle her buttocks. She opened her eyes and looked at the luminous red numbers on her bedside clock. It was nearly forty-five minutes since her partner had ejaculated inside her. Now she felt the first hint of wetness emerging from her vagina. As she hovered between sleep and consciousness, she tried to decide whether to get up and go to the toilet, to reach for a tissue, or simply to let the familiar liquid ooze out of her vagina, dribble down between her buttocks, and wet the sheet.


During half-consciousness, her mind drifted back seven years to her first semester as a student. At the beginning of her final, long, schoolgirl summer, she had met a male college student, two years older than her. Within days of meeting they had sex and thereafter did so whenever the opportunity presented itself. At first they had used condoms, but eventually she had agreed to go on the pill. When summer was over and they had each gone to their separate colleges, they had, for a few months, continued their relationship, taking it in turns at weekends to visit each other in their tiny flats. On such weekends, they always spent the Sunday afternoon in bed having sex. Invariably, they would stay in bed until the very last moment. Then there would be a mad scramble to dress and get to the station in time to catch the last train. Whenever she was returning from visiting him she could guarantee that no sooner would she have just settled comfortably in her seat than she would begin to feel the fruits of their intercourse seeping out on to her knickers. She would then spend the rest of the journey with a clammy sensation between her legs.


Now, seven years later, lying in bed, she stirred into wakefulness. With great effort she got out of bed, made her way unsteadily to the toilet, switched on the light, sat down and urinated. As she stood up to flush the cistern she looked down into the bowl. There, in the water, were four white, almost spherical globules. It crossed her sleepy mind as she went back to bed that maybe she hadn’t yet conceived because she had a problem retaining sperm. However, no sooner had the thought come than it had gone, and within a minute of lying down she was asleep. Tonight, at least, the sheet had remained dry.
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There are probably few aspects of sex as misunderstood and maligned as the ‘flowback’, that collection of material that flows back out of the vagina sometime after intercourse. To most people it is an irritation and to some even a worry, a threat to their fertility.


The flowback is a joint man-woman production. The main part is the seminal fluid introduced by the man, almost all of which is ejected from the vagina. To this the woman adds a quantity of mucus from her cervix. There are also cells from the inside of the vagina, dislodged by the thrusting of the penis. But the most common cells in the flowback are the sperm—and there are usually millions of them. From the human perspective, it is difficult to see the flowback as anything other than a negative, passive event. At first sight it might seem an impossible transformation of image to convert a damp patch on the sheet or a dribble down the leg into a positive, dynamic event. Yet that is just what I want to try to do. I want to argue that the flowback is one of a woman’s major weapons in her pursuit of reproductive success.


One of my favourite photographs of recent years is of a family of zebra: a stallion, a mare and a young foal. The stallion has just inseminated the mare and is still standing on his hind legs, his front legs on her back. The foal is looking the other way, seemingly embarrassed to watch, as its mother ejects from her vagina a dramatic gush of flowback. In zebra, within minutes of insemination, the mare promptly ejects a major part of the stallion’s ejaculate. Women are not as blatant as female zebra, and it might seem that a dribble down the leg can hardly compare with the zebra’s vigorous response. But as part of my research I have had to take a closer interest in flowbacks than perhaps most people, and I can report that women need not, actually, feel at all inferior in this respect.


The woman in Scene 3 noticed white globules in the toilet after she had urinated. If you are female, try using a mirror to watch the flowback emerge when you urinate about thirty to forty-five minutes after intercourse. You can’t do this on a toilet, so instead try urinating into an empty bath. Crouch down. Separate your pubic hairs and vulval lips so that the urine will squirt forward. Choose your moment. Wait until you can feel that the flowback is gathering, then urinate. Viewing it from the side you will see that the urine stream shoots forward out of the urethra while, a centimetre or so lower down, when the correct muscles contract, the flowback is squirted out of the vagina with impressive force. (If you are male, see if you can persuade your partner to let you watch her eject the flowback.) Whether you are male or female, you will be left in very little doubt that the flowback is the female’s ejection of part of the inseminate that she has just received from the male.


Women and zebra are not the only two female animals able to do this. Monkeys, rabbits, mice, sparrows—and probably all other female mammals and birds—also eject a flowback.


How do females do it? Before I can explain what happens in humans, I need to do two things. First, I need to describe in some detail the architecture of a woman’s reproductive tract. Secondly, I need to describe what happens to the ejaculate in that critical first half-hour or so after insemination. These descriptions will take some time.


Imagine that you are a doctor and that you are just about to give the woman on the bed in front of you an internal examination. She is lying on her back. First, you part any pubic hair that is in the way and separate the main lips so that you can see the entrance to her vagina. The chamber just inside is the vestibule. If your eyesight is good and you separate the vulval lips well enough you will see, opening into the top of the vestibule, the urethra through which she urinates.


Next, you slip two fingers between the vulval lips into her vagina and gently push them as far as they will go. First, note that the vagina is in contact with your fingers all the way round. This is because, when there is nothing inside it, the vagina is not a tunnel but a slit, with the two walls pressed together. And not only is the vagina not a tunnel, it is not even a throughway. The popular image of it as a tube leading straight into the womb through the cervix is quite wrong. It is also quite wrong to imagine that dead-eye dicks can actually shoot their ejaculate through the cervix straight into the womb. Both of these images are false because the vagina is, in fact, a dead-end. Of course, there is an exit into the womb, but it is not straight ahead; to find that exit requires virtually a right-angled turn.


Without withdrawing your fingers, turn your hand so that its back is on the bed and your palm is facing upwards. The womb, which is pear-shaped, is balanced on top of the far end of the vagina, probably just beyond your fingertips. The narrow end of the pear is the cervix and it is the cervix that penetrates the roof of the vagina, projecting through by a couple of centimetres. If your fingers are long enough—many aren’t—their tips can feel the cervix sticking through the vaginal roof. The cervix has a narrow channel running though it, and it is this channel which connects the vagina to the inside of the womb and through which the sperm must pass on their way in. It is also through this channel that, in a phenomenal feat of engineering and elasticity, a baby must pass on its way out. For the moment, though, let’s concentrate on the narrowness of the channel and on sperm going in.


The channel through the cervix is not empty. It is filled with mucus and, if you leave your fingers inside this woman long enough, some cervical mucus will flow out on to them. This is the woman’s main contribution to the flowback and it has a starring role in this book. To understand much of human sexuality, we need to appreciate the beauty of a woman’s mucus and the amazing things she does with it. She has complex requirements of her cervical mucus. On the one hand, it is her last defence against the bacteria and other disease organisms which are forever trying to invade her cervix and womb. On the other hand, she needs it to allow passage to sperm on their way in and to her menstrual flow on its way out. In other words, she needs it to function as a two-way filter.


Most people think of mucus rather contemptuously as a messy, amorphous substance, probably because their main contact is with the mucus that comes out of their noses. Cervical mucus may look and feel like nose mucus, but it is in fact very different. It is wonderful stuff with an immaculate structure and is absolutely vital to a woman’s health, safety—and sexual power. It contains fibres and is permeated by channels. Most of these channels are very narrow, some only the width of two sperm heads side by side, but they are none the less the highways through which sperm swim as they migrate from the vagina to the inner regions of the cervix and beyond.


Cervical mucus is secreted continuously, primarily by glands in the top half of the cervix, furthest from the vagina. After being secreted, it slowly flows in glacier-like fashion down through the cervix, eventually dripping into the vagina. The rate of flow of this cervical glacier is slow compared with the speed of a swimming sperm but fast compared with the speed of invading disease organisms. Bacterial and other invaders are carried out of the cervix back into the vagina before they can take hold. In the vagina, they are killed by the acidity of the vaginal juices. During menstruation, the menstrual flow simply adds to the mucus flow. The double flow makes it even more difficult for disease organisms to invade—especially important because during menstruation the raw lining to the womb makes it particularly vulnerable.


The demands that women make on their cervical mucus are particularly great because of their strategy of copulating when they would seem to have little use for sperm. We have already discussed why women have sex at infertile stages of their menstrual cycle (Scene 2)—to confuse men. Post-menopausal women also copulate to confuse men, often continuing to be sexually active for many years after their last period. By preventing a partner from identifying the end of her reproductive life with certainty, a post-menopausal woman is able to reduce the chances of being deserted for a younger, more fertile woman. In fact, women who are apparently post-menopausal can occasionally conceive—at least up to the age of fifty-seven and reportedly up to the age of seventy (Scene 34). Even pregnant women continue to copulate—again to confuse men, but for particular reasons that we shall discuss in connection with Scene 17.


At all times, a woman has to balance the advantages of letting sperm through and keeping disease organisms out. Clearly, making life easier for sperm makes it easier for disease organisms too. During pregnancy, a woman has no use for the sperm she collects during copulation, and she ejects the whole inseminate in her flowback; her cervical filter makes life impossible for sperm in order to maximise her defence against disease. At all times other than during pregnancy, however, a sexually active woman may have some use for sperm, and she then needs to sacrifice some of her defence against disease in order to allow sperm through. And just as the advantage of allowing sperm passage varies over the span of her life and during her menstrual cycle, so too does the strength of her cervical filter.


A non-pregnant woman has least use for sperm during the sub-fertile phases of her life (such as during most of each menstrual cycle and after menopause). Even during these phases, though, she gains some benefit from allowing sperm passage, because sperm allowed through during a sub-fertile phase can influence the sperm present at the beginning of any next fertile phase (as we shall first see in Scene 7). But since the advantage of retaining sperm during sub-fertile phases is relatively small, a woman can afford to make her cervical filter more hostile to sperm in order to increase her defence against infection. At the approach of ovulation, the advantage of allowing more sperm through her cervix naturally increases, so she makes things as easy as possible for sperm at this time. The way she facilitates or impedes sperm passage during fertile and sub-fertile phases is by altering the nature of the cervical mucus.


Throughout a woman’s many and long infertile phases, cervical mucus is made difficult to penetrate. The narrow mucus channels are small in number, and although sperm can enter the mucus, few can swim through it. Even those that can penetrate do so more slowly. During this phase the flow of mucus is slow, but fast enough to do its job of combating disease. In contrast, during her short fertile phases, the mucus changes: it becomes much more liquid and stretchy and the channels become bigger. It is more easily invaded by both sperm and bacteria.


The only major problem faced by invading sperm during a woman’s fertile phases is that not all channels are clear of the blockages referred to earlier. To remove these, and to combat the increased risk of infection, the woman increases the flow rate of her mucus. This way she flushes out cells, bacteria and other debris. She is aware of being wet more of the time and a clear, sweet-smelling secretion appears on her underwear.


Although the benefit of these changes in the cervical mucus is clear, they could create a problem. They could threaten a woman’s attempts to hide her fertile phase from both her partner and herself (Scene 2). Her body overcomes this threat by making the increase in mucus secretion more erratic and more spread out than would be necessary just to aid the passage of sperm through her cervix. The mucus symptoms can occur more than a week before ovulation and can continue for two or more days afterwards. Consequently, although cervical mucus gives some clue as to the timing of a woman’s fertile phase, it is too unpredictable to ruin her overall strategy.


So, cervical mucus is an adequate sperm filter in its own right. And no matter what the phase of her menstrual cycle, a woman can enhance the mucus’s filtering efficiency by blocking the channels. The more channels she blocks, the stronger the filter. So what does she use to block her mucus channels? There are three things. One is the blood, tissue and other debris from menstruation. Another is white blood cells (Scene 4). And the third is sperm (Scene 7). These blocks may last for several days but are eventually lost when they are carried inexorably by the cervical glacier of mucus into the vagina. Later, we shall see that this ability of a woman to enhance, or not to enhance, her cervical filter is a most powerful weapon in her attempts to outsmart men (Scenes 22 to 26).


Even once it is in the vagina, the mucus’s job is not finished. It flows down the walls of the vagina, coating them with a thin film. Some exits, contributing to the ‘wetness’ a woman feels on her vaginal lips. Much of the mucus film, however, remains on her vaginal walls—representing advance preparation for her next intercourse, even if it does not happen for days. When she eventually becomes aroused during foreplay, her vaginal walls begin to ‘sweat’. The sweat itself is not slippery. But when it mixes with the film of old cervical mucus, the result is a very effective lubricant. The vagina is now ready for penetration and intercourse.


We now have all the information necessary to follow the events that take place from first penetration of the vagina by a penis to the production of the flowback. But to help us along, we require a change of image from that of the internal medical examination that we have used so far. What I am about to describe was first filmed by strapping a fibre-optic endoscope to the underside of a man’s penis just before he and his partner had sex. This gave a penis’s-eye view of what happened; so, to help me in my description, suppose that you have volunteered to take part in such an experiment. You are having intercourse in the missionary position and your erect penis (if you are male) or your partner’s (if you are female) has a camera on its tip. You can see what is being filmed on a big TV screen on the wall in front of you.


As the penis pushes forward into the vagina for the first time, the vagina walls part and, when the penis is fully in, you can see the blind end of the vagina some distance ahead. Still slightly ahead, sticking through the vagina’s roof, is the cervix. At the moment, with its central, dimple-like opening, it looks like a pink sea anemone shorn of its tentacles. But it will change as intercourse proceeds.


If you watch the screen when thrusting begins, you will see that each time the penis pulls back the vagina walls close behind it. Each time the penis pushes forward, the walls part. Whenever the penis is fully inserted, you can see the end wall of the vagina and the protruding cervix. As thrusting continues, the picture at full insertion changes. The far end of the vagina becomes more like a chamber, slowly filling with air and becoming slippery with mucus. Even more dramatically, the cervix begins to stretch and hang down more and more. Gradually it looks less and less like a sea anemone and more and more like a pink, rather broad, elephant’s trunk. Eventually, all you see in front of the fully inserted penis is the front wall of the cervical trunk. Its opening points down to the vaginal floor and cannot really be seen. Towards the climax of intercourse, the cervical opening may even rest on the vaginal floor. When the penis ejaculates, the spurts of semen hit the front wall of the cervix and run down on to the floor of the vagina, forming a pool at the bottom of the chamber. Hanging down, dipped into this pool of semen, for all the world like an elephant’s trunk at a watering hole, is the cervix.


After a minute or so, with ejaculation complete, the penis begins to shrink. As it does so, the vaginal walls close behind it, helping it out but keeping the pool of semen in. With the shrinking of the penis, we lose our camera-bearer and our TV screen goes dark. However, by now it doesn’t matter much—although critical events are taking place, these are chemical and microscopic rather than obvious.


The first thing that happens—and we might almost have seen this on our TV screen just before the penis shrank too far down the vagina—is that the seminal pool coagulates, becoming slightly less watery and slightly more jelly-like. The second thing that happens is that sperm start to migrate out of the seminal pool. Their destination is the cervical channel, which they can enter only by passing through the interface which forms between the cervical mucus and the semen. Imagine that the cervix really is an elephant’s trunk, dipping into a large pool of semen. The trunk is full of mucus. This mucus, however, does not dissolve in or even mix with the semen when the two come into contact. Instead, something much more structured takes place.


The interface between mucus and semen at the mouth of the cervical trunk is not flat. ‘Fingers’ of semen enter some of the larger channels in the cervical mucus and grow. They penetrate a short distance into the cervical trunk, stretching upwards into the mucus like the fingers of a rubber glove. Sperm frantically swim into these fingers, and from there stream into the narrower channels of the mucus, leaving the seminal fluid behind. Later we shall follow these sperm further, but for the moment our interest is in the flowback.


After a few minutes dipped into the seminal pool, the cervical trunk begins to shrink back to the roof of the vagina, metamorphosing once more from elephant’s trunk to sea anemone. It loses contact with the seminal pool and hence cuts off the upwards escape route for the sperm. Once the cervix has withdrawn, those sperm still in the pool are condemned to ejection and an early death. About fifteen minutes after ejaculation, the pool begins to decoagulate and becomes more watery again. Soon, imperceptible and unconscious muscular ripples begin to massage the mixture of old semen, mucus, sperm and other cells down the vagina. Eventually, the mixture collects in the vestibule. On average, this happens about half an hour after ejaculation, but can occur as soon as ten minutes or as long as two hours. Before this, a woman can stand up, walk around, even urinate, and she will not eject the flowback. Once the flowback has collected in the vestibule, however, any one of these activities, or even a cough or sneeze, will rid her of the unwanted material. Even if she stays asleep, the flowback becomes so liquid after about two hours that it will eventually begin to seep out anyway, producing the wet sheet.


On average, the flowback contains about half of the sperm that have been introduced—sometimes more, sometimes less. How many depends in part on the severity of the woman’s cervical filter. Quite often (about one in ten occasions) the filter is so severe that she ejects almost all of the inseminate; more rarely, her filter is so weak that she keeps nearly all. Most important of all, the proportion of sperm that she keeps is not due to simple chance. To a large extent, it is under the control of her body—and not just her cervical filter. Each time she has sex, a woman’s body decides how many sperm to keep and how many to eject. How and why, we shall see later. It won’t be long before this female ability becomes very important in the lives of our couple. But not just yet.


SCENE 4


Topping Up


Over the next two weeks the couple became quite active, sexually. The coolness of the woman’s fertile week evaporated. Both partners went through a phase of anticipating and enjoying their sexual activity more than they had for about a year. After making up on the Saturday night, they had sex twice on the Sunday, once in the morning when they first woke and again in the afternoon at about three o’clock. Half an hour later, they even tried again. He had an impressive erection but, despite ten minutes of intermittent thrusting and encouragement, he eventually had to accept that he wasn’t going to ejaculate. Then they missed a few days. Wednesday night was the woman’s weekly night out with girlfriends; Thursday night the man’s weekly night out ‘with the boys’. On both nights, when the reveller eventually crawled into bed, the partner was asleep, or at least pretending to be. On Friday night, however, they had sex and did so again on both Saturday and Sunday. The next week followed a similar pattern, until the woman’s period began on the Saturday morning. Then they abstained until the following Saturday, by which time her menstrual bleeding had finished.
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Few couples have their routine sex at absolutely fixed intervals. In the four weeks we have been following this couple, they have had penetrative sex ten times and the woman has been inseminated nine times. But the time interval from one intercourse to the next has varied from as short as thirty minutes (albeit without ejaculation) or seven hours (with ejaculation) to as long as seven days.


Men get a fairly rough deal in this book. Our story will be one of men’s bodies forever trying to make the best of a bad job, while the woman’s body outsmarts and outmanoeuvres them at almost every turn. But this at first sight uninspiring scene does give us an opportunity to watch men doing something fairly impressive. A man may not look particularly sophisticated at the moment of ejaculation, but something remarkable is, in fact, taking place. Each time he has intercourse during routine sex, he introduces no more sperm than are needed to ‘top up’ his partner. How does such restraint help him in his pursuit of reproductive success? To understand what the man is trying to do, we have to follow further those sperm we last saw swimming through the channels in the woman’s cervical mucus.


A small proportion of these sperm, the vanguard, swim straight through her cervix into the womb. Except when she is pregnant, her womb is roughly pear-sized as well as pear-shaped. As with the vagina, the walls press closely together, so there is little space inside. Once in the womb, sperm swim close to the walls and are helped by the womb to reach its top, the widest part of the pear: in effect, they surf, carried on the crests of muscular ripples passing along the womb’s walls. At the top of the womb on each side (where horns would be if the pear shape of the womb were a bull’s face) is the opening to a narrow tube, the oviduct. Although there are two oviducts, only one will contain an egg during any given menstrual cycle. Once out of the womb, the sperm swim a short distance along an oviduct until they reach a rest area. Here they cease swimming, settle down, and await developments.


Back in the cervical mucus, another set of sperm swim along more diagonal channels and stream into tiny crypts in the wall of the cervix. These sperm also, once in the crypts, cease swimming, settle down, and conserve their energy. Over the next four to five days they will gradually wake up and re-enter the cervical channel. Then they, too, will complete their journey through the mucus, surf through the womb, and head for the rest area in the oviducts.


The final set of sperm simply stay in the cervical mucus. They just sit there, cluttering up the mucus channels. Eventually they die—or are killed. Their lethal assailants are the marauding hordes of white blood cells which are unleashed by the female from the walls of her womb within minutes of insemination. As they advance through the cervical mucus, these killer cells engulf and digest live and dead sperm alike. At their peak the white blood cells can match the numbers of sperm, but within twenty-four hours of insemination these hordes have gone, leaving behind much smaller numbers to complete the mopping-up operation. Multitudinous though the white cells may be, they do not pursue sperm into the cervical crypts.


An average inseminate contains about three hundred million sperm. Of these, the woman will eject about 150 million in the flowback. A few hundred sperm may go straight to the oviducts and about a million may first go into the cervical crypts to form reservoirs, leaving in order to complete their journey to the oviducts over the next five days. In all, about twenty thousand sperm from each inseminate eventually pass through the oviducts. The remainder, those not ejected in the flowback, clutter up the cervical mucus, eventually to be mopped up by white cells or carried by the slow, glacier-like flow of the cervical mucus (Scene 3) back into the vagina.


It might seem exceedingly wasteful to introduce three hundred million sperm when only about a million enter reservoirs. But all is not what it seems. As far as topping up the woman is concerned, the important point is that the size of the reservoirs depends on how many sperm the man introduces. If he puts in only two hundred million, then the reservoirs will be only half as full as if he put in four hundred million.


From every insemination, a man and woman contrive between them to produce a steady passage of fresh sperm through each oviduct over a period of about five days. This traffic probably peaks about one to two days after insemination, then gradually declines as the reservoirs of sperm in the cervical crypts slowly shrink. This is where topping up comes in. If the male can keep the reservoirs of sperm in the cervical crypts topped up, he can ensure a continuous passage of fresh sperm to the rest areas in the oviducts. If he injects more sperm than are needed, they will be wasted; the reservoirs will overflow and even more sperm will simply hang around in the cervical mucus and fall prey to the female’s white cells. There is also a danger that too many sperm will arrive in the oviduct and, with a surfeit of the chemicals that they carry on their heads (Scene 7), actually kill any egg that may be present. On the other hand, if the man doesn’t fill the reservoirs enough, too few sperm will arrive in the oviduct or the reservoirs will dry up prematurely. The man’s challenge is to adjust the number of sperm he introduces according to the number needed to top up his partner’s reservoirs. This he seems to do with remarkable precision.


The adjustments we are talking about are roughly as follows. If more than a week has passed since the man last inseminated his partner, her reservoirs will be empty and he will introduce a full load of sperm, say four hundred million. Of these, perhaps just over a million will fill the reservoirs. If the gap is only three days, he will introduce about two hundred million, and half a million will top up the half-empty reservoirs. If the gap is only three hours, he will introduce about thirty million and if only a few minutes, he won’t introduce any. Even after half an hour, he may find it difficult to ejaculate, like the man in our scene. His body is effectively saying that there is no point. His partner’s reservoirs are full and any sperm ejaculated will simply be wasted.


Our couple have had penetrative sex ten times in the four weeks we have watched them. In that time, about three thousand million sperm will have passed from one to the other. So precise is the man’s ability to top up his partner that if they had doubled their rate of intercourse, or if they had halved it, it would have made scarcely any difference to the total number of sperm she would have received.


So men’s bodies inject only the number of sperm needed to top up their partner. How do they do it? To answer this, we need to understand more about both the architecture of the male reproductive tract and the mechanics of ejaculation.


Imagine that you are a doctor, sitting on a chair, and a naked man is standing in front of you waiting to be examined. His genitals are at your eye level. Note his navel, his pubic hair, and the penis hanging down, slightly askew, in front of the scrotal sac containing his pair of testes. Hold his flaccid penis in the palm of your right hand and, if he has one, make sure the foreskin is pushed back. The rather swollen knob at the end of the penis is called the glans and, right in front of you, is the vertical, slit-like opening of the urethra. Through this, the man both urinates and ejaculates. Fix the line of his urethra in your mind. It runs in a straight line from the opening slit, back through the penis shaft, into his body and up to join his bladder. Fix your eyes at the top of his pubic hair and imagine you can see inside to where the urethra and the bladder join. Just below this point, the urethra is joined from left and right by two tubes. These tubes run all the way down to the testes and each one contains, in effect, a column of sperm. Where these tubes join the urethra, they are surrounded by a walnut-sized mass of tissue. This is the prostate gland, which produces the bulk of the seminal fluid.


So where do these two columns of sperm come from? Even as the man stands in front of you, his testes are a hive of activity. Inside, cells are multiplying, growing and finally maturing into sperm. By the time the sperm are mature and fit to be ejaculated, they have already been herded into the single column of sperm from their testis. They are in the sperm tube, but they are still in, or rather on the surface of, the testis. The sperm tube changes in character along its length: in the testis the tube is called the epididymis, and from the testis up to the urethra it is called the vas deferens. Whereas the vas deferens is more or less straight, the epididymis is incredibly zigzag and convoluted.


Once the sperm are in the epididymis they are, in effect, simply queuing up to be ejaculated. Each time the man ejaculates some of his sperm, the rest shunt forward. As part of the front of each queue is lost through ejaculation, newly mature sperm join the back of the queue in the testis. Very approximately, it takes two months for a sperm to develop and travel from deep inside the testis and join this queue. Each sperm will then spend a further two weeks queuing in the epididymis and up to a further five days or so in the vas deferens. There is a little queue-jumping as some young sperm from the back of the queue are shunted ahead of older sperm at the front, but this need not concern us here.


Now, let’s follow what happens to our medical model as he goes off with his two columns of sperm and has intercourse. While he was standing in front of you he had no sperm in his urethra, but two sperm tubes containing in total up to about a thousand million sperm. Nothing will change when his penis becomes erect, not even during the early stages of penetration and thrusting. Eventually, though, sperm will be shunted out of each sperm tube and into the urethra. A round sphincter that normally prevents urine leaking out of the bladder also prevents sperm from entering the bladder. The man’s urethra is now loaded, ready to fire.


While loading, the man will feel a pleasurable urgency at the base of his penis. He will also know that ejaculation is imminent. Just how imminent is, to a limited extent, under his conscious control. When he finally ejaculates, seminal fluid pours from his prostate into his urethra. Then muscles contract and the mixture of fluid and sperm is projected in a series of spurts along the urethra and out into the woman.


Now, it is not difficult to understand how the man’s body controls the number of sperm he ejaculates. Depending on how many of his loading muscles work, and how strongly, he can shunt any length of each of his sperm columns out of their tubes and into his urethra. Even after loading, his body can change its mind. By varying the number of spurts, usually from between three and eight, he can ejaculate a different proportion of the loaded sperm. Any sperm and seminal fluid left in his urethra after ejaculation can be flushed out at the next urination.


Of course, somewhere there needs to be a link between the man’s brain, which keeps track of when he last inseminated his partner, and his genital musculature. Given such a link, it is not difficult to see how his body can top up his partner so accurately. Nobody suggests, of course, that a man has conscious control over sperm number. In the midst of thrusting and at the point of loading his urethra, he does not ask himself consciously, ‘Is this a hundred-million occasion or a four-hundred-million?’ His subconscious mind and body have done this for him. When the moments to load and ejaculate arrive, his various body parts respond accordingly. This leaves his conscious mind free to concentrate on his thrusting—and the woman.


SCENE 5


Conception


It is Friday night and twenty-one days have passed since the beginning of her last period—bleeding that signalled a second month without conception. Briefly, the couple had feared for their fertility. They were calmed, however, both by the experiences of friends and by the discovery that a couple must have unprotected sex for a whole year before they qualify for medical investigation. With these reassurances, they had put the month behind them and started afresh. Now, they have just had sex and are drifting off into post-coital sleep. Tonight, she won’t wake to go to the toilet and her flowback will wet the sheet.


In the past two weeks, their sex life had more or less followed the routine they had established since giving up contraception. Sex on Saturday, Sunday and sometimes, as this week, also on Friday had become the norm. This week, though, had been slightly different. On Wednesday night, as soon as she had got into bed after returning from her weekly night out, she had stroked his body until he awoke and had played with his penis until he was erect. Then, she had sat astride him and manhandled his penis into her vagina. He had slipped in easily, because she was very wet, and from that moment she had done all the work. Slowly he had begun to enjoy himself. They weren’t very practised at having sex with her on top, and a couple of times he had slipped out. She had had to work quite hard but eventually he had ejaculated. Tonight, they had tried the same position but this time, for some reason, it just hadn’t worked. Eventually, they had reverted to their usual missionary routine.


As she drifted into sleep, things were happening inside her body that would change her life for ever. She had ovulated earlier that evening and her egg was just reaching the place in her left oviduct where fertilisation would occur. As it arrived in the fertilisation zone, three fertile sperm arrived simultaneously. They began to burrow through the outer layers of the egg. Two of them were delayed for a few seconds as they bumped into each other, attempting to penetrate the same point in the egg’s defences. The prize of fertilisation went to the third sperm, which had a clear run, unhindered by any others. By the time another sperm arrived only a few seconds later, the egg had put up its barriers and there was no way in. The egg had been fertilised by the first sperm to get through. Three months after giving up contraception, the woman had conceived.


In twenty days’ time, an overdue period would prompt her to carry out a pregnancy test. Two hundred and fifty days after that she would give birth. The identity of the father, however, would never be known. For the sperm waiting in her oviduct that Friday night had in fact been from two different men.
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There is one final phase to the odyssey of fertilisation—a phase that can be critical in a man’s and a woman’s pursuit of reproductive success.


In previous scenes, we have followed sperm from their earliest life in the testes to the moment they are shot into the woman’s vagina. We have watched them attempt to escape from the seminal pool, migrate through the narrow channels of cervical mucus and eventually make their way to a rest area in an oviduct. There we left them, waiting for the final stage of their journey.


Sperm may rest in an oviduct for as long as a day and, at any one time, up to a few thousand may be resting and waiting. One by one, they wake up and swim further along the oviduct. Their initial destination is a region in which, if an egg is present, fertilisation can occur. But usually no egg is present, and the sperm simply pass through and eventually die.


As a sperm approaches the fertilisation zone, it changes its behaviour. Its tail starts to beat more vigorously and, once it arrives, it often swims frantically in circles or figures of eight. At any one time, the fertilisation zone may contain anything from one or two to up to a thousand sperm, all looking for the egg that usually never comes. After a while, they leave the zone, one by one. As each leaves, its place is taken by a new, fresher arrival from the rest area. Having left the fertilisation zone, each sperm then travels the remaining distance up the oviduct until eventually it swims out into the woman’s body cavity—which it can easily manage because the end of her oviduct gapes open, its opening surrounded by finger-like projections.


Now let’s consider the egg.


A short distance away from the end of each oviduct, suspended like a relatively huge planet next to a black hole, is an ovary. Tiny hairs on the inside of the oviduct create a current in the body fluid so that when an egg is released by an ovary, it is slowly wafted towards the black hole of the oviduct. Like a waiting hand, the finger-like projections funnel the egg into the tube. From here, the egg begins its five-day journey down towards the womb.


To achieve fertilisation, a sperm has to do more than simply encounter an egg in the fertilisation zone, because the egg arrives in that zone surrounded by three lines of defence—a fortress that has to be breached by the sperm before the egg will yield. The outer line of defence, the cumulus, is a thick layer of shapeless cells which the egg has brought with it from the ovary. Beneath the cumulus is another relatively thick, smooth layer, the zona, which is the outer membrane of the egg itself. Under the zona is a narrow space which surrounds the final, most vulnerable barrier, the vitelline membrane.


Using its head, the sperm hacks its way through the cumulus cells. If successful, and it reaches the zona beneath, it sticks the side of its head on to the membrane with chemicals. With this chemical attachment serving as an initial purchase, the sperm again uses its head to cut a way through, this time employing a pointed spike that has been exposed at the tip of its head. The lashing tail provides the force to push the sperm forwards. Finally, if this sperm is the first to get through the zona, cross the underlying space and touch the vitelline membrane, it is engulfed by the egg in a welcoming embrace. Having embraced one sperm, the egg passes a chemical message across its surface and, within seconds, becomes impenetrable. If you are a human sperm, there is no prize for coming second.


The successful sperm sheds its membranes within the egg, releasing its genetic heart of DNA. This then travels to fuse with the similar heart of the egg. Fusion of the DNA from sperm and egg mixes together the genes from father and mother in equal proportions. A new person has been conceived, with characteristics that are a subtle mixture of his or her two parents.


We know with certainty the mother of the child in our scene. After all, the child will spend nine months developing inside her. But who is the father? As we saw, in those few critical days before she ovulated, the woman had collected sperm from two men—her partner and her lover. To see what happened, and to work out who is the father, we need first to go back ten days. We are about to witness a sperm war.
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