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The mission statement of this Ebook is to explain in everyday and readily translatable language how the sex of human children is settled at conception and how natural methods can vary the odds of getting a boy or a girl.
However in getting to the second part of that objective some readers may need a little preliminary background in the relevant human anatomy, sexual behaviour and in particular the functioning (physiology) of human sperm. Potential parents thus better informed should then be able to make up their own minds rationally about the hundreds of other methods that have been proposed to change the sexual odds.
The processes of human reproduction are so hugely complex that no single printed textbook could cover more than a small fraction of what is already known about them with reasonable certainty, let alone theories that remain contentious. And as a former U.S. defence secretary put it succinctly in another context there’s still “much we know we don’t know and much we don’t know we don’t know.” So as far as practicable this Ebook will attempt without medical jargon, statistics or scientific references to pick out only the well established threads of this mass of information that are relevant to its basic objective. Hopefully it will be much easier for readers than learning to drive a car or cook a Pavlova, and anyone interested in following up the original historical or scientific references can find all the ancient and most of the more recent ones in the author’s Human Sex Determination, an Historical Review and Synthesis (ISBN 0 7316 9374 4).
Anatomy
The differences in male and female human surface anatomy are obvious for all to see, and some of the variations in these sexual features, such as the horizontal penises of Kalahari Bushmen and the so-called pubic aprons of their wives may suggest that our distant female human ancestors predominantly enjoyed sex from the rear as do most other mammals. Perhaps this why the females in several species of apes and primates advertise their periods of greatest fertility and sexual receptivity by brightly coloured swellings of their hinder parts. Similarly the large fat buttocks of women in some African tribes may not be just comfortable sitting cushions but also have an explicit sexual function designed to attract male attention and stimulate male sexual responses.
However as our human ancestors freed their arms and hands for more complex tasks by developing an upright posture and walking on their hind legs, it became easier to enjoy sexual intercourse face to face, and instead of having multicoloured rears women may have developed both their mouths and their breasts as frontal sexual attractants. The large everted and dusky red lips of the mouth, particularly in some African, south- east Asian and south Pacific races, do not seem to have any particular advantage in eating but they may subconsciously suggest the soft lips of the vulva below, and of course they’re also useful for kissing in sexual arousal. However, as we shall see later, women still have at least two important sexual organs in positions that were once more appropriate for copulation from behind.
Women’s breasts are unusually large and mobile as compared with the mammaries of other primates, including our nearest relatives the chimpanzees. In all other female primates the breasts never become large and they nearly disappear when not lactating. Certainly women’s breasts are usually far larger than required for simply producing milk, which suggests that their particular prominence may have developed as a sexual attractant for men.
Men too have their anatomical peculiarities, with their erect penises being far larger for their body size (with a tendency to be even more so in homosexuals) than those of any other mammal. Male gorillas for example that may weigh as much as 200 Kg still only have penises about 7.5 cm (3 inches) long. Clearly there has to be some good reason for this extraordinary anatomical exuberance in men, and this will be discussed in Chapter 3. And again our chimpanzee relatives are different because they have bones in their penises, which if men had them might be quite useful towards the end of a hard day at the office.
This chapter however is concerned mainly with the hidden internal anatomy of the female sexual organs through which the sperms must pass on their way to meet and fertilise ova. Because it is in parts of these channels that a swimming race takes place between the two types of sperm (see Chapter 4), one of which creates male embryos and the other creates females.
In most standing or perambulating four-legged female mammals the external opening of the vagina is higher than the cervix near the inner end leading to the uterus, so sperms deposited in the vagina tend to stay next to the cervix even when the female is grazing or trying to escape from pursuing predators. However when women are standing upright or walking, any still liquid semen recently deposited in the inner end of the vagina tends to run out again, and this evolutionary alteration in normal body posture has therefore required compensatory changes in fashionable positions during and after human intercourse, as well as other mechanisms for moving the sperm from the vagina towards the ova (see Chapter 4).
The general layout of the internal sex organs in a woman is shown in Figure A below, and for comparison the sex organs of a typical female four-legged animal such as a goat are shown in Figure B.
The lower end of the vagina and the anus are surrounded by muscles of the pelvic floor, and in upright women these muscles help to hold up the heavy abdominal contents and stop them prolapsing out. Contractions of these pelvic floor muscles during sexual intercourse can tighten the lower end of the vagina around the penis and increase the pleasure for both partners. However the walls of the middle and upper parts of the vagina have only a weak layer of muscle and in fact during normal intercourse the upper end of the vagina dilates as if to provide an ample receptacle for the penis and semen.
The lower end of the pear-shaped human uterus is called the cervix, Latin for neck, and it protrudes into the front of the vagina near the inner end. For most of the menstrual cycle the cervix is blocked by a plug of thick mucus which effectively prevents bacteria and other disease-causing organisms from entering the uterus. Changes occur in this cervical mucus just before and during ovulation, and for a few days this special mucus then both lubricates the vagina and assists the upward passage of sperms into the uterus.
The normal healthy vagina has a smooth shiny lining which produces a sweat-like secretion when women are sexually aroused. This moist warm interior, which in sexually active women may be frequently exposed to contamination by unhygienic penises, has developed a special mechanism to prevent the growth of unwanted bacteria. A harmless strain of bacteria called Lactobacillus, closely related to other strains used in cheese production, lives in the cervical and vaginal secretions and produces lactic acid. The resulting strong acidity inside the vagina prevents the growth of most harmful and unwanted organisms. Incidentally it also kills unprotected sperms.
The mature non-pregnant uterus has a thick muscular wall capable of making both strong squeezing and sucking actions. The pleasurable sensations of female orgasm are mainly due to these muscular contractions; and in the few days close to ovulation such contractions help to move sperms in the cervical mucus quickly from the vagina to the upper part of the uterus, where the two tubes from the ovaries enter at the left and right sides. These tubes, which are usually called oviducts in animals, are often known as the Fallopian tubes in women because their anatomical connections were first well described by the 16th century Italian anatomist Gabrielle Fallopio. The point where each Fallopian tube enters the uterus is called the utero-tubal junction. The first part or isthmus of each tube has special functions, some of which are similar to those of the uterine cervix; both act as sperm reservoirs and also as biological filters that allow sperms to pass upwards close to the time of ovulation while preventing movement into the abdominal cavity of bacteria and other infectious organisms.
The Fallopian tubes are lined with cells that have minute waving hair-like processes called cilia. These sweep a carpet of fluid from the abdomen slowly down the tubes towards the uterus, again tending to prevent upward movement of infectious organisms. Muscular layers in the walls of the tubes also send successive waves of contractions down the tubes and help to pump the slow current of abdominal fluid towards the uterus.
At its outer third each Fallopian tube widens and becomes the so-called ampulla (from the Latin for flask). The two ampullae are the important areas where sperms usually meet and fertilise the ova. The outer ends of the Fallopian tubes spread out as a series of fingers that partially surround the ovaries. These fingers which have grooved inner surfaces gently sweep backwards and forwards over the outer surfaces of the ovaries to collect the ova as each one matures and becomes ready for fertilisation. Fertilised ova are then passively moved down to the uterus by waves of contraction in the Fallopian tubes.
Origins and advantages of sex
Although all the higher forms of animals and most plants have separate male and female sexes with different sexual anatomies, some plants and lower forms of animals have both sexes combined in each individual. These so-called hermaphrodites, such as garden snails and earthworms, each contain complete sets of male and female sex organs and have complex mating procedures which prevent the sperms from fertilising the same animal’s ova.
However the lowest existing forms of life, in which each individual consists of only a single cell, cannot go in for such bisexual anatomical complications. But even these minute unisexual organisms may sometimes pair off together and exchange genes before each cell multiplies into two by simple division. Bacteria growing in an abscess or in laboratory cultures can also take in useful genes which may help their descendants survive in a changing and ever hostile world. The so-called “golden staph” has acquired several genes in this way giving some of its strains resistance to most commonly used antibiotics.
The easy exchange of genes appears to be the main advantage of male and female sexes, for it enables pairs of individuals to mix their two separate sets of genes together and so produce a much greater variety in their offspring. As both the local environment and competition from other forms of life are always subtly changing, some of these varied offspring may by chance have special features which on balance help them to survive and breed, and in turn help their offspring to multiply better than exact carbon copies of the original parents could have done. Other offspring of this gene mixing process may have overall disadvantages and then leave few if any long-term descendants. This may explain why about a third of fertilised human ova never survive to become implanted in the uterus. However, on balance, sexual reproduction helps an inter-breeding group of animals or plants to change more rapidly and in succeeding generations compete more successfully with other species than would be possible with simple non-sexual copying of single parents.
T
he process of sexual reproduction may have begun on earth over three thousand million years ago in simple single-cell life forms, where it was common for larger individuals to gobble up smaller ones if they could catch them. In that process genes and even whole microscopic organ complexes from the smaller cell may have become accidentally incorporated with those of the consumer and then have been passed on to what became in effect joint descendants. Where this produced an overall advantage, a process that started out as accidental may have gradually become the routine in some of these primitive life forms, including in some the appearance of male and female sexes. However the full advantages of sex could only occur when the two parents could produce more than two immediate offspring. Some single-celled organisms do this by dividing to form a large number of separate spores, but larger multicellular organisms have mostly developed specialised reproductive organs each capable of producing myriads of male-forming sperms (or pollen grains in plants) and many female ova or equivalents.
A possible means of early gene sharing
Many different methods have developed for getting the sperms or pollen grains to meet the ova so they can mix their genes together. Some plants release vast numbers of their pollen grains into the wind, leaving it to chance that a few may settle on the female parts of other plants where they are needed. Other plants have developed attractions for insects to pollinate their female flowers. For four days each year in late spring coral polyps discharge their sperms and ova together in vast clouds, which turn the sea milky white above the 1800 mile long Great Barrier Reef off the coast of Queensland. Although these chance encounters between a minute proportion of male-forming sperms or pollen and their corresponding ova may have been relatively simple to evolve, these simple methods are also very wasteful and uncertain. Many animals have therefore developed special male and female sexual organs together with complex mating procedures to ensure that the male-forming sperms are delivered in bulk to the awaiting ova. But even in what we humans like to regard as the highest forms of animal life one enduring feature of primitive sex is that sperms are still produced in vast numbers. Thus a single human ejaculate of semen may contain some 200 to 400 million sperms, while a typical ejaculate from a stallion contains 4 to 9 billion and a boar may produce a staggering 20 billion.
The normal proportions of boys and girls at birth
Overall more boys are born than girls, with the usual ratio being about 105 boys to every 100 girls. This proportion has been traditionally called the “birth sex ratio” and been quoted simply as 105. There are other ways of referring to the proportions of boys and girls at birth, including percentages. But to such mathematical complications this Ebook will stick with the term “birth sex ratio”, meaning the number of male births to every 100 female births. Thus, in outlining the effects of many factors on the proportions of boys and girls at birth, things here will be kept as simple as possible by always expressing birth sex ratios in the format 105.0 or 106.7, meaning respectively 105.0 or 106.7 male births per 100 female births.
Much of the present understanding of how human sex is settled at conception has been based upon studying quite small variations in the birth sex ratios and relating them to the ages of parents, how long they were married, their occupations and so on. Of course in small numbers of births, with the numbers of male and female births often being so nearly equal, it’s rather like tossing coins to get heads or tails; and with small numbers of births like those in an individual family any combination can occur by chance and often does. Thus with only 5 tosses of a coin the closest one can get to equal numbers of heads and tails is 3 to 2. But with 500 tosses exactly 300 of one and 200 of the other would for all practical purposes never occur unless there was some unfair practice biasing the results. So the best way to minimise the effects of pure chance in studies of factors that may affect the proportion of boys and girls at birth is to examine series with very large numbers. After all, in a total of say only 205 births, the 50:50 chances of the last one being a girl or a boy might change the sex ratio from perhaps 105.0 down to 104.0 or up to 106.0. And in such a small number of births even wider variations in the sex ratio would often occur by chance, and no other reliable conclusions could be drawn from them.
The need to study very large numbers of births in order to make useful and reliable deductions from them has made much of this research difficult. For while information on huge numbers of birth registrations is readily available, there is usually very little associated information on the circumstances that may have been relevant to how sex was settled at conception. In most investigations where detailed information has been collected about the parents and possibly relevant circumstances of conception, the numbers of births studied have been too small to enable any reliable and useful correlations to be made. Unfortunately this has rarely stopped statistically naive medical and other scientists from claiming new break throughs in understanding how sex is settled at conception, and once such claims have been widely publicised they may be difficult to disprove and often become impediments to further and more reliable research.
A breakthrough in sex selection based on five births!
Chapter 2 - Sexual arousal
Concentrating too much on sex has its costs and dangers both in lower animals and humans. Inevitably it reduces attention to other essential matters such as feeding and detecting danger from predators. Indeed, where sexual reproduction requires conspicuously advertising the mating availability of a male or female to the opposite sex it may also attract the notice of both sexual competitors and enemies from other species. The final act of mating often exposes both the male and female to special danger, and is therefore often rather hurried.
For all these reasons most animals do not go around in a constant state of sexual arousal. It is only turned on at appropriate times.
Animal mechanisms
In many short-lived animals sexual arousal is merely a matter of maturation. The males grow up, are almost immediately sexual aroused, seek mates, copulate and rapidly die. The females live a little longer because they still have to mature and deposit their eggs. Other animals, and particularly those that live several years in seasonally varying environments, may respond sexually to the increasing daylight and warmth of spring or other stimuli from the external world around them which encourage them to produce offspring at the best time of the year for raising the young.
Thus the brains of many birds and some mammals respond to brighter seasonal light that stimulates their pituitary glands to produce special sex hormones called gonadotropins. Evidence will be presented to show that this also occurs in humans. These hormones in turn make the ovaries in females produce eggs and make the testes in males produce sperms. But whatever these early and necessary preparatory mechanisms may be, there is little point in getting into a dangerous frenzy about sex until a potentially willing mate has been found.
Many species have therefore evolved special mechanisms that first enable males and females to find one another, and then make suitably matched pairs excite one another to abandon their normal self-protective behaviour and enable them to engage in sexual intercourse. These sexually excitatory mechanisms commonly rely upon the receptor senses of smell, sight and hearing until direct physical contact is made.
Chemical substances which may act as sexual attractants and cause sexual attraction when detected by the opposite sex are called pheromones. Thus when there is a very gentle and steady breeze some male moths release pheromones which can be detected by females more than a mile away down wind, and these females then only have to fly upwind to meet the attractively scented males. In mammals it is often the males who may pick up the scent of pheromones in the cervical mucus appearing at the vulvae of females in heat, and at such times normally quiet stallions and stolid bulls may jump farm fences to reach mares and cows 100 or more meters upwind. Male foxes, that are normally scared of farm dogs, may be attracted quite close to tied up or fenced in bitches (female dog ones) on heat.
The males of some mammalian species also release pheromones which attract and excite the females. Boars for example produce a potent pheromone in their saliva to sexually stimulate sows; and in the Australian countryside a normally obedient and stay-at-home Collie bitch when on heat may run several kilometres straight up-wind to a male she can smell but has never previously met on another property. Human male armpit sweat may sometimes have a similar effect on women, though rarely enough to make them canter that far up-wind. Ivank Savic and her co-workers at the Karolinska Institute in Sweden demonstrated chemical responses in women’s brains to a testosterone-like compound in men’s sweat and similar responses in men’s brains to an oestrogen-like compound in women’s sweat.
In some mammals these sexual responses to pheromones appear to be largely instinctive, because males who have previously been totally isolated from females since soon after birth may immediately show the specific sexual reactions when they are first exposed to the scent of a female on heat. However uncastrated male domestic animals such as dogs, stallions and bulls also appear to have these instinctive reactions further reinforced as they accumulate sexual experience.
A sportive bull scents the breeze
Most birds and many mammals also use sound to signal their sexual availability. Sounds as diverse as the musical dawn chorus of the great tit, the farmyard chanticleer’s morning call, the unmelodious roaring of red deer stags and the bellowing of bulls have been shown to sexually excite the relevant females, though merely annoying the farmers’ wives.
Visual sexual displays are also common in animals and birds, varying from the male birds of paradise disporting their multicoloured plumes in the New Guinea rainforests to the swollen red-blue buttocks of fertile female chimpanzees, our nearest living animal relatives. While women may only waggle their rears a little more lasciviously and the whitest may only have slightest flushes on their bottoms at such times, two animal equivalent animal displays are the jewellery-like collections of coloured objects made by male satin bower birds, and the mounting behaviour of cows in heat.
Having offspring is a big investment for female mammals, so it’s not surprising that many of them have evolved to take a lot of wooing before they consent to intercourse.
Human stimuli
Men and women have specialised vomeronasal organs in their noses to detect pheromones released by the skin of the opposite sex, and although we may be totally unconscious of these sexual messages they nevertheless can have powerful effects on our sex hormone levels and sexual behaviours. Artificially produced chemicals mimicking these human pheromones can now be used as nasal sprays to ease certain mood disorders and other symptoms of premenstrual disorders in women. Doubtless before long there will be great sales of nasal sprays to stimulate immediate and irrepressible desire in our beloveds.
It has long been alleged that women living together for long periods in close quarters tend to begin menstruating at the same time, and if so this synchronisation may be brought about by their female pheromones.
When they can get close enough some men are turned on sexually by other natural body smells of women, and Napoleon famously sent Josephine a message from the battlefield ‘Ne te lave pas. Je reviens’, meaning ‘don’t bathe, I’m coming’.
Musk is said to have been used in perfumes as long ago as 3500 BCE to enhance natural body odours, and was particularly used by courtesans between their warm breasts. Convincing experiments have also shown that male armpit pheromones have sexual effects in women, and l’eau d’aiselle male (male armpit sweat) painted on women’s upper lips tends to make their menstrual periods more regular. It has been suggested that the tendency of lower social classes in Europe to have larger families than the upper classes may be partly because the former bathe less and thus are ‘more pheromonal’.
Certainly bathing used to be considered unnecessary and even dangerous in some societies. Peoples living north of the Gobi desert were reputed to put new sheepskin garments on each year over their rotting old ones, and thus their human skins eventually became covered with a thick layer resembling over-ripe Roquefort. This oleaginous covering may have kept their body lice under control and thus reduced the transmission of typhus fever. Presumably this is why the Mongol Hordes could be smelt downwind long before they could be heard or seen. Archimedes was so filthy he had to be forcibly carried to bathe, and it was on one of these rare occasions that he realised the clue to determining the specific weight of substances and leapt out of the bath crying “Eureka”. The courtiers of King John of Magna Carta fame thought his fondness for bathing very strange, and Queen Elizabeth I of England set an example to her courtiers in cleanliness by having a bath once a month “whether I need it or no”.
Soap was an expensive rarity until the 19th century CE, and there has been a long cultural tradition in many societies of using perfumes to conceal the natural body odours. The Queen of Sheba is said to have bedecked her bed with onions; while Cleopatra preferred garlic that was also used in ancient Egypt for vaginal douching. Possibly Julius Caesar found her strange exotic odours sexually exciting when he spent an amorous fortnight with her. But in view of his well known failure to make his many other lovers pregnant one must wonder whether Cleopatra wisely enlisted an additional sperm donor in the politically convenient conception of her son Caesarion. She later needed no such stratagems with Marc Antony who had no difficulty in making several women pregnant.
In Rome the use of ever more sophisticated and expensive perfumes became so excessive that it threatened the balance of payments, and Caesar with his fellow Censor Licinius Crassus put out an edict forbidding the sale of perfumed ointments. This of course merely drove the trade underground. The Romans blamed the Persians for elaborating perfumes saying in one translation ‘they had to palliate and hide the ranke and ƒtinking breath which cometh by their ƒurfet and exceƒƒe of meats and drinkes’
Nowadays in most wealthy societies the instinctive sexually attractant effects of natural pheromones have been culturally reduced if not completely submerged by bathing and the external and even internal vaginal use of perfumes. In a similar way most of our inherited standards of visual sexual attractiveness have been submerged by culturally acquired fashions of body shape, movement and adornment. These fashions change at bewildering speed and with only commercial logic, sometimes concealing, sometimes exaggerating the male and female secondary sexual characteristics. In one generation male beards may be thought attractive, only to be discarded in the next; while female skirts go up and down every decade or so to expose or cover the thighs.
There have been similar changing fashions about women’s pubic hair. Apparently King Solomon didn’t like it, and when he was warned that the Queen of Sheba was coming to visit him and might be rather hairy he had the floor before his throne surfaced with glass. The Queen had never seen glass before and on approaching the throne thought the floor was wet. So she raised high her skirts to keep them dry, and Solomon reputedly then saw in the reflection that the rumour was true, or at least as far as her legs were concerned. He then had a depilatory cream made up for her, presumably with instructions how far up to use it. It must have had the desired effect because afterwards, according to the Book of Kings, ‘he gave her all her desire’.
Some Hindus, both male and female, carefully keep their axillary (armpits) and pubic areas totally hair free, and the followers of Mohamed adopted a similar custom. While hairy armpits and pubes remained the heterosexual male custom in most other religions, hairless armpits for western women became fashionable early in the 20th century, followed when the earliest bikinis appeared in 1948 by sufficient trimming to conceal the pubic hair and ultimately by its total removal as thong bikinis left so little to the imagination.
Other senses besides the visual come into play when human couples begin to be sexually aroused and come into closer contact. These include touch, taste and smell. While the penis and clitoris are usually the most sensitive of the so-called erogenous zones in responding to touch and mutual fondling, a few women can also be brought to orgasm merely by lovers kissing or playing with their nipples, while other women may just put up with it. Often these variable erogenous zones in individual men and women seem to depend more upon their early and formative sexual experiences than upon any instinctive mechanisms. However, once a man or woman has learnt to associate fondling of a particular part with sexual arousal that tends to become an erogenous area for the life of that person. This may be part of a natural pair-bonding mechanism and can present a difficult learning challenge for a new sexual partner.
The development of the human intellect and communication through speech has enormously widened the cultural avenues for sexual attraction and arousal. These new avenues have enabled the imagination and the sharing of sexual imagery between partners to play major roles in human sexual arousal and intercourse.
Human sexual arousal partly caused by primitive instinctive reactions and partly resulting from culturally acquired responses, produces its physical effects both through the quickly reactive nervous system and through slower changes in sex hormone levels. The male penis responds to nerve impulses and in humans is quickly pumped up by the blood engorgement of so-called polders in its spongy so-called cavernous structure. Corresponding but somewhat lesser changes can also occur quickly in the erectile tissues of the female labia and of the clitoris with its deeper extensions surrounding the mouth of the vagina. However some of the important sexual responses, particularly in women, have a slower hormonal basis.
Hormonal responses
Several so-called endocrine glands produce sex hormones that circulate in the blood and produce effects on the sex organs, reproduction and sexual behaviour. There are over a dozen different sex hormones produced by the pituitary gland just under the brain, by the adrenal glands above each kidney, and by the ovaries, testes and prostate gland. For the present purposes of describing how sex is determined at conception we only need to mention a few of these hormones.
A small underpart of the brain produces a hormone called gonadotropin releasing hormone, or GnRH for short, which in turn stimulates the pea-sized pituitary gland to secrete two gonadotropin hormones. These pituitary gonadotropins in turn may stimulate the ovaries in women to mature ova and other female sex hormones or, in males stimulate the testes to produce sperms and male sex hormones. Thus there is a hormonal pathway that enables the brain indirectly to modify the functions of the ovaries and testes.
The brain may begin to be sexually aroused by many external stimuli, such as the lengthening and brighter days of spring, the sight of a woman’s pouting lips, swelling breasts and swaying bottom or corresponding fashionable male features, or by the intimate scent of one’s beloved. Alternatively the brain may be sexually inhibited by mental or physical stress, or be too preoccupied with other matters to have attention to spare for sex. In addition to these high level responses to external factors, the brain-pituitary hormonal connection is also affected by sensations from the erogenous zones and the levels of other sex hormones in the blood, particular the female estrogens and the main male hormone testosterone.
So it’s a complicated set up. On the one hand, the brain can initiate or prevent sexual arousal, indirectly producing changes in the male and female sex organs and levels of testosterone and estrogens. On the other hand, physical stimulation of the erogenous zones, sexual intercourse and changing levels of circulating testosterone and estrogens may react on the brain. Sexual excitation and orgasm in both men and women are associated with increased blood levels of pituitary gonadotropins.
Men and women both have circulating male and female sex hormones produced in small amounts by the adrenal glands. In men, sexual desire and performance is decreased with low levels of testosterone or high levels of estrogens; however in healthy men increasing circulating testosterone above normal levels with administration by injection does not further increase desire or performance unless there is a placebo effect. There also appears to be a correlation between testosterone levels and sexual arousability in women and in those with low testosterone levels treatment with testosterone sprays or creams may strengthen their libidos.
In women the cervix produces a special mucus secretion in response to circulating levels of estrogens and other sex hormones called progestins produced by the ovaries. As the level of circulating progestins rises rapidly just before an ovum is released from one or other ovary, the secretion of mucus by the cervix increases in amount and changes in structure (see Chapter 4), making it highly efficient in attracting and transporting sperms. Higher circulating levels of pituitary gonadotropins may therefore indirectly affect the transport of sperms by increasing the levels of estrogens and progestins.
Physical effects
As sexual arousal increases, many physical effects occur, some apparently to promote even further sexual excitation and others to physically facilitate intercourse. The heart beats faster, the blood pressure rises, breathing becomes more rapid and the irises in the eye dilate. In about 700 BCE an Indian surgeon called Sushruta noted, ‘the face of a woman becomes full and lively . . . She feels a desire for sexual intercourse and speaks sweet words. Her eyes, hair and belly droop down. A sort of distinct throbbing is felt in her arms, thighs, mammae, umbilicus, perineum and buttocks. Her sexual desire grows intense and prominent, and its gratification gives her utmost joy and pleasure’.
In men the most prominent feature of sexual arousal is swelling, lengthening and erection of the penis as the release of nitric oxide from nerve endings causes the contraction of the exit valves from polders in its spongy structure which then becomes pumped up with blood. The drug Viagra acts through this mechanism and this process may be aided by an increase in general blood pressure. The cremaster muscle in the scrotum pulls the testes close in to the body where they will be more protected during the possible mutual contortions ahead, and a slight glistening of lubricative secretion may appear at the tip of the penis.
Corresponding changes occur in women with swelling and erection of the clitoris together with its associated deeper parts around the mouth of the vagina. There is also some swelling, flushing and contraction of the inner labia, lubricative secretion from the Bartholin glands near the vaginal opening, additional secretion from the vaginal wall, and lengthening and dilation of the inner end of the vagina.
Foreplay
Apart from being enjoyable in itself, a period of mutual kissing, fondling and other forms of both mental and physical titillation is particularly important for many women in preparing them to fully enjoy intercourse. But while most men enjoy some foreplay they don’t need it to be quickly ready for the main event, and there is always the risk that too exciting foreplay may cause mutually disappointing premature ejaculation or that excessively prolonged foreplay may lead to ennui.
Insofar as foreplay or the lack of it may influence whether or not women have orgasms before, during or after intercourse, foreplay may itself have some effect on the sex ratio of births. (See Chapter 7.)
Chapter 3 - Intercourse
Animal variations
Almost all four legged female mammals have sexual intercourse while lying on their abdomens or standing with the male mounting and humping the female from behind. In this position the male rests his chest on the female’s back, usually gripping her with his front legs. Young male domestic animals may take a while to learn just how to do it and at first often try to mount the wrong end. However the females don’t oblige with fellatio.
Even with experienced male animals that know exactly what to do and where, most females usually have to cooperate by keeping fairly still. In female animals with substantial tails it helps if these are swung to one side, particularly in kangaroos and horses. The long coarse hairs from the tail of a mare can abrade the stallion’s penis like little saws. Rape is exceptional in mammals though at the first attempt some females require more than a little gentle persuasion.
In animals such as horses and cattle where the back feet can give vicious kicks, the male’s soft underbelly, penis and testicles may be fully exposed to the females’ rear hooves during the first phase of mounting. But as every vet, sheep or cattle farmer and bull soon learns, cows can’t really damage you when you are pressed up tightly enough against their rear ends. And in case the former gives some city dwellers the wrong idea, livestock farming sometimes involves physically pressing sheep and cattle through narrow ramps.
In any event, when the females are fully in heat they usually give every appearance of enjoying it once copulation has started and often seem to be trying to seduce the males to repeat it many times. One hot sunny afternoon the author sat on his front veranda watching his first Charolais cow keenly collaborate in being mated over twenty times in less than three hours by a rapidly tiring mature Murray Grey bull and two of his apprentice sons. On that occasion frequent intercourse did not produce a son as I remember well, because in the early spring when I was bending over to ear tag the new born heifer calf the mother tossed me high in the air and on coming down I broke a leg. As I lay helpless on the ground the white cow circled me menacingly and it began to snow. We must have presented a deceptively peaceful rural scene to those in cars on the nearby road for as I waved to them for help they just waved back and passed on.
As mentioned in Chapter 1, the female anatomy in four-legged mammals usually has the vagina sloping downwards from the external opening, and in species where the male ejaculates semen into the vagina this slope tends to make it pool right at the opening of the cervix. So females in these species can continue to graze after mating or even flee from pursuing predators without losing the semen. However some mammals such as the horse, pig and dog have developed an even more secure mechanism in which the male ejaculates his semen directly through the cervix and into the uterus of the female. In pigs, where the male’s long spiral penis screws right through the cervix into the female’s uterus this even allows the female to continue walking about and rooting during intercourse while the still attached boar staggers after her on his two hind legs.
Occasionally in some bitches their internal muscles may clamp so tightly around a dog’s penis that he cannot withdraw and yelps painfully. The shoe as it were is on the other foot in cats, where a queen’s escape may be impeded by backwards facing barbs on the tom’s penis. In women the rather rare condition called vaginismus results from an involuntary spastic contraction of the muscles surrounding the lower end of the vagina, and contrary to the popular rumour among young men this tends to prevent entry of the penis more often than clamping around it once full penetration has occurred. Hard luck!
W
hen they are walking about or standing on four legs, the uterus in most female mammals tends to hang downwards into the abdominal cavity from the inner end of the vagina, and so after ejaculation into the vagina the semen tends to remain in the lower inner end. However some mammals, and particularly the monkeys and higher primates, have adopted a more upright posture both when swinging about in the trees and when resting. This means that semen is ejaculated into what then becomes the upper instead of the lower end of the vagina, producing a risk that it might all rapidly run downwards and be lost.
Two mechanisms are important in reducing this loss of semen in animals with upright postures. When the sperms are mixed with secretions from the prostate gland during ejaculation the resulting semen quickly coagulates into a sticky blob, partly surrounded by cervical mucus. If the semen is ejaculated close to the cervix this coagulation tends to keep it stuck there, even when the vagina is in an upright position. Then, as enzymes in the prostatic secretion make the coagulation slowly liquefy there is a second mechanism which attracts the released sperms to swim into the adjacent and specially structured viscous mucus produced by the cervix (see Chapter 4), and some of this mucus may be sucked back into the uterus. This second mechanism probably operates in all female monkeys and primates, and may be particularly effective when women experience orgasm. It is described in more detail in Chapter 7. Little is known for sure about whether female monkeys and apes experience and enjoy orgasms, but both sexes of our closest relatives, the Bonobo chimpanzees, seem very enthusiastic about copulation even when the females are not in their fertile periods.
Although monkeys and apes are often very inventive in their play and clearly enjoy sex, they mostly have sexual intercourse with the female standing on all four legs or holding on to a branch while the male mounts her from behind. The buttocks of female monkeys and apes and the area around the opening of the vagina often become swollen and brightly coloured during the periods when the females are most fertile and willing to be mated, thus advertising their sexual availability and presumably their special attractions to the males; chacun à son gout. This is particularly noticeable in our closest animal relatives the chimpanzees, and although women’s buttocks do not go bright red with desire their rounded posteriors especially emphasised by a “caramel chewing” gait do have obvious and comparable sexually excitory functions.
In some species of monkeys where the males are much larger and stronger than the females there is occasionally a variant of the standard mating position in which the male squats or leans back against a convenient branch, firmly grasps the female around her chest from behind, lowers her onto his erect penis, and then proceeds to pump her up and down with his arms until ejaculation occurs. Many will recognise this as the origin of the commonest variation in humans from their standard position during intercourse, though we usually have the woman doing most of the physical work while squatting face-to-face over the recumbent man.
The face-to-face position during intercourse is used only rarely among the higher apes. It has been observed with two gorillas in a zoo, and gibbons which usually pair off for life often have prolonged cuddles closely face to face up in the trees and may occasionally end up mating in that position.
Human positions
This has been a favourite subject for books, painting and sculpture, and various methods have been proposed for changing the proportions of male and female conceptions by varying the choreography of intercourse.
Young Japanese couples were traditionally given a pillow book illustrating 12 standard positions to take to bed with them on their wedding night. Helen of Troy was said to have had a maid who was expert in such choreography, and Cyrene was famous for her 12 positions in ancient Greece. A 19th century European book described 48 positions, but even these did not include some of the gymnastic variations shown in sculptures on the Hindu temples in Khajuraho. Several of these, such as doing it with one or both partners standing on their heads, would have required exceptional athleticism or help from others to maintain balance. Others would seem to be impossible with a strongly erect penis.
Khajuraho
Basically there are only two human positions for intercourse to produce children - the partly culturally acquired face-to-face position, and the almost wholly instinctive male entry of the female from the rear. Each of these positions has several major variations depending mainly on whether the couples are standing up or whether one or both are kneeling or lying down. Then there are almost innumerable minor associated movements as complex to describe as those in classical ballet.
Face-to-face sexual intercourse is peculiarly human because it gives full play to our capacity for mutual excitation through both verbal and non-verbal erotic communication and for pre-mating sexual fondling foreplay with our roving hands. Thus human mouths and hands as well as breasts and bottoms have become secondary sexual organs, and face-to-face positions during intercourse enable both the man and woman to use all these together with facial expressions and language as methods of sexual stimulation. It’s therefore not surprising that variations in face-to-face positions are used in well over 95% of human sexual intercourse.
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