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 “Will the Junto Society find my paper interesting?”  This question has plagued many 
Junto Society members with doubt as they converted their scholarly interests into essays.  I know 
that you will find this paper interesting.  Thanks to natural selection, I am certain of your interest. 
 
 During this meeting, those in this room will produce approximately 360 million mature 
sperm, which is more than twice the female population of the entire United States.  In the world, 
men will produce 7.38x1016 sperm during the same interval1.  Barring the exception of the 
appendix, humans have evolved for energy efficiency.  Every organ has its function, and every 
physiological process yields an advantage to justify its energetic cost.  If all it takes is one sperm 
to fertilize an egg, it makes no sense—on a surface level—for men to produce so many sperm.  
Granted, men put these to use, considering that the average ejaculate contains enough sperm to 
impregnate every woman in the country twice over.  But why so many sperm? 
 
 Tonight, I plan to answer the “why so many sperm?” question.  This being done, I will 
continue into a controversial set of theories that explain human sexuality and behavior.  I will put 
anatomy, economics, endocrinology, and evolutionary biology to use in answering these 
questions.  We will talk about what men and women find attractive, which will launch us into a 
discussion about male and female jealousy and infidelity.  This will give us a model of male and 
female sexual strategies.  Next, I will tackle the mystery of the female orgasm.  Does it have a 
function?  Why is it so much more elusive than its male counterpart?   
 
 
I.  The Sperm Army 
 
 The average male ejaculate contains three-hundred million sperm (Baker 24).  What 
could be the point of inseminating a woman with this many sperm, and of consuming the 
resources to produce all of them in the first place?  You might think this is enough sperm to 
fertilize three-hundred million eggs.  As it turns out, less than one percent of the three-hundred 
million sperm in the average inseminate are capable of fertilizing an egg (Baker, back cover).  
But what about the other ninety-nine percent?  An ejaculate constitutes an army of sperm ready 
to fortify the female reproductive tract.  The army has several different types of troops.  As we 
mentioned before, less than one percent are the egg-getting sperm.  These sperm have sleek and 
athletic morphologies for effective swimming to eggs (41).   
 
 Before we talk about the rest of the sperm army, we must remind ourselves that the 
current generation of men comes from the line of male ancestry that has been the most successful 
at reproduction.  These men have developed optimal anatomy, behavior, and physiology to make 
them the most successful at reproduction.  Amid competition from other men, one means of 
accomplishing this has been deploying a sperm army with the best size and composition for the 
task.   
 

                                                
1 This was calculated assuming a production rate of twelve million sperm per hour.  One thousand sperm are 
generated in the time it takes for the heart to beat once (Baker 25).  Population data combine adult and elderly male 
populations from Wolfram Alpha (www.wolframalpha.com). 
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 Sperm wars only arise when sperm from multiple men coexist in one woman.  One in 
twenty-five Britons is conceived from sperm warfare (Baker 38); based on this, since 1900, it is 
nearly certain that one of your ancestors was conceived from the winning man of two different 
sperm armies (39).  Sperm survive for approximately five days in the female reproductive tract 
(10), so inseminations from different men within this five-day window result in a sperm war.  
Since sperm competition is surprisingly common, it has powerfully influenced the course of 
natural selection.   
 
 The mainstay of any sperm army parallels the military equivalent: the soldiers.  
Spermatic soldiers touch heads with any sperm they encounter.  If they detect a chemical 
signature indicating that the sperm came from another man, they release a dose of spermicidal 
chemicals, or, should they run out, they lock the other sperm in a deadly embrace (Baker 42–43).   
 
 Once deposited at the top of the vagina, egg-getting and killer sperm quickly swim into 
the cervix.  Many of them head for the fallopian tubes, the usual site of fertilization, but the 
majority entrench themselves in a base: small recesses in the cervix—the cervical crypts (Baker 
43).  To understand the sperm army’s base, we must go into greater detail about the cervix.  At 
the center of the cervix lies a narrow, mucus-filled tunnel.  The mucus in the tunnel contains 
microscopic channels through which sperm, bacteria, and viruses can travel.  During most of the 
menstrual cycle, women are infertile and sperm are unnecessary, so the channels are narrow and 
scarce, and the mucus thick, to keep out disease.  During the fertile phase of the cycle leading up 
to ovulation, the mucus becomes much thinner, and the channels widen to admit sperm (Baker 
18).  Military fortifications need walls, however, so men deploy a third class of sperm, the 
“blockers,” to prevent sperm from other men from intruding.  Many sperm—the proportion 
varies based on how many spurts of semen the male body subconsciously decides to eject, and 
based on how recently the man last ejaculated—have passed their prime and become elderly, or 
show disfiguration.  Such sperm can hardly swim, and often have crooked tails.  Many of these 
beasts sport two, three, or even four heads.  After the egg-getting sperm quickly swim ahead of 
them, these sperm bring up the rear and then block off the cervical mucus channels (Baker 41). 
 
 Now that we have met the three principal sperm types—egg-getters, killers, and 
blockers—and discussed how an army of them fortifies itself in the female reproductive system, 
we can address a hotly-debated question—does size matter?  Evolutionarily, it does.  Penis size 
ranges remarkably.  On average, Negroid peoples are the most well-endowed, and Asian peoples 
sport the smallest genitals.  Caucasians rest in the middle (295).  Why does this matter?  Penis 
size matters for reproductive success because the penis is much more than a means to deliver 
sperm.  The penis has evolved to remove material from the vagina; it is a suction piston.  Let’s 
assume the seminal pool from another man rests at the top of a woman’s vagina.  With each 
forward thrust, the streamlined glans of the penis pushes past this semen.  With the foreskin (if 
present) retracted around the shaft, the vertical flanges at the back of the glans trap any semen 
behind them, pulling the semen to the entrance of the vagina with each backwards thrust.  This 
allows men to remove others’ sperm from competition (156).  A large penis gives a man a slight 
advantage in a culture of promiscuity and back-to-back inseminations (294), though larger 
penises run the cost of greater vulnerability to damage (295).   
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 More important—though less conspicuous—than penis size is the size of the testicles.  
Testicular size follows the same racial pattern as penis size (295).  Men with large testicles 
produce sperm at a greater rate and introduce more sperm at intercourse, so they are equipped to 
effectively win sperm wars (292).  These men can have the most surviving children by 
inseminating as many women as possible; monogamy for them would be a waste of their sperm-
delivering capacity.  I hypothesize that these men—due to higher testosterone levels produced by 
their large testicles—exhibit the behaviors, aggression, and libido important for their strategy of 
attracting and inseminating many women.  For simplicity, I will refer to these highly-
testosteronized womanizers as alphas. Those with smaller testicles and lower testosterone follow 
a counterstrategy—monogamy and mate guarding (292).  I dub these men the betas.  Betas do 
best when they can keep a woman in a monogamous relationship, and routinely inseminate her 
with ejaculates high in blockers to keep out the sperm of alpha interlopers.  Betas ejaculate less 
frequently, so each ejaculate is older and higher in senescent blocking sperm.   
 
 
II. Intergender Dynamics: Attraction and Jealousy 
 
 With the concept of sperm war, and with the two polar male reproductive strategies 
enumerated, we can move on to questions more pertinent to how humans interact.  What do 
people find attractive in the opposite sex?  Why, in the course of a generally satisfying 
relationship, do people cheat on people they love?  Like Homer’s Iliad, this answer begins with 
jealousy.  The emotion that launched a thousand ships is so powerful that it explains a large 
proportion of murders of women (Neese and Williams 194).  Male jealousy stems from an 
obvious fact with profound implications.  When a women gives birth, she knows that it is her 
child.  But when a man watches, without paternity testing, he has no way of knowing whether he 
fathered the child.  Men need to screen women for fidelity, lest they end up spending years 
providing for the mother of another man’s children and raising children who are not their own.  
Men with no defense against this ploy have been eliminated from the gene pool (194).  To look 
out for their reproductive success, men often require virginity for valid marriages.  In some 
societies, men take their chastity preference even further, going so far as to require women to 
wear burqas, to endure foot binding to deter them from straying, or to undergo genital mutilation 
(195).  Despite male defensive strategies, women often outmaneuver men.  Based on blood 
group evidence, approximately ten percent of children are products of cuckoldry; their father is 
not who they think it is (Baker 54).  Higher-income men tend to do better; cuckoldry only 
happens to one percent of wealthy men, five to six percent of middle-class men, and ten to thirty 
percent of lower-status men (124).  Higher status men also tend to cuckold poorer men more 
often than the reverse (125).  
 
 In contrast to sexually-rooted male jealousy, female jealousy stems from the threat that 
her provider could devote time and resources to other women.  Generally, jealousy is reported to 
be more intense for men (Neese and Williams 194), as cuckoldry presents a bigger risk.  This 
may lead to married women tolerating affairs so long as their husbands continue to provide them 
time and resources.  But what attracts women to men in the first place?  Biologically, women 
face two issues in deciding on men.  On one hand, children require an enormous investment, and 
she is more likely to raise a healthy child who will grow up to perpetuate her genes should she 
find a man who is unattached to another woman and has the time and wealth to support her.  
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Women prefer men older than they are for long-term partnerships, since these men have had time 
to prove that they can amass resources (126).  But since many of these men are committed to 
other women already, they often have to try to judge the potential of younger men instead (123).  
The monogamy-seeking beta male, with small testes and low testosterone production, often fills 
the role of long-term partner, and women become jealous if such a male looks elsewhere.  On the 
other hand, women face a short-term imperative to combine their genes with genes from a 
highly-fit man to give her offspring the best chance at survival and reproduction.  As indicators 
of genetic quality and fertility, women look for a waist ninety percent of the circumference of the 
hips, broad shoulders, firm buttocks, wit, and intelligence.  Looks matter much more for short-
term partners (124).  Alpha male types tend to fit the short-term partner role.  Since women are 
looking for two vastly different types of partner, they have two options.  Option one entails 
compromising and coupling with a man who has good genes and is a good partner, but such a 
jack of all trades typically masters neither.  Option two entails risking disease and punishment by 
committing infidelity.  If a woman succeeds in putting option two into practice, she reaps the 
reward of a long-term partner caring for her and her child fathered by a man with superior genes.   
 
 The desires of women for alpha male and beta male traits ebb and flow with the 
menstrual cycle.  During the fertile part of the cycle leading up to ovulation, rising estrogen 
concentrations give women stronger preferences for men with muscularity (261); masculine 
facial features; deeper voices; body symmetry and concomitant pheromonal cues; and displays of 
forward, aggressive behavior.  With the exception of body symmetry, mens’ testosterone levels 
correlate to the expression of all of these traits (Roney 249), giving alpha males with large 
testicles the advantage in terms of attracting fertile women.  When a woman is in a long-term 
partnership, she is more likely to cheat during the pre-ovulatory phase of the cycle, where she 
can achieve the benefit of actually conceiving with a genetically-superior man’s sperm (250).   
 
 What do men look for in women?  For one, men choose women much less selectively 
(Neese and Williams 189).  Men can increase their reproductive success enormously by 
inseminating a fertile woman, at a cost of five minutes and the possibility of disease.  On the 
other hand, an insemination may consign a woman to nine months of pregnancy followed by 
years of childrearing—potentially with no help from the father—and bears a greater risk of 
disease.  Women, then, must choose men carefully and time intercourse prudently to avoid an 
enormous mistake in their reproductive lives (Baker 221). 
 
 Despite their lower selectivity, men prefer fertile and chaste women.  Women with higher 
pre-ovulatory estrogen levels are generally more fertile.  But how can men detect this?  Since 
quizzing women about their menstrual cycles and asking for saliva samples for a quick estrogen 
analysis has yet to work as a pickup line, men turn to their eyes for information.  Men look for 
women with larger breasts and smaller waist-to-hip circumference ratios (the classic “hourglass 
shape”) as an indicator of high estrogen levels.  High-estrogen women also have more attractive, 
feminine faces, along with higher voices (Roney 255).  Youth also indicates desirable fertility.  
But can men tell when women are at the fertile phase of their cycle?  In contrast to female Old 
World primates, such as baboons, that show conspicuous swellings when fertile (Domb and 
Pagel), human women give men no overt cues.  Men, however, are able to judge that the same 
woman is slightly more attractive during the late follicular (fertile) phase of her cycle as opposed 
to the luteal (infertile) phase, both in looking at photographs of women and in judging their 
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scent.  These subtle cues, however, make men only slightly more successful than chance at 
predicting fertility (Roney 255).   
 
 Although men and women typically claim to be working together in a mutual 
relationship, their bodies’ reproductive agendas typically oppose one another.  A man in a 
relationship can succeed by maintaining an army with many blocking sperm by inseminating his 
girlfriend or wife through routine sex every three days or so.  In contrast, a woman can benefit by 
hiding her fertile phase, keeping him confused, and having sex often enough to satisfy the man 
and convince him that he has sired any children they have together.  Meanwhile, if she keeps him 
in the dark and manipulates the situation properly, she can give an alpha male interloper a much 
greater chance of fathering her children through an affair.  No man would want to risk this 
outcome, leading to a male preference for innocence and chastity, and to a tendency toward 
jealousy. 
 
 
III. The Mystery of the Female Orgasm 
 
 We have established the traits that women find attractive in men, both for the short-term 
fling or infidelity, and for the long-term relationship or marriage.  Women assess all of the traits 
we have discussed so far before having sex.  In attempting to solve the mystery of the female 
orgasm, we will discover more about what women want, and how women can manipulate the 
outcome of sperm warfare.   
 
 The male orgasm is essential for reproduction.  On the other hand, the female orgasm has 
no readily-apparent purpose.  As another mystery, women vary enormously in their capacities for 
orgasm.  A few statistics about orgasm during intercourse illustrate this.  Twenty to twenty-five 
percent of women claim to orgasm every time or nearly every time they have sex.  Most of these 
women find direct clitoral stimulation necessary to achieve such orgasms.  About a third of 
women orgasms from intercourse some of the time, another third rarely, and five to ten percent 
never orgasm from intercourse (Lloyd).  Eighty percent of women, however, masturbate to 
orgasm at some point in their lives, typically about once per week (Baker 167).  To add to the 
variety, anecdotal reports differentiate G-spot orgasms from clitoral orgasms, and mention 
female ejaculation and even breast orgasms as possibilities.  Forty percent of women can achieve 
orgasm with no physical stimulation at all; these orgasms occur spontaneously during sleep, 
much like the more common male counterpart, the wet dream (172).  The variety in the female 
sexual response may act as a test for men.   
 
 If a man can arouse a woman and bring her to orgasm, he likely has past experience with 
other females.  Since women vary so much, it takes significant experience for men to pleasure 
them.  This means that other women must also find a good lover attractive.  In this case, any sons 
she produces with him will likely inherit genes attractive to women, allowing her to perpetuate 
her genes in the future (Baker 207).  This phenomenon, which we may call “social proof,” may 
even justify leniency given to cheating men in long-term relationships; an affair, or, much more 
mildly, interest from other women, can subconsciously indicate the man’s desirability.  An 
economic model of supply and demand applied to men attributes a higher value to men in greater 
demand by women; economic thinking along such lines could be a ripe area for further inquiry. 
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 Three main theories exist to explain the female orgasm’s purpose.  The first theory, the 
Paramour Theory, claims that female orgasm exists to bond a woman to her partner for success 
in raising any children they have.  The Paramour Theory links orgasm with procreation.   The 
rarity of female orgasm through intercourse alone, however (only six to ten percent of women 
can achieve such orgasms), casts doubt on this theory (Lloyd).  Despite this rarity, men can 
surely impress women with the social proof that an orgasm assures.  Additional support for the 
importance of female orgasm in bonding comes from a look at the hormone oxytocin.  Oxytocin 
reduces anxiety and promotes pair-bonding and affable social interaction.  Additionally, large 
releases of oxytocin result in uterine contractions (Sanchez et al., 320).  The high amounts 
present at delivery (328) may help the mother bond to her newborn baby.  Men and women both 
release oxytocin during orgasm (323), which may promote pair bonding in a couple. 
 
 The second theory, the Sperm Upsuck Theory, will require us to reconsider the cervix 
and its role in bringing sperm into the female reproductive tract.  Sex researcher Dr. Robin Baker 
has gone to unusual lengths to develop this theory.  By using a tiny camera inside a masturbating 
woman’s vagina, he confirmed that a phenomenon known as cervical tenting occurs when a 
woman climaxes.  The cervix gapes and dips down repeatedly when this occurs (168), and the 
tenting goes on for one to two minutes (184).  The tenting process causes several changes in the 
cervix.  Tenting widens channels in the cervical mucus, opens up new channels, sucks semen 
exceptionally far into the cervical mucus channels, purges cervical crypts of any sperm that have 
fortified them, and acidifies the mucus.  To understand the importance of tenting, Baker also 
collected data on how many sperm women retained from intercourse, with or without orgasm.  If 
semen is present at orgasm, the woman will retain between fifty and ninety percent of the sperm 
(183).  The cervix will dip down into the pool of semen, mixing it and sucking up sperm from it, 
like an elephant’s trunk at a watering hole (20).  But if no orgasm occurs, the woman’s body will 
eject most of the sperm, and zero to fifty percent of sperm will make it into the uterus (183).  
Therefore, a man can skew the odds of fertilization in his favor if he can give a woman an 
orgasm during intercourse.  Often, however, a woman may want to keep a man as a partner, but 
not a father.  A woman can fake an orgasm during intercourse to convince a partner that he is 
likely to father any forthcoming children.  To prevent him from fathering her children, a woman 
can have an orgasm before intercourse, whether via masturbation, nocturnal orgasm, or foreplay.  
This will cause cervical tenting to occur when no sperm are around.  This will reset the cervical 
mucus filter.  The cervical mucus will become inhospitably acidic, and old sperm voided from 
the cervical crypts will plug it up (169).  These effects can allow a woman to reduce a man’s 
chances of winning a sperm war with a preliminary orgasm (185).   
 
 Baker’s theory provides a fascinating analysis of female strategy that explains the 
mystery of female orgasm.  Unfortunately, we cannot accept the data backing up the Sperm 
Upsuck Theory without question.  Baker used data from only eight couples to conclude that 
female orgasm during intercourse increases sperm retention.  He took ninety-three data points 
from one couple, but only eleven points from the other seven couples, making extrapolating the 
theory to the population a dubious proposition (Lloyd). 
 
 Dr. Elisabeth Lloyd from the University of Indiana provides a third theory of female 
orgasm, the Fantastic Bonus Theory.  This theory ditches adaptationism; unlike the Paramour 
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Theory and the Sperm Upsuck theory, the Fantastic Bonus Theory does not insist on finding an 
evolutionary function for the female orgasm.  Instead, the Fantastic Bonus Theory holds that the 
female orgasm comes from a happy developmental coincidence.  The penis and the clitoris both 
develop from the same embryonic cells, so they contain similar tissues (nervous and erectile, 
especially).  Similarly, men and women contain similar sets of smooth muscles that contract 
pleasurably during orgasm.  Since men, by necessity, must be able to orgasm, female 
development along similar pathways yields the fantastic bonus of orgasmic potential. 
 
 
IV. Concluding Thoughts 
 
 Tonight, we have gone through the evolutionary underpinnings of human sexual 
behavior.  Why do men produce so many sperm?  They produce an army with egg-getters, 
killers, and blockers for success in sperm warfare.  Alpha males with larger genitalia specialize 
in this—so size does matter—but beta males specialize in mate-guarding and avoidance of sperm 
warfare.  What do men and women find attractive?  For men, it’s fertility and chastity, but for 
women, it’s beta male characteristics for the long term, and alpha for the short term.  What 
solves the mystery of the female orgasm?  A female test for social proof of male desirability to 
women, bonding through the Paramour Theory, manipulating sperm warfare through the Sperm 
Upsuck Theory, or the Fantastic Bonus Theory may explain it.  These questions, however, are 
only the beginning.  Evolutionary thinking extended to phenomena ranging from prostitution to 
homosexuality can tell us even more about how we came to be.  Additionally, it can inform us 
about where we are headed with political policies like China's one-child policy, paternity testing, 
and continually-improving contraceptive technology.  Ultimately, we as humans have a unique 
ability to make sexual decisions based on logic and morals, but in the end, the biological urges 
we share with our evolutionary cousins powerfully influence our behavior.
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