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PREFACE

The subj ect of sex preoccupies us. It's the source of our nost intense
pl easures. Otenit's also the cause of m sery, much of which arises
frombuilt-in conflicts between the evol ved rol es of wonen and nmen.
Thi s book is a specul ati ve account of how human sexuality canme to be
the way it nowis. Mst of us don't realize how unusual human sexual
practicesare, conparedtothoseof all other Iivingani mals. Scientists
infer that the sex |ife of even our recent apelike ancestors was very
different fromours today. Sone distinctive evolutionary forces nust
have operated on our ancestors to nmake us different. Wat were those
forces, and what really is so bizarre about us?

Under st andi ng how our sexual ity evolved is fascinatingnot onlyinits
own right but al soin order to understand our ot her distinctively human
features. Those features include our culture, speech, parent-child
rel ati ons, and nastery of conpl ex t ool s. Wi | e pal eont ol ogi sts usual |y
attribute the evolution of these features to our attainnent of |arge
brains and upright posture, | argue that our bizarre sexuality was
equal |y essential for their evol ution.

Anong t he unusual aspects of human sexual ity that | di scuss are femal e
menopause, the role of nen in hunman

societies, having sex in private, often having sex for fun



PREFACE

rather than for procreation, and t he expansi on of wonen' s breasts even
beforeuseinlactation. Tot hel ayperson, thesefeaturesall seemal nost
too natural torequire explanation. Onreflection, though, they prove
surprisingly difficult toaccount for. I'll al so discuss the function
of nen's peni ses and t he reasons wonen but not nen nurse their babi es.
The answers to these two questi ons seemutterly obvious. Wthin even
t hese questions, though, lurk baffling unsol ved probl ens.

Reading this book will not teach you new positions for enjoying
intercourse, nor will it help you reduce the disconfort of nenstrual
cranps or menopause. It will not abolish the pain of discovering that
your spouse is having an affair, neglecting your joint child, or
negl ecting you in favor of your child. But this book may hel p you
under st and why your body feels the way it does, and why your bel oved
i s behavi ng t he way he or she i s. Perhaps, too, if you understand why
you feel driven to some self-destructive sexual behavior, that
under st andi ng nay hel p you to gain distance fromyour instincts and
to deal nore intelligently with them

Earlier versions of material in sone chapters appeared as articles in
Di scover and Natural H story nmagazi nes. It i s apleasuretoacknow edge
ny debt to many sci enti st col |l eagues for di scussions and conments, to
Roger Short and Nancy Wayne for their scrutiny of the whol e manuscri pt,
to Ell en Modecki for theillustrations, and to John Brock-mnman for the
invitation to wite this book.



CHAPTER |

THE ANIVAL WTH THE WEI RDEST SEX LIFE

I f your dog had your brain and coul d speak, and if you asked it what
it thought of your sex |ife, you mght be surprised by its response.
It would be sonething Iike this:

Those di sgusti ng humans have sex any day of t he nont h! Bar bar a pr oposes
sex even when she knows perfectly well that sheisn't fertile—ikejust
after her period. Johnis eager for sex all the ti me, without caring
whet her his efforts could result in a baby or not. But if you want to
hear sonething really gross—Barbara and John kept on havi ng sex while
she was pregnant! That's as bad as all the ti nes when John's parents
cone for avisit, and | can hear themtoo havi ng sex, although John's
not her went through this thing they call nmenopause years ago. Now she
can't have babi es anynore, but she still wants sex, and John's fat her
obl i ges her. Wat a waste of effort! Here's the weirdest thing of all:
Bar bara and John, and John's parents, cl ose t he bedroomdoor and have
sex inprivate, instead of doingit infront of their friends |ike any
sel f-respecting dog!

To under st and wher e your dog i s comng from you need to free yourself
from your human-based perspective
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on what constitutes normal sexual behavior. Increasingly today, we
consi der it narrow m nded and despi cably prej udi ced t o deni grate t hose
who do not conform to our own standards. Each such form of

narr ow m ndedness i s associ ated wi th a despi cabl e "i smi' —or instance,

raci sm sexism Eurocentrism and phallocentrism To that [ist of

nodern "ism' sins, defenders of animal rights are now addi ng the sin
of speci es-ism CQur standards of sexual conduct are especi al |l y war ped,

speci es-i st, and human-centric because human sexuality i s so abnor nmal

by the standards of the world's thirty mllion other ani mal speci es.

It's al so abnormal by the standards of theworld' s mllions of species
of pl ants, fungi, andm crobes, but I'l1 ignorethat broader perspective
because | haven't yet worked through nmy own zoo-centrism This book

confines itself to the insights that we can gain into our sexuality

nmer el y by br oadeni ng our perspectivetoenconpass ot her ani mal speci es.

As a beginning, let's consider normal sexuality by the standards of

t he worl d' s approxi mat el y 4, 300 speci es of mammal s, of whi ch we humans
are just one. Most mammal s do not live as a nuclear famly of a nmated

adult mal eandadul t femal e, caringjointlyfor their of fspring. I nstead,
i n many mammal speci es both adult nmal es and adult fenal es are solitary,

at | east duringthe breedi ng season, and neet only to copul ate. Hence,

males do not provide paternal care; their spermis their sole
contribution to their offspring and to their tenporary mate.



Even nost soci al manmal speci es, such as | i ons, wol ves, chi npanzees,
and many hoofed nmanmals, are not paired off wthin the
herd/ pride/ pack/band into nale/ female couples. Wthin such a
herd/ pride/ et cetera, each adult nal e shows no signs of recognizing
specific infants as his offspring by devoting hinself to themat the
expense of other infants in the herd. Indeed, it is only within the
| ast fewyears that scientists studyinglions, wol ves, and chi npanzees
have begun to figure out, with the hel p of
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DNA testing, which male sired which infant. However, like all
generalizations, these admt exceptions. Anong the minority of adult
mal e manmal s t hat do of fer their of fspring paternal care are pol ygynous
mal e zebras and gorillas with harens of femal es, nmal e gi bbons paired
off with femal es as solitary coupl es, and saddl eback tamari n nonkeys,
of which two adult mal es are kept as a haremby one pol yan-drous adul t
femal e.

Sex in social mammal s is generally carried out in public, before the
gazes of other nmenbers of the troop. For instance, a fenal e Barbary
macaque i nestrus copul ates with every adult mal e i n her troop and nmakes
no effort to conceal each copulation from other nales. The
best - docunent ed exceptiontothis patternof publicsexisinchinpanzee
troops, where an adult nal e and estrous fenal e may go of f by t hensel ves
for a fewdays on what human observers terma "consortship." However,
t he sane f ermal e chi npanzee t hat has private sex with a consort may al so
have publ i c sex wi t h ot her adul t nmal e chi npanzees wi t hi nt he sane estrus
cycle.

Adul t feral es of nost nanmmal speci es use vari ous means of conspi cuously
advertising the brief phase of their reproductive cycl e when they are
ovul ating and can be fertilized. The adverti sement nmay be vi sual (for
i nstance, the area around the vagina turning bright red), olfactory
(releasing a distinctive smell), auditory (nmeking noises), or
behavioral (crouching in front of an adult nale and displaying the
vagi na). Fenales solicit sex only during those fertile days, are
sexual Iy unattractive or | ess attractiveto nal es on ot her days because
they lack the arousing signals, and rebuff the advances of any nale
t hat i sneverthel essinterestedonother days. Thus, sexi senphatically
not just for fun and is rarely divorced from its function of
fertilization. This generalization too admts exceptions: sex is
flagrantly separated fromreproduction in a few species, including
bonobos (pygny chi npanzees) and dol phi ns.
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Fi nal Iy, the exi stence of menopause as a regul ar phenonmenon i s not wel |



establ i shed for nost wild manmal popul ati ons. By nenopause i s neant
aconpletecessationof fertilitywithinatinespanthat i smuchbriefer
than the previous fertile career, andthat is followed by aninfertile
lifespanof significant | ength. Instead, wildmammal s either arestill
fertile at the time of death or el se exhibit gradually di m nishing
fertility with advanci ng age.

Now contrast what | have just said about normal manmalian sexuality
with human sexuality. The foll owi ng human attri butes are anong t hose
that we take for granted as nornal:

1: Most nmen and wonen in nost human societies end up in a long-term
pair relationship ("marriage") that other nenbers of the society
recogni ze as a contract invol ving nutual obligations. The coupl e has
sex repeatedly, and mainly or exclusively with each other.

2: Inaddition to being a sexual union, narriage is a partnership for
joint rearing of the resulting babies. In particular, human nal es as
wel | as fenal es commonly provide parental care.

3: Despite formng a couple (or occasionally a harem), a husband and
wife (or wives) do not live (like gi bbons) as asolitary couple in an
exclusiveterritorythat they def end agai nst ot her coupl es, but i nst ead
they | ive enbeddedinasociety of ot her coupl es wi t hwhomt hey cooper at e
econom cally and share access to comunal territory.

4: Marriage partners usually have sex in private, rather than being
indifferent to the presence of other humans.
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5: Humanovul ati oni sconceal edrat her t hanadverti sed. That i s, wonen's
brief period of fertility around the time of ovulation is difficult
to detect for their potential sex partners as well as for nost wonen
t hensel ves. A wonman's sexual receptivity extends beyond the tine of
fertility to enconpass nost or all of the nenstrual cycl e. Hence, nost
hurmman copul ati ons occur at a tinme unsuitable for conception. That i s,
human sex is nostly for fun, not for insem nation.

6: Al'l wonen who | ive past the age of forty or fifty undergo nenopause,
aconpl eteshutdownof fertility. Meningeneral donot under go nenopause:
whi | e i ndi vi dual nen nay devel op fertility problens at any age, there
is no age-clunping of infertility or universal shutdown.
Nornsinplyviolationof norms: wecal |l sormet hi nga"norni nerel y because
it isnorefrequent thanits opposite (the "violation of the norm').
That's as true for human sexual norns as for other norms. Readers of
the | ast two pages wi |l surely have been t hi nki ng of exceptions tothe
supposed generalizations that | have been descri bing, but they still
stand as general i zati ons. For exanpl e, eveninsocietiesthat recogni ze
nonogany by law or customthere is nuch extramarital and premarital
sex, and nuch sex that i s not part of along-termrel ati onshi p. Humans



do engage i none- ni ght st ands. Ont he ot her hand, nost hurmans al so engage
in many-year or nany-decade stands, whereas tigers and orangutans
engage in nothing except one-night stands. The genetically based
paternity tests devel oped over the | ast hal f-century have shown t hat
the majority of American, British, andItalian babies are indeed sired
by the husband (or steady boyfriend) of the baby's nother.

Readers may also bristle at hearing human societies described as
nonoganous; the term"harem ™ which zool ogi sts apply to zebras and
gorillas, is taken fromthe Arabic
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word for a human institution. Yes, many humans practice sequenti al
nmonogany. Yes, pol ygyny (| ong-termsi mul t aneous uni ons bet ween one man
and multiple wives) is legal in sone countries today, and pol yandry
(I ong-termsi mul t aneous uni ons bet ween one wonan and rmul t i pl e husbands)
islegal inafewsocieties. Infact, pol ygyny was acceptedinthe great
majority of traditional human societies before the rise of state
institutions. However, even in officially polygynous societies nost
men have only one wife at atinme, and only especially weal thy nmen can
acqui re and nai ntai n a feww ves si nmul t aneousl y. The | arge harens t hat
spring to mnd at the nention of the word pol ygany, such as those of
recent ArabianandIndianroyalty, are possibleonlyinthe state-|evel
societies that arose very late in human evol ution and that permtted
afewnentoconcentrate great weal th. Hence t he general i zati on st ands:
nost adults in nost human societies are at any gi ven nonent invol ved
inalong-termpair bond that is often nonoganous in practice as wel |
as legally.

Still anot her cause for bristling may have been ny descri pti on of hurman
marriage as apartnershipfor thejoint rearingof theresultingbabi es.
Most chil dren receive nore parental care fromtheir nothers than from
their fathers. Unwed not hers forma si gni ficant proportion of the adult
popul ation i n sone nodern soci eties, though it has been nuch harder
for unwed nothers to rear children successfully in traditional
soci eties. But the generalization again hol ds: nmost human children
recei ve sone parental carefromtheir father, intheformof childcare,
teachi ng, protection, and provision of food, housi ng, and noney.
Al'l these features of human sexuality—ong-termsexual pnrtnerships,
coparenting, proximty to the sexual partnerships of others, private
sex, conceal ed ovul ation, extended fenal e receptivity, sex for fun,
and femal e nenopause— constitute what we hunmans assune is nornal
sexuality. It titillates, anmuses, or disgusts us toread of t he sexual
habi t s
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of el ephant seal s, marsupial m ce, or orangutans, whose |ives are so
different fromours. Their |lives seemto us bizarre. But that proves
to be a species-ist interpretation. By the standards of the world's
4,300 ot her species of mammal s, and even by the standards of our own
cl osest rel atives, the great apes (the chi npanzee, bonobo, gorill a,

and orangut an), we are the ones who are bizarre.

However, | amstill being worse than zoo-centric. | amfalling into
t he even narrower trap of manmal o-centrism Do we becone nore nor nal

when judged by the standards of nonmammal i an ani mal s? O her ani mal s
do exhi bit a wi der range of sexual and social systens than do manmal s
al one. Wereas t he young of nost mammual species recei ve maternal care
but no paternal care, the reverseis true for sone speci es of birds,

frogs, and fish in which the father is the sole caretaker for his
of fspring. Thenal ei s aparasitic appendage fusedto the femal e' s body
i n sonme speci es of deep-seafish; heiseatenbythe fenaleinmediately
after copul ati onin sone speci es of spiders and i nsects. Wil e humans
and nost ot her mammal speci es breed repeat edly, sal non, octopus, and

many ot her ani mal speci es practi ce what i sterned bi g-bang reproducti on,
or senel parity: asinglereproductiveeffort, foll owed by preprogranmred

deat h. The mati ng systemof sone species of birds, frogs, fish, and

insects (as wel |l as some bats and ant el ope) resenbl es a si ngl es bar—at

atraditional site, termed a "l ek," many nal es mai ntain stations and
conpete for the attention of visiting femal es, each of whi ch chooses
a mate (often the sane preferred mal e chosen by many ot her femal es),

copulates with him and then goes off to rear the resulting of fspring
w t hout hi s assi stance.

Anong ot her animal species, it is possible to point out sone whose
sexuality resenbles ours in particular respects. Mst European and

North American bird speci es formpair bonds that |ast for at | east one
breedi ng season (in sonme cases for life), and the father as well as
t he not her
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cares for the young. Wil e nost such bird species differ fromus in
that pairs occupy mutual |y exclusiveterritories, nost speci es of sea
bi rds resenbl e us further inthat mated pairs breed colonially inclose
proximty to each other. However, all these bird species differ from
us in that ovula-tion is advertised, fenmale receptivity and the sex
act are nostly confined to the fertile period around ovul ati on, sex
i s not recreational, and econom c cooperation between pairsis slight

or nonexi stent. Bonobos (pygny chi npanzees) resenbl e or approach us
i nmany of theselatter respects: femal ereceptivityisextendedthrough
several weeks of theestruscycle, sexisnmainlyrecreational, andthere
i S some econoni ¢ cooper ati on bet ween many nenber s of t he band. However,



bonobos still lack our pair-bonded couples, our well-concealed
ovul ati on, and our paternal recognitionof and care for of fspring. Most
or all of these species differ fromus in|ackingawell-definedfenale
nmenopause.

Thus, even a non-mamalo-centric view reinforces our dog's
interpretation: we aretheones whoarebizarre. W narvel at what seens
to us t he wei rd behavi or of peacocks and bi g- bang nmar supi al m ce, but
those species actually fall securely within the range of aninal
variation, and in fact we are the weirdest of themall. Species-ist
zool ogi sts theori ze about why hammrer - headed fruit bats evolved their
| ek mati ng system yet the nati ng systemthat cries out for expl anati on
is our own. Wiy did we evolve to be so different?

Thi s questi on beconmes even nore acute when we conpare ourselves with
our cl osest rel ati ves anong t he worl d' s manmal speci es, the great apes
(as distingui shed fromthe gi bbonsor little apes). O osest of all are
Africa's chi npanzee and bonobo, fromwhichwe differ inonly about 1.6
percent of our nuclear genetic material (DNA). Nearly as
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closearethe gorilla (2.3 percent genetic difference fromus) and t he
orangutan of Sout heast Asia (3.6 percent different). Qur ancestors
di verged "only" about seven mllion years ago fromthe ancestors of
chi npanzees and bonobos, nine mllion years ago fromt he ancestors of
gorillas, and fourteen mllion years ago from the ancestors of
or angut ans.

That sounds |ike an enornmous amount of tine in conparison to an
i ndi vidual humanlifetine, butit'sanereeye-blinkontheevolutionary

timescale. LifehasexistedonEarthfor norethanthreebillionyears,
and har d-shel | ed, conpl ex | arge ani mal s expl oded i ndiversity norethan
half a billion years ago. Wthin that relatively short period during

whi ch our ancestors and t he ancestors of our great ape rel atives have
been evol ving separately, we have diverged in only a few significant
respects and to a nodest degree, even though sonme of those nodest
di ff erences—especi al | y our upri ght posture and | arger brai ns—have had
enor mous consequences for our behavioral differences.

Along with posture and brain si ze, sexuality conpletes the trinity of
t he deci si ve respects i n which the ancestors of humans and great apes
di verged. Orangutans are often solitary, nal es and fenal es associ ate
just to copul ate, and nal es provi de no paternal care; agorilla male
gathers a haremof a few femal es, with each of which he has sex at
intervals of several years (after the fenal e weans her nost recent
of f spring and r esunes nenstrual cycling and bef or e she becones pr egnant
agai n); and chi npanzees and bonobos live in troops with no lasting
mal e- f emal e pai r bonds or specific father-offspringbonds. It isclear



how our | arge brain and upri ght posture played a deci sive rol e i n what
i sterned our humanity—nthe fact t hat we nowuse | anguage, read books,
wat ch TV, buy or grownost of our f ood, occupy al | conti nents and oceans,
keep menber s of our own and ot her speci esi ncages, and ar e ext erm nati ng
nost other aninmal and plant species, while the great apes still
speechl essly gather wild fruit in the jungle, occupy
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small ranges in the Ad Wrld tropics, cage no ani mal, and threaten
t he exi stence of no other species. Wiat role did our weird sexuality
play in our achieving these hall marks of humanity?

Coul d our sexual distinctiveness be related to our other distinctions
fromt he great apes? Inadditionto (and probably ultimately as a product
of ) our upright posture and | arge brains, those distinctions include
our relative hair-| essness, dependence ontools, conmand of fire, and
devel oprrent of | anguage, art, andwiting. | f any of thesedi stinctions
pr edi sposed us toward evol vi ng our sexual distinctions, thelinks are
certainly uncl ear. For exanpl e, it i s not obvi ous why our | oss of body
hair should have nmade recreational sex nore appealing, nor why our
command of fire shoul d have favored nmenopause. I nstead, | shall argue
the reverse: recreational sex and menopause were as i nportant for our
devel oprent of fire, |anguage, art, and witing as were our upright
posture and | arge brains.

The key to understandi ng human sexuality is to recognize that it is
a problem in evolutionary biology. Wen Darwin recognized the
phenonenon of bi ol ogi cal evolutionin his great book On the Origin of
Speci es, nost of hi s evidence was drawn fromanat onmy. He i nferred t hat
nost plant and ani mal structures evolve—that i s, they tend to change
fromgeneration to generation. He also inferred that the major force
behi nd evol uti onary change i s natural selection. By that term Darwin
nmeant that plants and aninals vary in their anatom cal adaptations,
that certain adaptati ons enabl e individuals bearing themto survive
and r epr oduce nor e successful |y t han ot her i ndi vi dual s, and t hat t hose
particul ar adaptati ons thereforeincreaseinfrequencyinapopulation
fromgeneration to generation. Later biologists showed that Darwin's
reasoni ng about anatony al so applies to physi ol ogy and bi ochem stry:
an
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ani mal ' s or pl ant' s physi ol ogi cal and bi ochemi cal characteristics al so
adapt it tocertainlifestyles and evol ve i nresponse to environnent al
condi ti ons.

More recently, evolutionary biol ogi sts have shown t hat ani mal soci al
syst ens al so evol ve and adapt . Even anong cl osel y rel at ed ani nal speci es,



sone are solitary, othersliveinsmall groups, and still others live
inlarge groups. But soci al behavi or has consequences for survival and
reproducti on. Dependi ng, for exanpl e, onwhet her aspeci es' food suppl y
i s clunped or spread out, and on whet her a speci es faces high risk of
attack by predators, either solitarylivingor grouplivingnmay bebetter
for pronoting survival and reproduction.

Sim | ar considerations applytosexuality. Some sexual characteristics
may be nore advant ageous for survival and reproduction than others,
dependi ng on each speci es' foodsuppl y, exposuretopredators, andot her
bi ol ogi cal characteristics. At this point |I shall nention just one
exanple, a behavior that at first seens diametrically opposed to
evol utionary | ogi c: sexual cannibalism The nale of sone species of
spiders and mantises is routinely eaten by his mate just after or even
whil e heis copulating with her. This canni balismclearly involvesthe
mal e' sconsent, becauset he nal e of t hese speci es approachesthefenal e,
makes no attenpt to escape, and may even bend hi s head and t hor ax t oward
the femal e's nouth so that she nay nunch her way through nost of his
body whil e hi s abdonen remains to conpl ete the job of injecting sperm
into her.

If one thinks of natural selection as the nmaxi m zation of survival,
such canni bal i sti c sui ci de nakes no sense. Actual |y, natural sel ection
maxi m zes t he transmi ssi on of genes, and survival isinnpbst cases just
one strategy that provides repeated opportunities to transmt genes.
Suppose that opportunities totransmt genes ari se unpre-dictably and
i nfrequently, and that the nunber of offspring
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produced by such opportunitiesincreaseswiththe female' s nutritional
condition. That's the case for sonme speci es of spiders and nmanti ses
livingat | owpopul ationdensities. Amaleisluckytoencounter afemnal e
at all, and such luck is unlikely to strike twi ce. The nal e's best
strategy i s to produce as nmany of f spri ng beari ng hi s genes as possi bl e
out of hislucky find. Thelarger afermale' s nutritional reserves, the
nore calories and protein she has available to transforminto eggs.
If the nal e departed after mati ng, he woul d probably not find anot her
femal e and hi s continued survival woul d thus be usel ess. Instead, by
encouragi ng the fermal e to eat hi m he enabl es her to produce nore eggs
beari nghi sgenes. I naddi ti on, af enal e spi der whosemut hi s di stract ed
by munchi ng a nal e' s body al |l ows copulationwith the nale's genitalia
to proceed for alonger tinme, resulting in nore spermtransferred and
nore eggs fertilized. The nale spider's evolutionary logic is
i mpeccabl e and seens bi zarre to us only because ot her aspects of human
bi ol ogy make sexual canni bali smdi sadvant ageous. Mst nmen have nore
than one lifetime opportunity to copul ate; even well -nouri shed wonen



usually give birthtoonly a single baby at atinme, or at nost tw ns;
and a woman coul d not consune enough of a man's body at one sitting
to improve significantly the nutritional basis for her pregnancy.
This exanple illustrates the dependence of evol ved sexual strategies
on bot h ecol ogi cal paraneters andt he paraneters of aspeci es' bi ol ogy,
bot h of which vary anong speci es. Sexual cannibalismin spiders and
mantises is favored by the ecol ogical variables of |ow population
densities and | owencounter rates, and by t he bi ol ogi cal vari abl es of
a fermal e's capacity to digest relatively large nmeals and to i ncrease
her egg out put consi derabl y when wel | nouri shed. Ecol ogi cal paraneters
can change overni ght if an individual col oni zes a newtype of habitat,
but the colonizing individual carries with it a baggage of inherited
bi ol ogi cal
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attributes that can change only slowly, through natural selection.
Hence it is not enough to consider a species' habitat and |ifestyle,
design on paper a set of sexual characteristics that would be well
mat ched to that habitat and |l ifestyl e, andthen be surprisedthat those
supposedl y optimal sexual characteristics do not evolve. I|nstead,
sexual evolutionis severely constrained by inherited commitments and
prior evolutionary history.

For exanpl e, innost fishspeciesafenal el ayseggsandanal efertilizes
t hoseeggsoutsidet hefenal e sbody, but i nall pl acental manmal speci es
and marsupials afemal e gives birthto live young rather thanto eggs,
and all mammal species practice internal fertilization (rmale sperm
injectedintothefemal e’ sbody). Livebirthandinternal fertilization
i nvol ve so many bi ol ogi cal adaptati ons and so many genes that all
pl acental mamal s and mar supi al s have been firmy commtted to t hose
attributes for tens of mllions of years. As we shall see, these
inherited conmtnments hel p explain why there i s no mammal species in
whi ch parental care is provided solely by the mal e, even in habitats
where mammal s | i ve al ongsi de fi sh and frog speci es whose nal es are t he
sol e providers of parental care.

W can t hus redefi ne t he probl emposed by our strange sexuality. Wthin
the last seven mllion years, our sexual anatony diverged sonmewhat,
our sexual physiol ogy further, and our sexual behavi or even nore, from
t hose of our cl osest rel ati ves, t hechi npanzees. Those di ver gences nust
refl ect a di vergence bet ween humans and chi npanzees i n envi ronnment and
lifestyle. But those divergences were also limted by inherited
constraints. What werethelifestyl e changes andinheritedconstraints
that nol ded the evol ution of our weird sexuality?

CHAPTER 2



THE BATTLE OF THE SEXES

In the preceding chapter we saw that our effort to understand human
sexual ity nust begi n by our di stanci ng oursel ves fromour war ped hunan
perspective. W' re exceptional animal sinthat our fathers and not hers
oftenremai ntoget her after copul ati ng and are bothinvol vedinrearing
theresulting child. Noone coul dclai mthat nmen' s and wonen' s par ent al
contributions are equal: they tend to be grossly unequal in nost
marri ages and societies. But nost fathers make some contribution to
their children, evenif it's just food or defense or land ri ghts. W
t ake such contributions so nuch for granted that they're witteninto
| aw:. divorced fathers owe child support, and even an unwed not her can
sue a man for child support if genetic testing proves that he is her
child' s father.

But t hat ' s our war ped human per specti ve. Al as for sexual equality, we're
aberrations in the animal world, and especially among manmal s. |f
or angut ans, giraffes, and nost ot her mammal speci es coul dexpresstheir
opi ni on, they woul d decl are our child support | ans absurd. Mst mal e
mammal s have no involvenment with either their offspring or their
of fspring' s nother after insem nating her; they are too busy seeki ng
other females to i nsem nate. Male aninals in general, not just male
mammal s, provi de nmuch | ess parental care (if any) than do fenal es.
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Yet there are quite a few exceptions to this chauvinist pattern. In
sone bi rd speci es, such as phal ar opes and Spotted Sandpi pers, it'sthe
mal e t hat does t he work of incubating the eggs and rearing the chi cks,
whi | e t he fenal e goes i n search of anot her nal e t o i nsem nat e her agai n
and to rear her next clutch. Mal es of sonme fish species (Iike seahorses
and sti ckl ebacks) and sone anphi bi an mal es (like mdwi fe toads) care
for the eggs in a nest or in their nouth, pouch, or back. How can we
expl ain simultaneously this general pattern of femal e parental care
and al so its numerous exceptions?

The answer cones fromthe real i zation that genes for behavi or, as wel |
as for malariaresistance and teeth, are subject tonatural sel ecti on.
A behavi or pattern that hel ps individuals of one ani mal speci es pass
on their genes won't necessarily be helpful in another species. In
particular, a nmale and femal e that have just copulated to produce a
fertilized egg face a "choi ce" of subsequent behavi ors. Should that
mal e and fenal e both | eave the egg to fend for itself and set to work
on produci ng another fertilized egg, copulating either with the sane
partner or with a different partner? On the one hand, a time-out from
sex for the purpose of parental care mi ght inprove the chances of the
first eggsurviving. If so, that choiceleadstofurther choices: both



t he not her and t he father could choose to provide the parental care,
or just the nother could choose to do so, or just the father coul d.
On the ot her hand, if the egg has a one-i n-ten chance of surviving even
with no parental care, andif thetime you ddevotetotendingit would
alternativelylet youproduce 1,000 norefertilized eggs, you' d be host
off leaving that first eggto fend for itself and going on to produce
nore fertilized eggs.

I've referred to these alternatives as "choices.” That word may seem
to suggest that animals operate |ike human (Incision-nmakers,
consciously evaluating alternatives and finally choosing the
particular alternative that seens nost
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likely to advance the animal's self-interest. O course, that's not
what happens. Many of the so-called choices actually are programed
i nto an ani mal ' s anat ony and physi ol ogy. For exanpl e, femnal e kangar oos
have "chosen" to have a pouch that can accommodate their young, but
mal e kangar oos have not. Most or all of the renaini ng choi ces are ones
t hat woul d be anatom cally possible for either sex, but ani mal s have
programmed instincts that lead themto provide (or not to provide)
parental care, and this instinctive "choice" of behavior can differ
bet ween sexes of the sane speci es. For exanpl e, anong parent birds,
bot hmal e and f enmal e al bat r osses, nal e but not fenal eostri ches, fenal es
but not nal es of nost hurmm ngbi rd speci es, and no brush t ur keys of eit her
sexareinstinctivelyprogramredtobringfoodtotheir chicks, although
both sexes of all of these species are physically and anatomcally
perfectly capabl e of doing so.

The anat ony, physiol ogy, and instincts underlying parental care are
al | programred genetically by natural selection. Collectively, they
constitute part of what biol ogists terma reproductive strategy. That
is, genetic nutations or reconbinations in a parent bird could
strengt hen or weaken the instinct to bring foodtothe chicks and coul d
dosodifferentlyinthe two sexes of the sane speci es. Thoseinstincts
are likely to have a big effect on the nunber of chicks that survive
tocarry on the parent's genes. It's obvious that a chick to which a
parent brings food is nore likely to survive, but we shall al so see
that a parent that forgoes bringing food to its chicks thereby gains
ot her increased chances to pass onits genes. Hence the net effect of
a gene that causes a parent bird instinctively to bring food to its
chi cks coul d be either to increase or to decrease the nunber of chicks
carrying onthe parent's genes, dependi ng on ecol ogi cal and bi ol ogi ca
factors that we shall discuss.

Genes that specify the particul ar anatom cal structures
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or instincts nost likely to ensure the survival of offspring bearing
the genes will tend to increase in frequency. This statenment can be
rephrased: anatom cal structures and instincts that pronote survival

and reproductive success tend to becone established (genetically

programed) by natural sel ecti on. But t he needt o make wor dy st at enent s
suchasthesearisesveryofteninany di scussi onof evol uti onary bi ol ogy.
Hence biologists routinely resort to anthroponorphic |anguage to
condense such st at enent s—for exanpl e, t hey say t hat an ani mal "chooses"

t o do sonet hi ng or pursues acertainstrategy. This shorthand vocabul ary

shoul d not be msconstrued as inplying that aninals nmake conscious
cal cul ations.

For alongtinme, evol uti onary bi ol ogi sts thought of natural selection
as sonehow pronoting "the good of the species.” In fact, natural

sel ectionoperatesinitiallyonindividual ani mal s and pl ants. Natural

sel ectionis not just astruggl e between speci es (entire popul ati ons),

nor is it just a struggle between individuals of different species,

nor j ust betweenconspeci fi ci ndi vi dual s of t he sane age and sex. Nat ur al

sel ection can al so be a struggl e between parents and their offspring

or a struggl e bet ween mat es, because the sel f-interests of parents and

their of fspring, or of father and not her, nmay not coi nci de. What nmakes
i ndi vi dual s of one age and sex successful at transnmitting their genes
may not increase the success of other classes of individuals.

In particular, while natural selection favors both nal es and f enal es
that |eave many offspring, the best strategy for doing so may be
different for fathers and not hers. That generates a built-in conflict

bet ween t he parents, a conclusion that all too many humans don't need

scientists to reveal to them W nake jokes about the battle of the
sexes, but the battle is neither a joke nor an aberrant accident of
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how i ndi vi dual father or nothers behave on particul ar occasions. It

is indeed perfectly true that behavior that is in a nmale's genetic
i nterests may not necessarilybeintheinterestsof hisfenmal eco-parent,
and vice versa. That cruel fact is one of the fundanental causes of

human m sery.

Consi der againthe case of the nal e and f enal e t hat have j ust copul at ed

to produce a fertilized egg and now face the "choi ce" of what to do
next. If the egg has sonme chance of surviving unassi sted, and if both
t he not her and the father could produce many nore fertilized eggs in
the tinme that they woul d devote to tending that first fertilized egg,

then the interests of the nmother and father coincide in deserting the
egg. But now suppose that the newy fertilized, |aid, or hatched egg
or newborn of fspring has absolutely zero chance of surviving unless



itiscaredfor byoneparent. Thenthereisindeedaconflict of i nterest.
Shoul d one parent succeed in foisting the obligation of parental care
onto t he ot her parent and t hen goi ng of f i n search of a newsex partner,
then the foister will have advanced her or his genetic interests at
t he expense of the abandoned parent. The foister will really pronote
his or her selfish evol uti onary goal s by deserting his or her nmate and
of f spring.

I nsuch cases when car e by one parent i s essential for of fspringsurvival
chil d-rearing can be thought of as a col d-bl ooded race between not her
andfather tobethefirst todesert theother andtheir nutual of fspring
and to get on with the busi ness of produci ng nore babi es. Wiether it
actual Iy pays you to desert depends on whet her you can count on your
old mate to finish rearing the ki ds, and whether you are then likely
tofindareceptivenewmate. It'sasif, at thenoment of fertilization,
t he not her and f at her pl ay a gane of chi cken, stare at each ot her, and

simul taneously say, "I amgoing to walk off and find a new partner,
and you can care for this enbryoif youwant to, but evenif youdon't,
I won't!" If both partners call each
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other's bluff inthat raceto desert their enbryo, thenthe enbryo di es
and bot h parents | ose t he game of chi cken. Wich parent is norelikely
to back down?

The answer depends on such consi derations as which parent has nore
investedinthefertilizedegg, and whi ch parent has hotter alternative
prospects. As | said before, neither parent nakes a conscious
calculation; the actions of each parent are instead progranmred
genetical ly by natural selectionintothe anatony andinstinctsof their
sex. I nmany ani nal speci est hefenal e backs down and becones sol e par ent
while the male deserts, but in other species the nale assunes
responsibility and the fenal e deserts, andinstill other species both
parents assune shared responsibility. Those varyi ng outcones depend
on three interrelated sets of factors whose differences between the
sexes vary anong speci es: investnent inthe already fertilized enbryo
or egg; alternative opportunities that woul d be forecl osed by further
care of the already fertilized enbryo or egg; and confidence in the
paternity or maternity of the enbryo or egg.

Al'l of us know fromexperience that we are nuch nmore reluctant to wal k
away froman ongoing enterprise in which we have invested a [ ot than
fromone in which we have invested only alittle. That's true of our
i nvestmments in human rel ati onshi ps, in business projects, or inthe
stock market. It's true regardl ess of whether our investnment isinthe
f ormof noney, tine, or effort. Welightlyendarelationshipthat turns
bad on the first date, and we stop trying to construct fromparts a



cheap toy when we hit a snagwithin a fewni nutes. But we agoni ze over
ending a twenty-five-year nmarri age or an expensi ve house renodel i ng.
The sanme principle applies to parental investnment in potential
of fspring. Even at the nmonent when an egg is fertilized by a sperm
the resulting fertilized enbryo generally
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representsagreater i nvestnent for thefenal ethanfor t hemal e, because
in nmost animal species the egg is much |arger than the sperm Wile
bot h eggs and sper mcont ai n chr onbsones, t heeggi naddi ti onnust contain
enough nutrients and netabolic machinery to support the enbryo's
further devel opnent for sonetime, at | east until the enbryo can start
feedingitself. Sperm incontrast, needcontainonlyaflagellar notor
and sufficient energy to drive that notor and support swi nmmng for at
nost afewdays. As aresult, anmature human egg has roughly onemllion
ti mesthemass of the spermthat fertilizesit; thecorrespondingfactor
for kiwis is onemllionbillion. Hence a fertilized enbryo, viewed
sinply as an early-stage construction project, represents an utterly
trivial investnent of its father's body nmass conparedtoits nother's.
But that doesn't nmean that the femal e has autonatically | ost the gane
of chi cken before the nonent of conception. Along with the one sperm
that fertilized the egg, the nal e may have produced several hundred
mllion other sperminthe ejacul ate, sothat histotal investnment may
be not dissimlar to the fermale's.

The act of fertilizinganeggis describedaseitherinternal or external,
dependi ng on whet her it takes pl ace i nsi de or outsi dethefenal e s body.
External fertilizationcharacterizes nost speci es of fi shandanphi bi a.
For exanple, in nost fish species a female and a nearby nale
si mul t aneousl y di scharge their eggs and sperminto the water, where
fertilization occurs. Wth external fertilization, the fenale's
obl i gat ei nvest nent ends at t he nonrent she extrudestheeggs. The enbryos
may then be l eft to fl oat away and fend for thensel ves w t hout parental
care, or they mayrecei ve carefromoneparent, dependi ngont he speci es.
Mrefamliar tohumansisinternal fertilization, themale' sinjection
of sperm(for exanple, viaanintronittive penis) intothe female's
body. What happens next in nost species is that the femal e does not
i mredi ately extrude
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t he enbryos but retains themin her body for a period of devel opnent
until they are cl oser tothe stage when t hey can survi ve by t hensel ves.
The of f spri ng may event ual I y be packaged for rel easewithinaprotective
eggshel |, together with an energy supply in the formof yolk—as in all
bi rds, many reptil es, and monotrene mammal s (t he pl at ypus and echi dnas



of Australia and New Gui nea). Alternatively, the enbryo may conti nue
togrowwi thinthe mother until the enbryois "born" wi thout an eggshel |
i nstead of being "laid" as an egg. That alternative, terned vi-vipary
(Latinfor "livebirth"), characterizes us andall ot her mammal s except
nmonot renmes, plus sonefish, reptiles, and anphi bi a. Vivipary requires
speci al i zed i nternal structures—ef whichthe manmal i an pl acentais the
nost conpl ex—for the transfer of nutrients fromthe nother to her
devel opi ng enbryo and the transfer of wastes fromenbryo to not her.
Internal fertilizationthus obligates the nother tofurther i nvestment
in the enbryo beyond the investnent that she has already nade in
producing the egguntil it isfertilized. E ther she uses cal ciumand
nutrients fromher own body to make an eggshel |l and yol k, or el se she
uses her nutrients to make the enbryo's body itself. Besides that
i nvestment of nutrients, the mother is also obligated to i nvest the
time required for pregnancy. The result is that the investnment of an
internallyfertilizedmther at thetime of hatchingor birth, relative
tothefather's, islikelytobenuchgreater that that of anexternally
fertilized nmother at the tine of unfertilized egg extrusion. For
i nstance, by the end of a nine-nonth pregnancy a human nother's
expenditure of time and energy is colossal in conparison with her
husband' s or boyfriend' s pathetically slight i nvestnent duringthefew
mnutes it took hi mto copul ate and extrude hisonemlliliter of sperm
As a result of that unequal investnent of nothers and fathers in
internally fertilized enbryos, it becomes harder
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for the nother to bluff her way out of post-hatching or post-birth
parental care, if any is required. That care takes nmany forns: for
i nstance, lactation by female mamual s guardi ng the eggs by femal e
al l'i gators, and broodi ng t he eggs by femal e pyt hons. Nevert hel ess, as
we shall see, there are ot her circunstances that may i nduce t he f at her
tostopbluffingandtostart assum ng shared or evensol eresponsibility
for his offspring.

I mentioned that three related sets of factors influence the "choice"
of parent to be caretaker, and that relative size of investnent inthe
young is only one of those factors. A second factor is forecl osed
opportunity. Picture yourself as an ani mal parent contenpl ating your
newborn of fspring and coldly cal cul ati ng your genetic self-interest
as you debate what you should now do with your time. That of fspring
bear s your genes, and i ts chance of survivingto perpetuate your genes
woul d undoubt edly be inproved if you hung around to protect and feed
it. If thereis nothing else youcoulddowthyour tineto perpetuate
your genes, your interests would be best served by caring for that
offspring and not trying to bluff your mate into being sole parent.



On the other hand, if you can think of ways to spread your genes to
many nore offspring in the sane ti me, you should certainly do so and
desert your current mate and of f spring.

Now consi der a nother and father ani mal both doing that calcul ation
t he nonent after they have mated to produce sone fertilized enbryos.
If fertilization is external, neither nother nor father is
autonaticallycommttedtoanythingfurther, andbotharetheoretically
freetoseek anot her partner wi t hwhomt o produce norefertilizedenbryos
Yes, their just-fertilized enbryos nmay need sone car e, but nother and
father are equally able to try to bluff the other into providing that
care. But if fertilizationis
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internal, the fenmale i s now pregnant and committed to nourishing the
fertilized enbryos until birth or laying. If sheis a manmal, she is
committed for evenl onger, throughthe periodof | actation. Duringthat
periodit does her nogenetic goodtocopul atew t hanot her nal e, because
she cannot t hereby produce nore babi es. That i s, she | oses not hi ng by
devoting herself to child care.

But the mal e who has just di scharged his spermsanpl e into one femal e
is available a nonment |ater to di scharge another sperm sanple into
another fermal e, and thereby potentially to pass his genes to nore
of fspring. Aman, for exanpl e, produces about two hundred m | 1ionsperm
in one ejacul ate—er at least afewtens of nillions, evenif reports
of a decline in human spermcount in recent decades are correct. By
ej acul ati ng once every 28 days during his recent partner's 280-day
pregnancy—a frequency of ejaculation easily within the reach of nost
men—he woul d br oadcast enough spermtofertilizeeveryoneof theworld's
approximately two billionreproductively mature wonen, if hecouldonly
succeed i narrangi ng for each of themtoreceiveoneof hissperm That's
the evolutionary logic that induces so many nen to desert a wonan
i mredi ately after inpregnating her and to nove on to the next woman.
A man who devotes hinself to child care potentially forecl oses many
alternative opportunities. Simlar |ogicappliesto mal es and fenal es
of nmost other internally fertilized animals. Those alternative
opportunities availabletomal es contributetothe predom nant pattern
of fermal es providing child care in the animal worl d.

The remai ning factor i s confidence of parenthood. If you are going to
investtime, effort, andnutrientsinraisingafertilizedeggor enbryo,
you' d better nake damm sure first that it's your own offspring. If it
turns out t o be sonebody el se' s of fspring, you' vel ost the evol utionary
race. You'll have knocked yourself out in order to pass on arival's
genes.
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For worren and ot her fenal e ani mal s practicinginter-nal fertilization,
doubt about maternity never ari ses. Intothe nother's body, containing
her eggs, goes sperm Qut of her body soneti nel at er comes ababy. There's
no way t hat the baby coul d have been swi tched with sonme ot her nother's
baby i nsi de of her. It's a safe evolutionary bet for the nother to care
for that baby.

But mal es of manmal s and other internally fertilized ani mals have no
correspondi ng confidenceintheir paternity. Yes, the mal e knows t hat
hi s spermwent intoafenal e sbody. Sonetinel ater, out of that femal e's
body, cones a baby. Howdoes t he mal e knowwhet her t he f enal e copul at ed
wi th ot her mal es whil e he wasn't | ooki ng? How does he know whet her hi s
spermor sone other male's spermwas the one that fertilized the egg?
Inthefaceof thisinevitabl euncertainty, theevolutionary concl usion
reached by nmost male mammal s is to wal k off the job immedi ately after
copul ati on, seek nore fermales to i npregnate, and | eave t hose fenal es
to rear their offspring—hoping that one or nore of the fenmales with
whi ch he copul ated wi I | actual |y have been i npregnat ed by hi mand wi | |
succeed inrearing his offspring unassi sted. Mal e parental care woul d
be a bad evol uti onary ganbl e.

Yet we know, fromour own experience, that sonme species constitute
exceptions to that general pattern of mal e post-copul atory deserti on.
The exceptions are of threetypes. Onetypeis those speci es whose eggs
are fertilized externally. The fenale ejects her not yet fertilized
eggs; the mal e, hovering nearby or al ready graspi ngthefemal e, spreads
hi s spermon the eggs; he i medi ately scoops up the eggs, before any
ot her mal es have a chance to cloud the picture with their sperm and
he proceedstocarefor theeggs, conpletelyconfident inhispaternity.
This is the evolutionary | ogic that prograns sone mal e fish and frogs
to
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play therol e of soleparent after fertilization. For exanple, themale
m dwi fe toad guards the eggs by w apping themaround his hind | egs;
t he mal e gl ass frog stands wat ch over eggs i n veget ati on over a stream
i ntowhi cht he hat chedtadpol escandrop; andt he nal e sti ckl eback bui | ds
a nest in which to protect the eggs agai nst predators.

A second type of exception to the predomnant pattern of nale
post - copul atory desertioninvol ves a remar kabl e phenonmenon wi t h a | ong
name: sex-rol e-reversal pol yandry. As the nane i nplies, this behavior
i s the opposite of the common pol ygynous br eedi ng systens i n whi ch big
mal es conpete fiercely with each other to acquire a haremof fenal es.
I nstead, big fermal es conpete fiercely to acquire a haremof smnaller
mal es, for each of whichinturnthe femal el ays a clutch of eggs, and



each of which proceeds to do nost or all of the work of incubating the
eggs and reari ng t he young. The best known of these fenal e sultans are
the shore birds called jacanas (alias lily-trotters), Spotted
Sandpi pers, and W1 son' s Phal aropes. For i nstance, fl ocks of uptoten
f emal e phal aropes nay pursue a nmale for mles. The victorious fenal e
t hen stands guard over her prize to ensure that only she gets to have
sex with him and t hat he becones one of the nmal es rearing her chi cks.
Clearly, sex-role-reversal polyandry represents for the successful
female the fulfillnment of an evolutionary dream She wins the battle
of the sexes by passi ng on her genes to far nore cl ut ches of young t han
she coul d rear, alone or with one nale's hel p. She can utilize nearly
her full egg-laying potential, limted only by her ability to defeat
other femal esinthe quest for mlesw llingtotakeover parental care.
But howdidthis strategy evol ve? Wy di d nmal es of somne shor ebi rd speci es
end up seemngly defeated in the battle of the sexes, as pol yandrous
co-"husbands, " when nal es of al nost al | ot her bird speci es avoi ded t hat
fate or even reversed it to becone pol ygyni sts?

The expl anati on depends on shorebirds' unusual re-
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productive bi ol ogy. They lay only four eggs at atime, and t he young
are precoci al, neani ng that they hatch al ready covered with down, with
their eyes open, andabletorunandfindfoodfor thensel ves. The parent
doesn't have to feed the chicks but only has to protect themand keep
themwar m That' s sonet hi ng a si ngl e parent can handl e, whereas it takes
two parents to feed the young of nost other bird species.

But a chick that can run around as soon as it hatches has undergone
nor e devel opnent inside the egg than the usual hel pl ess chi ck. That
requires an exceptionally |l arge egg. (Take al ook soneti ne at a pi geon's
typically small eggs, which produce the usual hel pless chicks, to
under stand why egg farners prefer to rear chickens wth big eggs and
precocial chicks.) In Spotted Sandpipers, each egg weighs fully
one-fifth as much as its not her; the whole four-egg clutch wei ghs an
astoni shing 80 percent of her weight. A though even nonoganous
shorebi rd femal es have evol ved to be slightly |l arger than their mates,
the effort of producing those huge eggs is still exhausting. That
maternal effort gives the nmale both a short-term and a long-term
advantage i f hetakes over t he not t oo onerous responsi bility of rearing
t he precoci al chicks al one, thereby | eaving his mate free to fatten
hersel f up agai n.

H s short-termadvantage i s that his mate thereby becones capabl e of
produci ng anot her clutch of eggs for himquickly, in case the first
clutch is destroyed by a predator. That's a big advant age, because
shor ebi rds nest on t he ground and suf fer horrendous | osses of eggs and



chi cks. For exanple, in 1975 a single mnk destroyed every nest in a
popul ati on of Spotted Sandpi pers that the ornithol ogist Lewis Oing
was studying in Mnnesota. A study of jacanas in Panama found that
forty-four out of fifty-two nests fail ed.

Sparing his mate may al so bring the mal e a |l ong-termadvant age. |If she
does not becone exhausted in one breed-
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i ng season, sheis norelikely to survive tothe next season, when he
can mate Wi t h her agai n. Li ke human coupl es, experienced bird coupl es
t hat have wor ked out a harnoni ous rel ati onshi p are nore successful at
rai sing young than are bird newy weds.

But generosity in anticipation of |ater repaynment carries arisk, for
mal e shorebirds as for humans. Once the nal e assunes sol e parental
responsibility, the road is clear for his mate to uso her free tine
i n what ever way she chooses. Perhaps she'll choose to reci procate and
remai n avail abl e to her mat e, onthe chance that her first clutch m ght
be destroyed and he woul d require a repl acenent cl utch. But she m ght
al so choose to pursue her own i nterests, seeking out sone other nale
avail abl e i mredi atel y torecei ve her second clutch. If her first clutch
survives and continues to occupy her fornmer mate, her pol yandrous
strategy has thereby doubl ed her genetic output.

Natural ly, other females will have t he sane i dea, and al | of themwi ||
find thensel ves in conpetitionfor adw ndling supply of mal es. As the
br eedi ng season progresses, nost mal es beconetiedupwiththeir first
clutchandunabl etoaccept further parental responsibilities. Although
t he nunber s of adul t nal es and f enal es may be equal , therati oof sexual | y
avai l abl e fenal es to mal es ri ses as hi gh as seven-t o- one anong br eedi ng
Spotted Sandpi pers and W1 son's Phal aropes. Those cruel nunbers are
what drive sex-role reversal even further toward an extrene. Though
femal es al ready had to be slightly | arger than mal es i n order to produce
| arge eggs, they have evol ved to becone still larger in order to wn
thefightsw thother fenal es. The fenal e reduces her own parental care
contribution further and woos the nal e rather than vice versa.
Thus, the distinctive features of shorebird bi ol ogy—especially their
precoci al young, cl ut ches of fewbut | arge eggs, ground-nestinghabits,
and severe | osses frompreda-ti on—pr edi spose themt o nmal e uni parent al
care and fe-
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mal e emanci pati on or desertion. Granted, ferales of nost shorebird
species can't exploit those opportunities for polyandry. That'strue,
for instance, of nost sandpi pers of the high Arctic, where the very
short breedi ng season | eaves no tinme for a second clutch to be reared.



Only among a minority of species, such as the tropical jacanas and
sout her |y popul ati ons of Spotted Sandpi pers, i s pol yandry frequent or
routi ne. Though seemngly renote from human sexuality, shorebird
sexuality is instructive because it illustrates the main nessage of
this book: a species' sexuality is nolded by other aspects of the
species' biology. It's easier for us to acknow edge this concl usion
about shorebirds, to which we don't apply noral standards, than about
our sel ves.

The remai ning type of exception to the predom nant pattern of nale
desertionoccursinspeciesinwhich, likeus, fertilizationisinternal
but it's hard or inpossible for a single parent to rear the young
unassi sted. A second parent may be required to gather food for the
coparent or theyoung, tendt heyoungwhil ethecoparent i s of f gat hering
food, defendaterritory, or teachtheyoung. I nsuchspeciesthefenale
al one woul d not be abl e to feed and def end t he young wi t hout the male's
hel p. Deserting a fertilized nmate to pursue ot her femal es woul d bri ng
no evolutionary gain to a nale if his offspring thereby died of
starvation. Thus, self-interest nay forcethenaletoremainwith his
fertilized spouse, and vice versa.

That's the case with nost of our famliar North American and Eur opean
bi rds: mal es and f enal es are monoganous, and t hey share in caring for
the young. It's al so approxi nmately true for humans, as we knowso wel | .
Human singl e-parenthood is difficult enough, even in these days of
supermar ket shopping and babysitters for hire. In ancient
hunt er-gat herer days, a child orphaned by either its
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nother's or its father's death faced reduced chances of survival. The
father as well as the nother desirous of passing on genes finds it a
matter of self-interest to care for the child. Hence nost nen have
provi ded f ood, protection, and housing for their spouse and ki ds. The
result is our human social system of nom nally nonoganous mnarried
coupl es, or occasionally of harens of wonen commtted to one af fl uent
man. Essentially the sane considerations apply to gorillas, gibbons,
and the other mnority mammal s practicing nmal e parental care.

Yet that famliar arrangenent of coparent hood does not end the battle
of the sexes. It does not necessarily dissol ve the tensi on between t he
not her' sandfather'sinterests, arisingfromtheir unequal i nvestnents
before birth. Even anong those manmal and bird species that provide
paternal care, malestry to see howlittle care they can get anway with
andstill havetheoffspringsurviveowingmainlytothenother'sefforts
Mal es al sotrytoinpregnat eot her mal es' mat es, | eavingtheunfortunate
cuckol ded nal e t o car e unknowi ngl y for t he cuckol der' s of f spring. Mal es
becone justifiably paranoid about their mates' behavior.



An intensively studied and fairly typical exanple of those built-in
t ensi ons of coparent hood i s t he European bird speci es known as t he Pi ed
Fl ycat cher. Most flycatcher nal es are nom nal | y nonoganous, but nany
try to be pol ygynous, and quite a fewsucceed. Again, it isinstructive
t o devot e a f ewpages of t hi s book on human sexual i ty t o anot her exanpl e
i nvol ving bi rds, because (as we'll see) the behavi or of sonme birds is
strikingly like that of humans but does not arouse the same noral
i ndignation in us.

Here i s how pol ygyny works for Pied Flycatchers. Inthe spring a nal e
fi nds agoodnest hol e, stakesout histerritoryaroundit, woosafenal e,
and copul ates with her. Wien this female (termed his primary femal e)
| ays her first egg, the nmale feels confident that he has fertilized
her, that she'll be busy incubating his eggs, and that she won't be
in-
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terested in other males and is tenporarily sterile anyway. Hence the
mal e fi nds anot her nest hol e near by, courts anot her femal e (terned his
secondary femal e), and copul ates with her.

When t hat secondary f enal e begi ns | ayi ng, the nal e f eel s confi dent t hat
he has fertilized her as well. Around that same ti me, the eggs of his
primary femal e are startingto hatch. The nmal e returns to her, devotes
nost of his energy to feeding her chi cks and devot es | ess or no ener gy
to feeding the chicks of his secondary fermal e. Nunbers tell the cruel
story: the nmal e averages fourteen deliveries of food per hour to the
primary femal e's nest but only seven deliveries of food per hour to
t he secondary femal €' s nest. |If enough nest hol es are avai |l abl e, nost
mated nmales try to acquire a secondary fermal e, and up to 39 percent
succeed.

Qovi ously, this system produces both winners and | osers. Since the
nunbers of male and fenmal e flycatchers are roughly equal, and since
each femal e has one mate, for every bi ganbus nal e there nust be one
unfortunate nal ew thnomat e. The bi gw nners arethe pol ygynous nal es,
who sire on the average 8.1 fl ycat cher chi cks each year (addi ng up t he
contributions of both mates), conpared to only 5.5 chicks sired by
nonoganous mal es. Pol ygynous nal es tend to be ol der and bi gger than
unmat ed mal es, and they succeed in staking out the best territories
and best nest holes in the best habitats. As aresult, their chicks
end up 10 percent heavier than the chicks of other mal es, and those
bi g chi cks have a better chance of surviving than do smaller chi cks.
The bi ggest | osers aret heunfortunateunmatedmal es, whofail toacquire
any mates and sire no offspring at all (at | east intheory—nore onthat
| ater). The other | osers are t he secondary femal es, who have t o work
much harder than primary fenales to feed their young. The former end



up nmaking twenty food deliveries per hour to the nest, conpared with
only thirteen for the latter. Since the secondary
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femal es t hus exhaust thenselves, they nay die earlier. Despite her
her cul ean ef forts, one hardwor ki ng secondary femal e can' t bri ng as much
foodtothenest as arel axed pri mary f ermal e and a mal e wor ki ng t oget her .
Hence sone chi cks starve, and the secondary fenal es end up with fewer
surviving chicks than do primary fermal es (on the average, 3.4 versus
5.4 chicks). In addition, the surviving chicks of secondary fenal es
aresnal |l er thanthechi cks of primary f enal es, and hencearel esslikely
to survive the rigors of winter and m grati on.

dven these cruel statistics, why should any femal e accept the fate
of bei ngthe "other woman"? Bi ol ogi sts used t o specul at e t hat secondary
femal es choose their fate, reasoning that the negl ected second spouse
of a good nale is better off than the sol e spouse of a lousy male with
a poor territory. (Rch married nen have been known to nake simlar
pitches to prospective mstresses.) It turns out, though, that the
secondary fenal es do not accept their fate knowingly but are tricked
intoit.

The key to this deception is the care that pol ygynous nal es take to
set up their second househol d a coupl e of hundred yards fromtheir first
household, with many other males' territories intervening. It's
striking that pol ygynous nal es don't court a second spouse at any of
dozens of potential nest hol es near the first nest, even though t hey
woul d t her eby reduce their commuti ngti me bet ween nests, have noretine
avai labletofeedtheir young, and reduce their risk of bei ng cuckol ded
whi | e en rout e. The concl usi on seens i nescapabl e t hat pol ygynous nal es
accept t he di sadvant age of a renot e second househol di n order to deceive
t he prospective secondary nmate and conceal fromher the existence of
the first househol d. Life's exigencies nake a fenal e Pi ed Fl ycat cher
especially vulnerable to being deceived. If she discovers after
egg-laying that her mate is pol ygynous, it's too late for her to do
anything about it. She's better off staying with those eggs than de-
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serting them seeking a new nmate fromthe nal es now avail abl e ( nost
of themare woul d-be bi gam sts anyway), and hoping the newmate wl |
prove to be any better than the forner one.

The remai ning strategy of male Pied Fl ycatchers has been dressed up
by male biologists in the norally neutral-sounding term "m xed
reproductivestrategy” (abbreviated MRS) . What t hi s meansi sthat nated
mal e Pi ed Fl ycatchers don't just have a mate: they al so sneak around
trying to insemnate the mates of other males. If they find a fenal e



whose mate is tenporarily absent, they try to copulate with her and
often succeed. Either they approach her singing | oudly or they sneak
up to her quietly; the latter nethod succeeds nore often.

The scal e of this activity staggers our human i magi nation. In act 1
of Mozart's opera Don G ovanni, the Don's servant, Leporell o, boasts
t o Donna El vi ra t hat Don G ovanni has seduced 1, 003 wonen i n Spai n al one.
That sounds i npressive until you realize howlong-1ived we humans ar e.
If Don G ovanni's conquests took place over thirty years, he seduced
only one Spani sh worman every el even days. Incontrast, if anale Pied
Fl ycat cher temporarily | eaves his mate (for instance, to find food),
then on the average another male enters his territory in ten mnutes
and copul ateswithhismateinthirty-four m nutes. Twenty-ni ne percent
of al | observed copul ati ons proveto be EPCs (extra-pair copul ati ons),
and an estimated 24 percent of all nestlings are "illegitimte." The
i nt ruder-seducer usual ly proves to be the boy next door (a rmale from
an adjoining territory).

The big loser is the cuckolded mal e, for whom EPCs and MRSs are an
evol utionary di saster. He squanders a whol e breedi ng season out of his
short |ife by feeding chicks that do not pass on his genes. Although
t he mal e perpetrator of an EPCni ght seemto bethe bigw nner, alittle
reflection makes it clear that working out the male's bal ance sheet
is
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tricky. Wiile you are off philandering, other mal es have t he chance
to philander with your nate. EPC attenpts rarely succeed if a fenale
iswithintenyards of her mat e, but t he chances of success ri se steeply
if her mate is nore distant thanten yards. That makes MRSs especial |y
ri sky for pol ygynous mal es, who spendnuchtimeintheir other territory
or commuting between their two territories. The pol ygynous nmales try
to pull off EPCs t hensel ves and on t he aver age nmake one attenpt every
twenty-five m nutes, but once every el even m nutes sone other male is
sneaking into their own territory totry for an EPC. In half of all
EPCatt enpts, the cuckol ded mal e fl ycat cher i s of f i npursuit of anot her
femal e fl ycatcher at the very nonent when his own nmate i s under si ege.
These statistics would seemto nake MRSs a strategy of dubi ous val ue
tonal e Pied Fl ycat chers, but they are cl ever enoughto ninimzetheir
ri sks. Until they have fertilized their own mate, they stay withintwo
or three yards of her and guard her diligently. Only when she has been
i nsem nated do they go off phil andering.

Now t hat we have surveyed t he varying outcones of the battle of the
sexes inanimls, let's see howhumans fit into this broader picture.
Whi | e human sexual ity i s uniqueinother respects, it isquiteordinary
when it comes to the battle of the sexes. Human sexuality resenbl es



that of many other aninmal species whose offspring are internally
fertilized and require biparental care. It thereby differs fromt hat
of nost speci es whose young are externally fertilized and given only
uni parental care or even no care at all.

In humans, as in all other manmal i an and bird speci es except brush
turkeys, aneggthat hasjust beenfertilizedisincapabl eof i ndependent
survival. Infact, thelength of time until the of fspring can forage
and care for itself is at least as long for humans as for any ot her
ani mal speci es,
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and far longer than for the vast majority of animal species. Hence
parental careisindi spensable. Theonlyquestioni s, whichparent will
provide that care or will both parents provide it?

For animals, we sawthat the answer to that question depends on the
relative size of the nother's and father's obligate investnent inthe
enbryo, their other opportunities forecl osed by their choicetoprovide
parental care, and their confidence in their paternity or maternity.
Looki ng at the first of those factors, the human nmot her has a greater
obligate investnent than the human father. A ready at the time of
fertilization a human egg i s nuch larger than a human sperm though
t hat di screpancy di sappears or is reversed if the egg i s conpared to
an entire ejacul ate of sperm After fertilization the human nother is
committed to up to ninenonths of tine and energy expenditure, foll oned
by a period of lactation that |asted about four years under the
conditions of the hunter-gatherer lifestyle that characterized all
hurman societies until the rise of agricul ture about ten thousand years
ago. As | recal |l well nysel f fromwat chi ng howf ast t he f ood di sappear ed
fromour refrigerator when ny wi f e was nursi ngour sons, human | actati on
i s energetically very expensive. The daily energy budget of a nursing
not her exceeds t hat of nost mnenwith even a noderately activelifestyle
and i s topped anong wonen only by marat hon runners in training. Hence
thereis noway that ajust-fertilized wonman canrise fromthe conjugal
bed, | ook her spouse or lover inthe eye, andtell him "You' |l have
totakecareof thisenbryoif youwant it tosurvive, becausel won't!"
Her consort woul d recognize this for an enpty bl uff.

The second factor affecting the relative interest of men and wonen in
child care is their difference in other opportunities thereby
forecl osed. Because of the wonan's time commitment to pregnancy and
(under hunter-gatherer conditions) | actation, thereis nothingshecan
do during that
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timethat woul d permt her to produce anot her of f spring. Thetraditional



nursing pattern was to nurse many tines each hour, and the resulting
rel ease of hornones tended to cause | actati onal anmenorrhea (cessation
of menstrual cycles) for up to several years. Hence hunter-gatherer
not hers had chil dren at interval s of several years. | n nodern society
a woman can concei ve again within a fewnonths of delivery, either by
forgoi ng breast-feeding in favor of bottle-feeding or by nursing the
i nfant only every f ewhour s (as modernwonentendtodofor conveni ence).
Under those conditions the woman soon resunmes nenstrual cycl es.
Nevert hel ess, even nodern wonen who eschew breast-feeding and
contraceptionrarely give birth at intervals of | ess than a year, and
few wonen give birth to nore than a dozen children over the course of
their lives. The record lifetine nunber of offspring for a woman is
a nere sixty-nine (a nineteenth-century Moscow wonman who speci al i zed
intriplets), which sounds stupendous until conpared wi th the nunbers
achi eved by sone nmen to be nentioned bel ow.

Hence mul tipl e husbands do not hel p a woman to produce nore babi es,
and very fewhunman soci eties regul arly practice pol yandry. Inthe only
such soci ety t hat has recei ved much study, the Tre-ba of Ti bet, wonen
wi t h two husbands have on t he average no nore chil dren t han wonen with
one husband. The reasons for Tre-ba pol yandry are instead related to
the Tre-ba systemof | and tenure: Tre-ba brothers often marry t he same
wonman in order to avoid subdividing a small | andhol di ng.

Thus, a wonman who "chooses"” to care for her offspring is not thereby
f or ecl osi ng ot her spect acul ar reproducti veopportunities. Incontrast,
a pol yandr ous f emal e phal ar ope produces ont he average only 1. 3 f| edged
chicks with one mate, but 2.2 chicks i f she can corner two mat es, and
3.7chicksif shecancorner three. Awonman al sodiffersinthat respect
froma man, whose theoretical ability to inpregnate
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al I the wonen of the worl d we have al ready di scussed. Unli ket he genetic
unprofitability of polyandry for Tre-ba wonen, pol ygyny pai d of f well
for nineteenth-century Mornmon men, whose average |ifetine output of
children increased froma nere seven children for Mornon nen with one
wife to sixteen or twenty children for nen with two or three wi ves,
respectively, and to twenty-five children for Mrnon church | eaders,
who averaged five wi ves.

Even these benefits of polygyny are nodest conpared to the hundreds
of children sired by nmodern princes able to conmandeer the resources
of acentralized society for rearing their of fspring without directly
providing child care thensel ves. A nineteenth-century visitor to the
court of the Nl zamof Hyderabad, an Indian prince with an especially
| arge harem happened to be present during an ei ght-day period when
four of the Nl zam s wi ves gave birth, withnine nore births anti ci pat ed



for the followi ng week. The record for lifetine nunber of offspring
sirediscreditedto Mrocco's Enperor | snmail the Bl oodthirsty, father
of seven hundred sons and an uncount ed but presunmabl y conpar abl e nunber
of daughters. These nunbers make it clear that a man who fertilizes
one worman and then devotes hinself to child care may by that choice
forecl ose enornmous alternative opportunities.

The remaining factor tending to nmake child care genetically |ess
rewarding for nen than for wonen is the justified paranoia about
paternity that nen share with the nmales of all other internally
fertilized species. Anman who opts for child care runs the risk t hat,
unbeknownst to him his efforts aretransmttingthe genes of arival.
Thi s bi ol ogical fact is the underlying cause for a host of repul sive
practices by which nen of various societies have sought to increase
their confidence in paternity by restricting their wife's opportunity
for sex wi th ot her men. Anong such practices are highbride prices only
for brides deliveredas provenvirgingoods; traditional adultery | ans
that define
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adultery by the marital status only of the participating woman (that

of the participating man being irrel evant); chaperoning or virtual

i mpri sonment of wonen; ferale "circuntision" (clitoridectony) to
reduce a wonman's interest in initiating sex, whether marital or

extramarital; andinfibulation(suturingawonan's | abianmajoranearly

shut so as to nmake i ntercourse i npossi bl e whil e the husband i s away) .

Al'l three factors—sex differences in obligate parental investnent,

alternative opportunities forecl osed by child care, and confidence in
par ent hood—ont ri but e t o maki ng men much nor e pr one t han wonen t o desert

a spouse and chi | d. However, amanis not |ike a mal e humm ngbird, mal e
tiger, or the mal e of many ot her ani mal species, who can safely fly

or wal k away i nmedi atel y after copul ati on, secureinthe know edge t hat

hi s deserted fenmal e sex partner will be able to handl e all the ensui ng

work of promoting the survival of his genes. Human infants virtually

need bi parental care, especially intraditional societies. Wile we
shall see in chapter 5 that activities represented as mal e parental

care nmay actual ly have nore conpl ex functions than neet the eye, many

or nost nen in traditional societies do undoubtedly provide services
to their children and spouse. Those services include: acquiring and

delivering food; offering protection, not only agai nst predators but

al so agai nst ot her men who are sexual l y i nterestedi nanother and regard

her offspring (their potential stepchildren) as a conpeting genetic

nui sance; owni ng |l and and maki ngits produce avai | abl e; buil di ngahouse,
clearing a garden, and perform ng other useful |abor; and educating

children, especially sons, so as to increase the children's chances



of survival.

Sex differences in the genetic value of parental care to the parent
provi de abiol ogi cal basisfor theall-too-fanmliar differingattitudes
of menandwonentowardextranmarital sex. Becauseahunmanchildvirtually
requi red paternal
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care in traditional human societies, extramarital sex is nost
profitable for amanif it iswith a married wormran whose husband wi | |
unknowi ngly rear the resulting child. Casual sex between a man and a
marri ed wonman tends to i ncrease the man' s out put of chil dren, but not
thewoman's. That decisivedifferenceisreflectedinnen sandwonen's
differing notivations. Attitude surveys in a wi de variety of human
soci eti es around t he worl d have shown t hat nentend to be nore i nterested
than women in sexual variety, including casual sex and brief
rel ati onshi ps. That attitudei sreadily understandabl e becauseit tends
to maxi m ze transm ssi on of the genes of a man but not of a woman. In
contrast, the notivation of a wonan participatingin extramarital sex
is nore often self-reported as marital dissatisfaction. Such a wonman
tends to be searching for a new |lasting relationship: either a new
marriage or alengthy extramarital relationshipwth a man better able
t han her husband to provi de resources or good genes.

CHAPTER 3

VWHY DON T MEN BREAST-FEED THEI R BABI ES?

The Non-Evol ution of Male Lactation

Today, we nmen are expected to share in the care of our children. W
have no excuse not t o, because we are perfectly capabl e of doing for
our kids virtual Iy anyt hing that our wi ves can do. And so, when ny twin
sons were bornin1987,1 duly | earnedt o change di apers, cleanupvom t,
and performthe other tasks that cone w th parenthood.

The one task that | felt excused fromwas nursing ny i nfants. It was
visibly atiring task for my wi fe. Friends kidded ne that | shoul d get
hor none i njecti ons and share the burden. Yet cruel biological facts
seem ngly confront t hose who woul d bri ng sexual equalityintothis]last
bastion of female privilege or nale cop-out. It appears obvi ous that
mal es lack the anatom cal equipnent, the primng experience of
pregnancy, and t he hornones necessary for lactation. Until 1994, not
a singl e one of the world' s 4,300 mammal speci es was suspected of mal e
[ act ati on under nornal conditions. The nonexi stence of mal e | actation
may t hus seemto be a sol ved probl emrequiring no further di scussion,
and it may seemdoubly irrel evant to a book about howt he uni que aspects
of human sexual ity evolved. After all, the problens solution seens
t o depend on fact s of physi ol ogy rather than on evol uti onary reasoni ng,



and
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exclusively fenale lactation is apparently a universal mnmanmalian
phenonenon not at all unique to humans.

Inreality, the subject of male | actation foll ows perfectly fromour
di scussion of the battle of the sexes. It illustrates the failure of
strictly physi ol ogi cal expl anati ons and t he i nportance of evol uti onary
reasoni ng for understandi ng human sexuality. Yes, it's true that no
mal e mamual has ever becone pregnant, and that the great majority of
mal e mamal s nornmal |y don't | actate. But one has to go further and ask
why manmal s evol ved genes speci fyi ngt hat onl y f emal es, not mal es, woul d
devel op t he necessary anat omi cal equi pnent, the prim ng experi ence of
pregnancy, and the necessary hornones. Both nal e and femral e pi geons
secretecrop "m |l k" to nurse their squab; why not nen as wel | as wonen?
Anong seahorses it's the male rather than the fenal e that becones
pregnant; why is that not also true for humans?

As for the supposed necessity of pregnancy as a prinary experience for
| actation, many fenal e manmal s, including many (nost?) wonen, can
produce m | kw t hout first bei ngprinedby pregnancy. Many mal e manmal s,
i ncl udi ng some nen, undergo breast devel opment and | act at e when gi ven
t he appropriate hornones. Under certain conditions, a considerable
fracti on of men experi ence breast devel opnment and m | k producti on even
wi t hout havi ng been treat ed hornonal | y. Cases of spont aneous | actati on
have | ong been known i n nal e donesti c goats, and the first case of mal e
lactation in a wild mamal speci es has been reported recently.
Thus, lactationlies w thinthe physiol ogical potential of men. As we
shal | see, lactati on woul d make nore evol uti onary sense f or nodern nen
than for mal es of nost ot her mammal speci es. But the fact remnains t hat
it's not part of our nornmal repertoire, nor isit knowmn to fall within
the normal repertoire of other mammal speci es except for that single
case reported recently. Since natural selection evi-
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dently coul d have made nmen | actate, why didn't it? That turns out to
be a maj or question that cannot be answered sinply by pointing to the
defi ci enci es of nal e equi pnent. Mal el actati onbeautifullyillustrates
all the main thenes in the evolution of sexuality: evolutionary
conflicts between mal es and femal es, the i nportance of confidence in
paternity or maternity, differencesinreproductiveinvestment between
the sexes, and a species' conmmtnent to its biological inheritance.
As the first step in exploring these thenmes, | have to overcone your
resi stance to even thinking about nale [actation, a product of our



unquesti oned assunption that it's physiologically inpossible. The
genetic differences between nmal es and femal es, including those that
normal l yreservelactationfor femal es, turnout tobeslight andl abil e.
This chapter will convince you of the feasibility of male [actation
and will then explore why that theoretical possibility normally
| angui shes unreal i zed.

Qur sexisultimtel ylaiddownbyour genes, whichinhumans ar e bundl ed
t oget her i neach body cel | i ntwenty-three pairs of mcroscopi c packages
cal | ed chronosones. One nenber of each of our twenty-three pairs was
acquired fromour nmother, and the other nenber fromour father. The
twent y-t hree hurman chr onmosone pai rs can be nunbered and di sti ngui shed
fromeach ot her by consi stent differences in appearance. | n chronosone
pairs 1 through 22, the two nmenbers of each pair appear identical when
vi ewed t hrough a mcroscope. Only in the case of chronmpbsone pair 23,
t he so-cal | ed sex chronosones, dothe two representatives differ, and
even that's true only in men, who have a big chronosone (ternmed an X
chronosone) paired with a small one (a Y chronmpsone). Wnen i nst ead
have two paired X chronosones.

What do the sex chronosones do? Many X chronosone
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genes specifytraitsunrelatedtosex, suchastheabilitytodistinguish
red and green colors. However, the Y chronosone contains genes
specifying the developnent of testes. In the fifth week after
fertilizationhuman enbryos of eit her sex devel op a"bi potenti al " gonad
t hat can beconeeither atestisor anovary. If aYchronosonei s present,
t hat bet - hedgi ng gonad begins to commit itself in the seventh week to
becoming a testis, but if there's no Y chronosome, the go-nnd waits
until the thirteenth week to devel op as an ovary.

That may seemsur pri si ng: one m ght have expect ed t he second Xchr onosone
of girls to make ovaries, and the Y chronosone of boys to nake t estes.
In fact, though, people abnormally endowed with one Y and two X
chronosones turn out nost |i ke mal es, wher eas peopl e endowed witht hree
or just one Xchronosone turn out nost |ike femal es. Thus, the natural
t endency of our bet-hedgi ng prinordial gonad is to devel op as an ovary
i f nothing intervenes; sonething extra, a Y chronosone, is required
to change it into a testis.

It'stenptingtorestatethis sinplefact inenotionally |oadedterns.
As the endocrinologist Alfred Jost put it, "Becomng a male is a
prol onged, uneasy, and risky venture; it i s akind of struggl e agai nst
i nherent trends towards femal eness. ™ Chauvi ni sts m ght go further and
hai | becom ng a man as her oi ¢, and becom ng a worran as t he easy f al | back
position. Conversely, one nmight regard womanhood as t he natural state
of humanity, with nen just a pathol ogi cal aberrationthat regrettably



nmust be tol erated as the price for nmaki ng nore wonen. | prefer nerely
t o acknowl edge that a Y chronosomne swi t ches gonad devel oprent fromt he
ovarian path to the testicular path, and to draw no netaphysical
concl usi ons.

But there's noretoananthantestes al one. Apenis and prostate gl and
are anong the many ot her obvi ous necessi -
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ti es of manhood, just as wonen need nore than ovaries (for instance,
it helps to have a vagina). It turns out that the enbryo i s endowed
wi t h ot her bi potential structures besidesthe prinordial gonad. Unli ke
the prinordial gonad, though, these other bipolar structures have a
potential that is not directly specified by theY chronosone. Instead,
secretions produced by the testes thensel ves are what channel these
ot her structures toward devel oping into nal e organs, while |lack of
testicul ar secretions channels themtoward making femal e organs.
For exanpl e, already i n the ei ghth week of gestation the testes begin
producing the steroid hornone testosterone, sone of which gets
converted intothe closely rel ated steroi d di hydr ot est ost erone. These
steroids (known as an-drogens) convert sone all-purpose enbryonic
structures into the gl ans peni s, penis shaft, and scrotum the sane
structures woul d otherw se develop into the clitoris, |abia nmnora,
and | abi a maj ora. Enbryos al so start out bet-hedging with two sets of
ducts, known as the Mul l eri an ducts and Wl ffi an ducts. I nthe absence
of testes, the WIffian ducts atrophy, while the Miul | eri an ducts grow
into afemale fetus's uterus, fallopian tubes, and interior vagi na.
Wth testes present, the opposite happens: androgens stimulate the
Wl ffianductstogrowi ntoamnal efetus' ssem nal vesi cl es, vas def erens
and epididym s. At thesanetime, atesticular proteincalledMllerian
i nhi bi tinghornmone doeswhat itsnaneinplies: it preventstheMillerian
ducts fromdevel oping into the internal fenale organs.

Si nce a Y chronmosone speci fi estestes, and sincethe presence or absence
of the testes' secretions specifies the remaining nale or female
structures, it mght seemas if there's noway that a devel opi ng hunan
coul d end up with anbi guous sexual anatony. |Instead, you m ght think
that a Y chronosome shoul d guar ant ee 100 per cent mal e or gans, and t hat
I ack of a Y chronmosonme shoul d guarantee 100 percent fenal e organs.
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Infact, along series of biochenm cal stepsisrequiredto produce all
t hose ot her structures besides ovaries or testes. Each step invol ves
t he synt hesi s of one nol ecul ar i ngredi ent, ternmed an enzyme, specified
by one gene. Any enzyne can be defective or absent if its underlying
gene is altered by a nmutation. Thus, an enzyme defect may result in



a nmal e pseudoher maphrodi t e, defined as soneone possessi ng sone femnal e
structures as well as testes. In a mal e pseudoher-maphrodite with an
enzyme defect, there is normal devel opnent of the male structures
dependent on enzynes that act at the steps of the netabolic pathway
bef ore t he def ecti ve enzyne. However, mal e struct ures dependent onthe
defective enzynme itself or on subsequent biochem cal steps fail to
devel op and ar e repl aced ei t her by thei r f emal e equi val ent or by not hi ng
at al | . For exanpl e, onetype of pseudoher maphroditel ooks | i ke a nornal
woman. | ndeed, "she" confornms tothe mal e i deal of femal e pul chritude
evennor ecl osel yt handoest heaveragereal woman, because” her" breasts
are wel I devel oped and "her" | egs are | ong and graceful. Hence cases
have turned up repeatedly of beautiful wonmen fashion nodels not
realizing that they are actually men with a single nmutant gene until
genetically tested as adults.

Since this type of pseudohermaphrodite | ooks I'i ke a normal girl baby
at birth and undergoes external |y nornmal devel opnent and puberty, the
probl emisn't evenlikely to be recogni zed until the adol escent "girl"
consults a doctor over failure to begin nmenstruating. At that point,
t he doct or di scovers a sinple reasonfor that failure: the patient has
no ut erus, fallopiantubes, or upper vagi na. I nstead, the vagi na ends
blindly after two inches. Further exam nation reveals testes that
secrete nornal testosterone, are programred by a nornmal Y chronosone,
and are abnormal only for being buriedinthe groinor | abia. In other
wor ds, the beautiful nodel is an otherw se nornal nal e who happens to
have a genetically determ ned biochem cal block in his ability to
respond to testosterone.
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That bl ock turns out to be in the cell receptor that would normal |y
bi nd testosterone and di hydrotestos-terone, thereby enabling those
androgenstotrigger thefurther devel oprment al steps of the nornal nmal e.
Since the Y chronosone i s normal, the testes thensel ves formnormal |y
and produce normal Mill erian inhibiting hornone, which acts as i n any
mantoforestall devel opnent of theuterusandfallopiantubes. However,
devel oprrent of the usual nal e nmachinery to respond to testosterone is
i nterrupted. Hence devel opnent of the renaini ng bi potential enbryonic
sex organs foll ows the femal e channel by default: fenal e rather than
mal e external genitalia, and atrophy of the Wl ffian ducts and hence
of potential male internal genitalia. In fact, since the testes and
adrenal gl ands secrete small anounts of estrogen that woul d normal |y
be overridden by androgen receptors, the conplete lack of those
receptorsinfunctional form(theyarepresent insmall nunbersinnornal
wonen) rnmekes the male pseudohermaphrodite appear externally
super f em ni ne.



Thus, the overal |l genetic difference between nen and wonen i s nodest,

despite t he bi g consequences of that nodest di fference. Asnall nunber

of genes on chrompbsone 23, acting in concert with genes on other

chronosones, ultimatel ydeterm neal |l differences between nenandwonen.
The di f f erences, of course, includenot just thoseinthereproductive
organs thenselves but also all other postadol escent sex-Ilinked

di fferences, such as the differences in beards, body hair, pitch of

voi ce, and breast devel opnent .

The actual effects of testosterone and its chemical derivatives vary

with age, organ, and speci es. Animal species differ greatlyinhowthe
sexes differ, and not only i n manmary gl and devel opnent. Even anong

hi gher ant hr opoi ds—humans and our cl osest rel atives, the apes—there
are
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fam|liar differences in sexual distinctiveness. W knowfromzoos and
photos that adult nal e and fenmal e gorillas differ obviously at a |l ong
di stance by the male's much greater size (his weight is double the
femal e's), different shape of head, and sil ver-haired back. Men al so
di ffer, thoughnuchl ess obvi ously, fromwonmeni nbei ngslightly heavier
(by 20 percent on the average), nore nuscul ar, and bearded. Even the
degree of that difference vari es anong human popul ati ons: for exanpl e,
the difference is |less marked anong Southeast Asians and Native
Anmeri cans, since men of those popul ati ons have ont he aver age nuch | ess
body hai r and beard devel opnent t han i n Eur ope and Sout hwest Asi a. But
mal es and femal es of some gi bbon species look so sinmlar that you
coul dn't distinguish themunl ess they pernitted you to examne their
genital s.

In particular, both sexes of placental mamral s have mamary gl ands.
Wi le the glands are | ess well devel oped and nonfunctional in nales
of nmost mammal species, that degree of mal e underdevel opnent vari es
anong speci es. At the one extrene, inmale mce andrats, the mammary
ti ssue never forns ducts or a nipple and remains invisible fromthe
out si de. At the oppositeextrene, i ndogs and pri mat es (i ncl udi ng humans)
t he gl and does formducts and a nipple in both mal es and fenal es and
scarcely differs between the sexes before puberty.

Duri ng adol escence t he vi si bl e di ff erences bet ween t he nanmal i an sexes
i ncrease under the influence of a mx of hornones fromthe gonads,
adrenal gl ands, and pituitary gl and. Hornones rel eased i n pregnant and
| actating femal es produce a further mamrary growt h spurt and start m |k
production, whichis thenreflexly stimulated by nursing. I n humans,
m | k productioni s especi al |l y under t he control of the hornone prol acti n,
whi | e the responsi bl e hornones i n cows includes somatotropin, alias
"growt h hor none" (the hornone behind the current debate over proposed



hormonal stimulation of mlk cows).
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It shoul d be enphasi zed t hat nmal e/ fenmal e di fferences i n hornones aren't
absol ute but a matter of degree: one sex may have hi gher concentrati ons
and nore receptors for a particul ar hornone. In particul ar, becom ng
pregnant i s not t he only way t o acqui r et he hor nones necessary f or breast
growt hand m | k producti on. For i nstance, nornal I y circul ati ng hor nones
stimulateam |k production, termedwi tch' sm |k, i nnewbor ns of sever al
mamal species. Direct injection of the hornones estrogen or
progesterone (nornally released during pregnancy) triggers breast
grow h and mlk production in virgin femal e cows and goats—and al so
insteers, mal e goats, and mal e gui nea pi gs. The hor-monal |y treated
virgin cows produced on the average as nuch mlk as their half-sisters
that were nursing calves to which they had given birth. G anted,
horrmonal Iy treated steers produced much | ess nmilk than virgin cows;
you shoul dn't count onsteer'smlkinthesupermarkets bynext Chri stnas.
But that' s not surprisingsincethesteershavepreviouslylimtedtheir
options: they haven't devel oped an udder t o accommodat e al | t he manmmary
gland tissue that hornonally treated virgin cows can acconmpdat e.
Ther e ar e numer ous condi ti ons under whi chinjectedor topicallyapplied
hor nones have produced inappropriate breast devel opnent and mlk
secretioninhumans, bothinmenandi nnonpregnant or non- nur si ngwomnen.
Men and women cancer patients being treated with estrogen proceeded
to secrete mlk when injected with prol actin; among such patients was
a si xty-four-year-old nman who conti nued to produce nilk for seven years
after hornonal treatnent was di sconti nued. (Thi s observation was rmade
inthe 1940s, | ong before the regul ati on of medi cal research by human
subj ects protecti on comm ttees, which now forbid such experinents).
I nappropriate lactation has been observed in people taking
tranquilizers that influence the hypothal anus (which controls the
pituitary gl and, the source of prolactin); it al so has been observed
in people
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recovering fromsurgery that stimulated nerves related to t he suckling
reflex, as well as in sone wonren on prol onged cour ses of estrogen and
progesterone birth-control pills. My favorite case i s the chauvini st
husband who kept conplaining about his wife's "mserable little
breasts, " until hewas shockedtofindhisownbreastsgrow ng. It turned
out that his wi fe had been | avishly applying estrogen creamto her
breasts to stinmulate the growh craved by her husband, and the cream
had been rubbing off on him

At this point, youmy be startingtowonder whether all these exanpl es



areirrelevant tothe possibility of normal nmal el actati on, sincethey
i nvol ve nmedi cal interventions such as hornone injections or surgery.

But inappropriate lactation can occur without high-tech nedical

procedures: nere repeated nechanical stimulation of the nipples
sufficestotrigger mlk secretioninvirginfemal es of several manmal

speci es, including humans. Mechani cal stinulationis anatural way of

rel easi ng hormones by neans of nerve refl exes connecting the nipples
to hornone-releasing glands via the central nervous system For

i nstance, a sexually mature but virgin fenal e marsupi al canregularly
be stinulated to | actate just by fostering anot her not her's young onto
her teats. The"m | king" of virginfenalegoatssimlarlytriggersthem
tolactate. That principle mght betransferableto nen, since manual

stimul ation of the nipples causes a prolactin surge in nmen as well as
i nnonlac-tati ng wonmen. Lactationis anot infrequent result of nipple
self-stimulation in teenage boys.

My favorite human exanpl e of this phenonenon conmes froma letter to
t he wi del y syndi cat ed newspaper col umm "Dear Abby." An unnarried wonan
about to adopt a newborn infant |onged to nurse the i nfant and asked
Abby whet her t aki ng hor mones woul d hel p her to do so. Abby' s reply was:

Preposterous, you'll only make yoursel f sprout
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hai r! Several indignant readersthenwoteintodescribecases of wonen
insimlar situations who succeeded i n nursing an i nfant by repeatedly
placing it at the breast.

Recent experience of physicians and nurse | actati on specialists now
suggest t hat nost adopti ve not hers can begi n produci ng some m | k wi t hin
three or four weeks. The recommended preparation for prospective
adoptive nmothers is to use a breast punp every few hours to sinmul ate
sucki ng, begi nning about a nonth before the expected delivery of the
bi rth not her. Long before the advent of nodern breast punps, the sane
result was achieved by repeatedly putting a puppy or a human i nfant
tothe breast. Such preparati onwas practi cedespeciallyintraditional
soci eti es when a pregnant woman was si ckly and her own not her want ed
tobeready tostepinand nursetheinfant in case the daughter proved
unabl e to do so. The reported exanpl es i ncl ude grandnothers up to the
age of seventy-one, as well as Ruth's nother-in-law Naom in the Ad
Testanment. (If youdon't believeit, openaBible andturntothe Book
of Ruth, chapter 4, verse 16.)

Breast devel opnent occurs commonly, and spontaneous |actation
occasionally, in nmen recovering fromstarvati on. Thousands of cases
were recorded in prisoners of war rel eased fromconcentration canps
after World War | | ; one observer noted fi ve hundred cases i n survi vors
of one Japanese POAcanp al one. Thel i kel y expl anationi sthat starvation



i nhi bits not only the gl ands t hat produce hornones but alsotheliver,
whi ch destroys t hose hor mones. The gl ands recover nmuch faster thanthe
liver when normal nutrition is resuned, so that hornone | evel s soar
unchecked. Again, turn to the Bible to discover how Ad Testanent
patriarchs antici pated nodern physi ol ogi sts: Job (chapter 21, verse
24) remarked of a well-fed man that "Hi s breasts are full of mlk."
It has been known for along tine that many ot herw se perfectly nornal
mal e goats, with normal testes and proven

52 VWHY | S SEX FUN?

ability toinsem nate femal es, surprise their owers by spontaneously
growi ng udders and secreting mlk. Billy-goat mlk is simlar in
conposi tiontoshe-goat m | k but has even hi gher fat and protei ncont ent.
Spont aneous | act ati on has al so been observed i n a capti ve nonkey, the
stunp-tail ed macaque of Southeast Asi a.

In 1994, spontaneous nale lactation was at |ast reported i n nal es of
a wild animal species, the Dyak fruit bat of Ml aysia and adj acent
i sl ands. H even adult mal es captured alive proved to have functi onal
mammary gl ands t hat yi el ded m | k when manual I y expressed. Somne of the
mal es' mammary gl ands were di stended with m | k, suggesting that they
had not been suckled and as a result m |k had accurnul at ed. However,
ot her s may have been suckl ed because t hey had | ess di st ended (but still
functional) glands, as in lactating femal es. Arong t hree sanpl es of
Dyak fruit bats caught at different places and seasons, two incl uded
lactating mal es, lactating femal es, and pregnant femal es, but adults
of both sexes in the third sanple were reproductively inactive. This
suggeststhat mal el actationinthesebats may devel opalongwthfenal e
lactation as part of the natural reproductive cycle. Mcroscopic
exami nati on of the testes reveal ed apparent!|y nornal sper mdevel oprent
in the lactating nal es.

Thus, whileusual lynotherslactateandfathersdon't, nal es of at | east
sonme manmal speci es have nuch of the necessary anatom cal equi prent,
physi ol ogi cal potential, and hornone receptors. Mal es treated either
with t he hornones t hensel ves, or with other agents likely to rel ease
hor mrones, nmay under go breast devel opnent and sone | act ati on. There are
several reports of apparently nornmal adul t nen nursi ng babi es; one such
man whose mlk was analyzed secreted mlk sugar, protein, and
electrolytes at levels simlar to those of nother's mlk. Al these
facts suggest that it woul d have been easy for nal el actati onto evol ve;
perhaps it woul d have required just a few muta-
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tions causing increased rel ease or decreased breakdown of hornones.
Evidently, evolution just didn't design men to wutilize that



physi ol ogi cal potential wunder normal conditions. |In conputing
term nol ogy, at | east sone nal es have t he hardware; we nerely haven't
been programred by natural selection to use it. Wy not?

To under st and why, we needt o switchfromphysi ol ogi cal reasoni ng, whi ch
we have been using throughout this chapter, back to the evolutionary
reasoni ng that we were using in chapter 2. In particular, recall how
the evol utionary battl e of the sexes hasresultedin parental care being
provi ded by t he not her al one i n about 90 percent of all mammal speci es.
For those species, inwhichoffspringw Il survive with zero paternal
care, it's obvious that the question of male | actation never ari ses.
Not only do mal es of those speci es have no need to | actate; they al so
don't have to bring food, defend a famly territory, defend or teach
their of fspring, or do anything el se for their offspring. The nmale's
crass genetic interests are best served by chasing other fenmales to
i npregnate. A noble nmale carrying a nutation to nurse his offspring
(or tocarefor theminany other way) woul d qui ckl y be out bred by sel fi sh
normal mal es that forewent | actation and thereby becane able to sire
nore of f spring.

Only for those 10 percent of manmal speci es i nwhich mal e parental care
is necessary does the question of nale lactation even deserve
consi deration. Thosemnority speci esincludelions, wol ves, gi bbons,
mar noset s—and humans. But even in those species requiring male
parenting, lactationisn't necessarily the nost val uabl e formthat the
father's contribution can take. What a biglionreally nust dois to
dri ve of f hyenas and ot her biglions bent onkillinghiscubs. He shoul d
be out patrolling his territory,
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not sittinghonenursingthecubs (whichthesnallerlionessisperfectly
capabl e of doi ng) while his cubs' enem es are sneaking up. The wol f
f at her may make hi s most useful contributionbyleavingthedentohunt,
bri ngi ng back neat to the wolf nother, and letting her turn the neat
into m | k. The gibbon father may contribute best by | ooking out for
pyt hons and eagl es that m ght grab his offspring, and by vigilantly
expel l'ing other gibbons fromthe fruit trees in which his spouse and
of fspring are feedi ng, whil e marnoset fathers spend nuchtine carrying
their twi n offspring.

Al'l these excuses for mal enonlactationstill | eave openthe possibility
t hat some ot her mammal speci es coul d exi st i nwhi chnal el actati on m ght
be advant ageous to the mal e and hi s of fspring. The Dyak fruit bat may
turn out to be such a species. But even if there are manmal species
for which mal e | actati on woul d be advant ageous, its realization runs
up against problens posed by the phenonmenon termed evol utionary
comm t nent .



The i dea behi nd evol uti onary conmm t nent can be understood by anal ogy
t o devi ces manuf act ured by humans. A manufacturer of trucks can easily
nodi fy one basi c truck nodel for different but rel ated purposes, such
as transporting furniture, horses, or frozen food. Those different
pur poses can be fulfilled by maki ng a fewmi nor variations on the sane
basi c design of thetruck's cargo conpartment, withlittle or nochange
inthe notor, brakes, axles, and other major conponents. Sinilarly,
an ai r pl ane manuf act urer canwi t h m nor nmodi fi cati ons uset he sane nodel
of airplane to carry ordi nary passengers, skydivers, or freight. But
it is not feasible to convert a truck into an airplane or vice versa,
because atruck is coonmtted to truckhood i n too nany respects: heavy
body, diesel notor, braking system axles, and so on. To build an
ai rpl ane, one would not start with a truck and nodify it; one woul d
instead start all over again.

VWHY DON T MEN BREAST- FEED THEI R BABI ES? 55

Ani mal s, incontrast, arenot desi gnedfromscratchtoprovi deanopti nal

solution for adesired lifestyle. Instead, they evol ve fromexisting
ani mal popul ations. Evolutionary changes in lifestyle conme about

incremental ly through the accunulation of snall changes in an
evol utionary design adapted to a different but related lifestyle. An
ani mal with many adaptati ons to one specialized lifestyle may not be
abl e to evol ve the many adaptationsrequiredfor adifferent |ifestyle,
or my dosoonly after averylongtine. For i nstance, afenal e manmal

that gives birthto live young cannot evolve into a birdlike egg | ayer
nmerely by extruding her enbryo to the outside within a day of

fertilization; she woul d have t o have evol ved bi rdl i ke mechani sns f or
synt hesi zi ng yol k, eggshel |, and ot her avi anconmitnentstoeggl ayi ng.
Recal | t hat, of thetwo nai ncl asses of warm bl ooded vert ebr at es, birds
andmammal s, mal e parental careistherul eanongbirds andtheexception
anmong mammal s. That difference results frombirds' and manmal s' | ong
evol utionary hi stori es of devel opi ngdifferent solutionstothoproblem
of what to do with an egg that has just been fertilized internally.
Each of those sol utions has requi red a whol e set of adapt ati ons, which
differ between birds and manmal s and to which all nodern birds and
mamal s are now heavily comm tted.

The bird ssolutionistohavethefenal erapidly extrudethefertilized
enbryo, packaged with yolk inside a hard shell, in an extrenely
undevel oped and utterly hel pl ess state that is inpossible for anyone
except an enbryol ogist to recognize as a bird. Fromthe nonent of

fertilization to the noment of extrusion, the enbryo's devel opnent

i nside the nother lasts only a day or a fewdays. That brief internal

devel oprrent i s foll oned by a much | onger period of devel opnment out si de
t he not her' s body: up to 80 days of i ncubati on before t he egg hat ches,



and up to 240 days of feeding and caring for the hatched chick until
it can fly.
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Once the egg has been laid, there is nothing further in the chick's

devel oprrent that uniquely requires its mother's hel p. The father can

sit on the egg and keep it warmjust as well as the nother can. After

hat chi ng out, chicks of nost bird species eat the sane food as their

parents, and the father can collect and bring that food to the nest

as wel |l as the nother can.

I n nost bird speci es the care of the nest, egg, and chi ck requi res both

parents. I nthosebirdspeciesinwhichtheeffortsof oneparent suffice,
that parent is nore often the nother than the father, for the reasons
di scussed in chapter 2: the female's greater obligate internal

investment in the fertilized enbryo, the greater opportunities
forecl osed for the mal e by parental care, and the mal e' s | owconfi dence
in paternity as aresult of internal fertilization. But in all bird

species the fenale's obligate internal investnment is much | ess than
t hat i n any manmal speci es, because t he devel opi ng young birdis "born"

(laid) insuchanearly stage of devel opnment conpared to even t he | east

devel oped newborn manmmal . The rati o of devel opnent tinme outside the
not her—a time of duties that in theory can be shared by t he not her and

the father—to devel opnent tine inside the nother is nuch higher for

birds than for mammal s. No nother bird' s "pregnancy"—egg formati on
ti me—appr oaches t he ni ne nont hs of human pregnancy or even t he twel ve
days of the briefest manmal i an pregnancy.

Hence female birds are not as easily bluffed as fenmale mamal s into
caring for the offspring while the father deserts to phil ander. That

has consequences for the evol utionary programm ng not only of birds’

instinctive behaviors but also of their anatony and physiology. In
pi geons, which feed their young by secreting "m | k" fromtheir crops,

bot h t he f at her and t he not her have evol ved t o secrete ni | k. Bi parental

careistheruleinbirds, andwhileinthose bird speci es that practice
uni parental carethe nother i susuallythe solecaretaker, insone bird
species it is the
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fat her, a devel oprment unprecedent ed anong manmal s. Care by t he fat her
al one characterizes not only those bird species characterized by
sex-rol e-reversal polyandry but also some other birds, including
ostriches, enus, and ti na- nous.

The bird solution to the probl ens posed by internal fertilization and
subsequent enbryoni ¢ devel opnent invol ves specialized anatony and
physi ol ogy. Fenal e but not nal e bi rds possess an ovi duct of which one



portionsecretesal bumn(theeggwhiteprotein), another portionnmakes
t hei nner andout er shel | nenbr anes, andstill anot her makest he eggshel |
itself. Al of those hornonally regulated structures and their
nmet abol i ¢ machi nery represent evol utionary comi t ment. Bi rds nust have
been evol ving along this pathway for a long ti me, because egg | ayi ng
was al ready wi despread i nancestral reptil es, fromwhich bi rds may have
inherited much of their egg-nmaking machinery. Creatures that are
recogni zably birds and no longer reptiles, such as the fanous
Ar chaeopt eryx, appear in the fossil record by 150 mllion years ago.
Wi | e t he reproducti ve bi ol ogy of Archaeopteryx is unknown, a di nosaur
fossil fromabout 80 mllion years ago has been found entonbed on a
nest and eggs, suggestingthat birdsinheritednestingbehavior as wel |
as egg laying fromtheir reptilian ancestors.

Modern bird species vary greatly intheir ecology and | i festyle, from
aerial fliers to terrestrial runners and narine divers, fromtiny
hurmm ngbi rds t o gi ant exti nct el ephant bi rds, and f rompengui ns nesti ng
inthe Antarctic winter to toucans breeding in tropical rainforests.
Despite that variationinlifestyle, all existing birds have renai ned
committedtointernal fertilization, egglaying, i ncubation, and ot her
di stinctive features of avian reproductive biol ogy, with only m nor
variations anong species. (The principal exceptions are the brush
turkeys of Australiaandthe Pacificislands: theyincubatetheir eggs
w th external heat
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sour ces, such as fernentative, vol canic, or solar heat, rather than
with body heat.) If one were designing a bird fromscratch, perhaps
one could come up with a better but entirely different reproductive
strat egy, such as that of bats, which fly |ike birds but reproduce by
pregnancy, livebirth, andl actati on. Wiat ever t he vi rtues of that bat
sol ution, it woul drequiretoomany maj or changes for bi rds, whichremain
coomtted to their own sol ution.

Manmmral s have t hei r own | ong hi story of evol uti onary conmtmrent totheir
solutiontothe same probl emof what todowithaninternally fertilized
egg. The mammal i an sol uti on begi ns wi t h pregnancy, an obl i gate peri od
of enbryoni c devel oprment wi thinthe nother that | asts much | onger t han
i nany not her bi rd. Pregnancy' s durati on ranges froma m ni numof twel ve
days i n bandi coots to twenty-two nonths i n el ephants. That biginitial
comm trent by a femal e manmal makes it i npossible for her to bluff her
way out of further commtnent and has led to the evol ution of fenale
| actation. Like birds, mamal s have evidently been committed totheir
distinctive solutionfor alongtine. Lactation does not | eave fossil
traces, but it is shared anong the three living groups of mamal s
(rmonotremes, marsupials, and placentals), whhich had already



differentiatedfromeachother by 135m | lionyearsago. Hencel actati on
presunmably arose in sone manmal -1ike reptilian ancestor (so-called
therapsid reptiles) even earlier.

Li ke birds, manmals are conmtted to much specialized reproductive
anat ony and physi ol ogy of their own. Sone of those specializations
differ greatly between the three manmal i an gr oups, such as pl acent al
devel oprment resulting in a relatively mature newborn in placental
mammal s, earlier birth and rel atively | onger postnatal devel opnent in
mar supi al s, and egg-laying i n nonotrenes. These
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speci al i zati ons have probably been in place for at least 135 mllion
years.

Conpared to those di fferences between the three manmal i an gr oups, or
conpared to the di fferences between all nmammal s and birds, variation
within each of the three groups of mammals is minor. No manmmal has
re-evol ved external fertilizationor discardedl actation. No marsupi al
or placental mammal has re-evol ved egg | ayi ng. Species differences in
lactationarenerequantitativedifferences: noreof this, | essof that.
For i nstance, the mlk of Arctic seals is concentrated in nutrients,
highinfat, and al nost devoi d of sugar, whilehumanmlkisnoredilute
innutrients, sugary, and lowin fat. Waning fromm Ik to solid food
extends over a period of up to four years in traditional human
hunter-gatherer societies. At the other extrene, guinea pigs and
jackrabbits are capable of nibbling solid food within a few days of
birth and dispensing with mlk soon thereafter. Quinea pigs and
jackrabbits may be evolving in the direction of bird species with
precoci al young, such as chickens and shorebirds, whose hatchlings
al ready have open eyes, canrun, and can find their own food but cannot
yet fly or fully regul ate their own body t enperature. Perhaps, if life
on Earth survives the current onslaught by humans, the evol utionary
descendant s of gui nea pi gs and jackrabbitsw Il discardtheir inherited
evol utionary conmtnent to |actation—+n a few nore tens of mllions
of years.

Thus, other reproductive strategies mght work for a mammal , and it
woul d seemto require fewnutations to transforma newborn gui nea pig
or jackrabbit into a newborn manmmal that requires no mlk at all. But
t hat has not happened: mamal s have remai ned evol utionarily commtted
totheir characteristicreproductivestrategy. Simlarly, eventhough
we have seen that nmale lactation is physiologically possible, and
al though it al so woul d seemto require fewnutations, femal e manmal s
have nevert hel ess
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had an enornous evol uti onary head start on nmales in perfecting their
shar ed physi ol ogi cal potential for | actation. Femal es, but not mal es,
have been undergoi ng natural selection for mlk production for tens
of mllions of years. In all the species | cited to denonstrate that
mal e | actationi s physi ol ogi cal | y possi bl e-hurmans, cows, goats, dogs,

gui nea pi gs, and Dyak fruit bats—tactating males still produce nuch
less mlk than do femal es.
Still, the tantalizing recent discoveries about Dyak fruit bats nmake

one wonder whet her out there today, undi scovered, ni ght be some manmal
speci es whose nal es and fenal es share the burden of | actati on—er one
t hat m ght evol ve such sharing inthe future. Thelife history of the
Dyak fruit bat remains virtually unknown, so we cannot say what
conditions favored init the beginnings of normal nal e | actati on, nor
hownuch m Ik (i f any) thermal e bats actual ly supply totheir of fspring.
Neverthel ess, we can easily predict on theoretical grounds the
condi tions that would favor the evolution of normal male | actation.
Those conditions include: alitter of infants that constitute a big
burden to nouri sh; nonogamous nal e-fenal e pairs; high confidence of
males intheir paternity; and hornonal preparation of fathers, while
their mate is still pregnant, for eventual |actation.

The mammal speci es t hat sone of these conditions al ready best descri be
i s—the human speci es. Medical technology is nmaeking others of these
conditions increasingly applicabletous. Wth nodern fertility drugs
and hi gh-tech nethods of fertilization, births of twins and triplets
are becom ng nore frequent. Nursing humantw ns i s such an energy drain
that the daily energy budget of a mother of tw ns approaches that of
asoldier inboot canp. Despite all our jokes about infidelity, genetic
testing shows the great najority of Areri can and Eur opean babi es t est ed
to have been
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actually sired by the nother's husband. Genetic testing of fetusesis
becom ngi ncreasi ngl y common and can al ready permt amantobevirtual ly
100 percent sure that he really sired the fetus within his pregnant
wife.

Anong ani mal s, ext er nal fertilization favors, and internal
fertilization mtigates against, the evolution of male parental
i nvest ment. That fact has di scour aged mal e parent al i nvest nent by ot her
mamal speci es but nowuni quely favors it i n humans, because in-vitro
external fertilization techniques have beconme a reality for humans '
wi t hinthe past two decades. O course, thevast mgjority of theworld's
babies are still conceived internally by natural nethods. But the
i ncreasi ng nunber of ol der wonen and nen who wi sh t o concei ve but have
difficulty doingso, andthereported noderndeclineinhumanfertility



(ifitisreal), conbineto ensurethat nmore and nore human babi es wi | |
be products of external fertilization, |like nmost fish and frogs.
Al'l these features nake t he human speci es a | eadi ng candi date for nmal e
lactation. Wil e that candi dacy nay take millions of years to perfect
t hrough natural selection, we have it in our power to short-circuit
that evol utionary process by technol ogy. Sone conbi nati on of manual
ni ppl e stimul ati on and hornone i nj ecti ons may soon devel op t he | at ent
potential of the expectant father—his confidence in paternity
buttressed by DNAt esti ng—tomakemn | k, wi thout theneedtoawait genetic
changes. The potential advantages of mal e | actati on are nunerous. It
woul d pronote a type of enotional bonding of father to child now
avail abl e only t o wonen. Many nen, infact, are jeal ous of the speci al
bond arising from breast-feedi ng, whose traditional restriction to
not hers makes nen feel excluded. Today, many or npbst nothers in
first-world societies have already becone unavailable for
breast -f eedi ng, whether because of jobs, illness, or lactational
failure. Yet not only parents but al so babi es deri ve many benefits from
br east - feedi ng. Breast-fed
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babi es acqui re stronger inmune defenses and are | ess susceptible to
nurer ous di seases, i ncl udi ngdi arr hea, ear i nfecti ons, earl y-age-onset
di abetes, influenza, necrotizing enterocolitis, and SIDS (Sudden
I nfant Death Syndrone). Male lactation could provide those benefits
to babies if the nother is unavailable for any reason.

I't nust be acknow edged, however, that the obstaclestonalelactation
are not only physi ol ogi cal ones, which can evidently be overcone, but
al so psychol ogi cal ones. Men have traditionally regarded
breast-feeding as awonan' s job, andthefirst nento breast-feedtheir
infants wi | | undoubt edl y be ri di cul ed by many ot her men. Nevert hel ess,
hurman r epr oducti on al ready i nvol ves i ncreasi ng use of ot her procedures
t hat woul d have seened ridi cul ous until a fewdecades ago: procedures
such as external fertilization without intercourse, fertilization of
wonen over the age of fifty, gestation of one wonman's fetus inside
another woman's wonb, and survival of prematurely delivered
one- ki | ogramf et uses by hi gh-tech i ncubat or nmet hods. W now know t hat
our evolutionary commtment to fermale lactation is physiologically
labile; it may prove psychologically labile as well. Perhaps our
greatest distincti onasaspeciesisour capacity, uni que anongani nal s,
to make counter-evol utionary choi ces. Msst of us choose to renounce
mur der, rape, and genoci de, despite their advantages as a neans for
transmtting our genes, and despite their w despread occurrence anong
ot her ani mal species and earlier human societies. WII nmale lactation
becone anot her such counter-evol uti onary choi ce?



CHAPTER 4

WRONG TIME FOR LOVE The Evolution of Recreational Sex

First scene: adiny lit bedroom with a handsome man |lying in bed.
Abeautiful youngwomaninanightgownrunstothebed. Adi anond weddi ng
ringflashes virtuously on her | eft hand, whil e her ri ght hand cl ut ches
a small blue strip of paper. She bends down and ki sses the nan's ear.
She: "Darling! It's exactly the right tinme!"

Next scene: same bedroom sane couple, evidently making | ove, but
detailstastefully obscuredby thedi mlighting. Thenthe canmerashifts
to a calendar slowy being flipped (to indicate the passage of tinme)
by a graceful hand wearing the sanme di anond weddi ng ri ng.

Next scene: the sane beautiful couple, blissfully holding a clean
sm ling baby.

He: "Darling! I'"'mso glad that Ovu-stick told us when it was exactly
the right tine!l"

Last frame: close-up of the sanme graceful hand, clutching the snall
bl uestripof paper. Captionreads: "Ovu-stick. Honeuri netest todet ect
ovul ation."

| f baboons coul d under stand our TV ads, they' dfindthat one especially
hil arious. Neither a male nor fenal e baboon

63

64  WHY | S SEX FUN?

needs a hornonal test kit to detect the fermal e's ovul ati on, the sol e
ti me when her ovary rel eases an egg and when she can be fertilized.
I nst ead, the skin around the fenal e s vagi na swells and turns a bri ght
redcol or visibleat adi stance. She al sogivesoff adistinctivesnell.
In case a dunb nale still m sses the point, she crouches in front of
hi mand pr esent s her hi ndquarters. Mdst ot her fenal eani nal sareequal |y
aware of their own ovul ation and advertise it to males with equally
bol d vi sual signals, odors, or behaviors.

We consi der femal e baboons with bright red hindquarters bizarre. In
fact, we humans ar e t he ones whose scar cel y det ect abl e ovul ati ons nake
us nmenbers of asmall mnorityinthe animal worl d. Men have noreliable
nmeans of detectingwhentheir partners canbefertilized, nor di dwonen
intraditional societies. | grant that many wonen experi ence headaches
or ot her sensati ons around t he m dpoi nt of a nenstrual cycl e. However,
they woul dn't know that these are signs of ovulation if they hadn't
been tol d so by scientists—and even scientists didn't figure that out
until around 1930. Simlarly, wonen can be taught to detect ovul ati on
by moni toringtheir bodytenperatureor nucus, but that'sverydifferent
fromthe i nstinctive know edge possessed by femal e ani mals. If we too
had such instinctive know edge, manufacturers of ovulationtest kits



and contracepti ves woul dn't be doi ng such a boom ng busi ness.

W' re al so bizarreinour nearly conti nuous practi ce of sex, a behavi or
that is a direct consequence of our conceal ed ovul ati ons. Mst ot her
ani mal species confine sex to a brief estrous period around the
advertised time of ovul ation. (The noun estrus and adj ective estrous
are derived fromthe G-eek word for "gadfly," an insect that pursues
cattleanddrivesthemintoafrenzy.) At estrus, afemal e baboon ener ges
froma nonth of sexual abstinence to copul ate up to one hundred ti nmes,
whil e a femal e Barbary nmacaque does it on t he average every sevent een
m nut es,
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di stributing her favors at | east onceto every adult nmal e in her troop.
Monoganous gi bbon coupl es go several yearsw thout sex, until thefenal e
weans her nost recent i nfant and cones i nto estrus agai n. The gi bbons
rel apseoncenoreintoabsti nenceas soonasthefenal ebecones pregnant.
We humans, though, practice sex on any day of the estrus cycl e. Wnen
solicit it onanyday, and nen performwi t hout bei ng choosy about whet her
their partner is fertile or ovulating. After decades of scientific
inquiry, it isn't even certain at what stage in the cycle a woman is
nost interested in nmen's sexual advances—f indeed her interest shows
any cyclical variation. Hence nost human copul ati ons i nvol ve wormen who
are unabl e to concei ve at that nonent. Not only do we have sex at the
"wong" tineof thecycle, but we continueto have sex duri ng pregnancy
and after nenopause, when we know for sure that fertilization is
i npossi bl e. Many of nmy New Qui nea fri ends feel obligedto have regul ar
sex right uptotheendof pregnancy, because they believethat repeated
i nfusions of senmen furnish the material to build the fetus's body.

Human sex does seema nonunental waste of effort froma "bi ol ogical "
poi nt of view—f onefoll ows Catholic dogmainequatingsex's biol ogical
function with fertilization. Wy don't wonen give clear ovulatory
signals, like nost other femal e ani mal s, so that we can restrict sex
tonmonent swhenit coul ddo us sone good? Thi s chapt er seeks t o under st and
t he evol ution of conceal ed ovul ati on, nearly constant fenal e sexual
receptivity, and recreational sex—a trinity of bizarre reproductive
behaviors that is central to human sexuality.

By now, you may have decided that I'mthe prinme exanple of an ivory
t ower scientist searchi ng unnecessarily for problens toexplain. I can
hear several billion of the
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wor | d' s peopl e protesting, "There's no probl emto expl ai n, except why
Jared D anond i s such an idiot. You don't understand why we have sex
all the tinme? Because it's fun, of course!"



Unfortunately, that answer doesn't satisfy scientists. Wile animals
are engaged in sex, they too |l ook as if they' re having fun, to judge
by their intense involvenent. Marsupial mce even seemto be having
lots nore fun than we do, if the duration of their copulations (upto
twel ve hours) is any indi cati on. Then why do nost ani mal s consi der sex
fun only when the fenal e can be fertilized? Behavi or evol ves through
natural sel ection, just as anatony does. Hence if sex i s enjoyabl e,
natural sel ection nmust have been responsible for that outcone. Yes,
sex i s fun for dogs too, but only at theright time: dogs, |ike nost
ot her ani mal s, have evol ved t he good sense to enjoy sex when it can
do sone good. Natural sel ectionfavorsthoseindividual s whose behavi or
| ets thempass their genes to the nost babies. How does it help you
make nore babies if you are crazy enough to enjoy sex at a time when
you coul dn't possibly make a baby?

A sinple exanple illustrating the goal-directed nature of sexual
activity in nost ani mal species is provided by Pied Fl ycatchers, the
bi rd speci es | di scussedinchapter 2. Norrmal |y, afemal e Pi ed Fl ycat cher
solicits copul ation only when her eggs are ready to be fertilized, a
few days before | ayi ng. Once she begins egg | aying, her interest in
sex vani shes and she resists propositions from nmales or behaves
indifferently toward them But in an experinment in which a team of
orni thol ogi sts nade twenty femal e Pied Fl ycatchers i nto wi dows after
conpletion of egg laying by renoving their mates, six of the twenty
experimental w dows were seen to solicit copulation from new mnal es
within two days, three were seen actually to copul ate, and nore nay
have done sounobserved. Evidently, thefermal eswereattenptingtotrick
the males into believing themto be fertile and
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avai | abl e. When t he eggs eventual | y hat ched, the mal es woul d have no
way of real i zingthat sone ot her nal e had actual | y f at heredt he cl ut ches.
Inat [east a fewcases, the trick worked, and t he mal es proceeded to
feed t he hat ch-1ings as a bi ol ogi cal father woul d have. There was t hus
not the slightest indicationthat any of the fenal es was a merry wi dow,
pursui ng sex for mere pl easure.

Si nce we humans ar e excepti onal i nour conceal ed ovu-1| ati ons, unceasi ng
receptivity, and recreational sex, it can only be because we evol ved
to bethat way. It's especially paradoxi cal that i n Hono sapi ens, the
speci esuniqueinitssel f-consciousness, fenal es shoul d be unconsci ous
of their own ovul ati on, when fenal e ani mal s as dunb as cows are aware
of i t. Sonet hi ng speci al was requiredtoconceal ovul ati onfromafenal e
as smart and aware as a worman. As we'll discover, it has proven
unexpectedly difficult for scientists to figure out what that speci al
sonet hi ng was.



Ther e' s a si npl e reason why nost ot her ani mal s ar e sensi bl y sti ngy about
copul atory effort: sex is costly in energy, time, and risk of injury
or deat h. Let ne count the reasons why you shoul d not | ove your bel oved
unnecessarily:

1. Spermproduction is sufficiently costly for nales that worns with
anutationthat reduces spermproductionlivelonger than nornmal worns.
2: Sex takes tinme that could otherw se be devoted to finding food.

3: Couples locked in enbrace risk being surprised and killed by a
predator or eneny.

4: A der individual s may succunbtothe strainof sex: France's Emperor
Napol eont he Third suf fered a stroke whi |l e engagedintheact, and Nel son
Rockefel l er died during sex.
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5: Fights between mal e ani mal s conpeting for an es-trous fenal e often
result in serious injury to the female as well as to the nal es.

6: Bei ng caught at extramarital sex is risky for many ani mal speci es,

i ncl udi ng (nost notoriously) hunans.

Thus, we woul d reap a bi g advant age by bei ng as sexual |y efficient as
ot her ani mal s. What conpensati ng advant age do we get fromour apparent

i nefficiency?

Scientific speculation tends to center on another of our unusual

features: thehel pl ess conditi onof humani nfant s nakes | ot s of parent al

care necessary for many years. The young of nost manmal s start to get

their own food as soon as t hey' re weaned; they becone ful | y i ndependent

soon aft erwar ds. Hence nost fenal e mammal s can and do rear their young
wi t h no assi stance fromt he f at her, whomt he not her sees onl y t o copul at e.
For humans, t hough, nost food i s acquired by conpl ex t echnol ogi es far

beyond the dexterity or nmental ability of atoddler. As aresult, our

chil dren have to have food brought to themfor at | east a decade after

weani ng, and that jobis rmuch easier for two parents than for one. Even
today it's hard for the single human nother to rear ki ds unassi sted,

and it used to be nmuch harder in prehistoric days when we were
hunt er - gat herers.

Now consi der the dil emma faci ng an ovul ati ng cave-wonan who has j ust

beenfertilized. I nany other manmal species, themalewhodidit would

pronptly go off in search of another ovulating female to fertili ze.

For the caveworman, though, the nmale's departure woul d expose her

eventual childto the likelihood of starvation or nmurder. What can she

doto keep that man? Her brilliant sol ution: remain sexual ly receptive
even after ovul ati ng! Keep hi msati sfi ed by copul ati ng whenever he want s!
In that way, he'll hang around, have no need to | ook for new sex
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partners, andwi | | evensharehi sdailyhuntingbagof noat. Recreati onal
sex is thus supposed to function as the gl ue hol ding a human coupl e
t oget her whil e they cooperntoinrearingtheir hel pl ess baby. That in
essence is the theory fornerly accepted by ant hropol ogists, and it
seened to have nmuch to recommend it.

However, as we have | earned nor e about ani mal behavi or, we have cone
torealize that this sex-to-pronote-fanily-val ues theory | eaves many
qguest i ons unanswer ed. Chi npanzees and especi al | y bonobos have sex even
nore often than we do (as nuch as several tines daily), yet they are
pr om scuous and have no pai r- bondt o mai nt ai n. Conver sel y, one can poi nt
t o mal es of numer ous manmmal speci es that require no such sexual bri bes
toinduce themtoremainwiththeir mate and of f spring. G bbons, which
actually often | i ve as nonoganous coupl es, go years without sex. You
can wat ch out si de your wi ndow how mal e songbi r ds cooper at e assi duousl y
with their mates in food-ing the nestlings, although sex ceased after
fertilization. Even male gorillas with a haremof several femal es got
only a few sexual opportunities each year; their mates are usually
nur si ng or out of estrus. Wiy do wonen have to of fer t he sop of const ant
sex, when these other fenal es don't?

There's a crucial difference between our human coupl es and those
abstinent coupl es of other ani nal species. G bbons, nost songbirds,
and gorillas live dispersed over the | andscape, with each couple (or
harem occupying its separate territory. That pattern provi des few
encounters with potential extramarital sex partners. Perhaps t he nost
di stinctive feature of traditional human society is that mated coupl es
live within large groups of other couples with whom they have to
cooperate econonmically. To find an aninmal with parallel [living
arrangenent s, onehastogofar beyondour mamal i anrel ati vestodensel y
packed col oni es of nesting seabirds. Even seabird coupl es, though,
aren't as dependent on each other economcally as we are.
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The human sexual dilemma, then, is that a father and not her nust work
together for years to rear their helpless children, despite being
frequently tenpted by other fertile adults nearby. The specter of
marital disruptionbyextranmarital sex, withitspotentially disastrous
consequences for parental cooperationin child-rearing, i s pervasive
in human societies. Sonmehow, we evolved conceal ed ovul ation and
constant receptivity to make possible our unique conbination of
marri age, coparenting, and adul terous tenptati on. Howdoes it all fit
t oget her ?

Scientists' belated appreciation of these paradoxes has spawned an
aval anche of conpeting theories, each of which tends to reflect the
gender of its author. For instance, there's the prostitution theory



proposed by a nal e sci enti st: wonen evol ved to trade sexual favors for
donati ons of neat frommal e hunters. There's also a nale scientist's
bet t er - genes-t hr ough- cuckol dry t heory, whi ch reasons t hat a caveworran
withthemsfortunetohavebeennarriedoff by her clantoani neffect ual
husband could use her constant receptivity to attract (and be
extramaritally inpregnated by) a neighboring caveman w th superior
genes.

Then agai n, there's the anticontraceptive theory proposed by a wonan
scientist, who was well aware that childbirth is uniquely painful and
danger ous i n t he human speci es because of the | arge si ze of t he newborn
hurman infant relative toits nmother as conpared to that ratio in our
ape rel atives. A one-hundred-pound wonman typically gives birth to a
si x-pound i nfant, while afenale gorillatw cethat size (two hundred
pounds) gives birth to an infant only half as | arge (three pounds).
As aresult, human nothers often died in childbirth before t he advent
of nodern nedi cal care, andwonen are still attended at birth by hel pers
(obstetricians and nurses in nodern first-world so-
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cieties, mdw ves or older wonen in traditional societies), whereas
femal e gorillas give birth unattended and have never been recorded as
dying in childbirth. Hence according to the anticontraceptive theory,
cavewonen awar e of the pain and danger of childbirth, and al so aware
of their day of ovul ation, m sused that know edge to avoi d sex t hen.
Such wonen failed to pass on their genes, |eaving the world popul at ed
by wonen i gnorant of their tinme of ovulation and t hus unable to avoid
having sex while fertile.

Fromt hi s pl et hora of hypot heses to expl ai n conceal ed ovul ati on, two,
which | shall refer to as the "daddy-at-hone" theory and the
"many- f at her s" t heory, have survi ved as nost pl ausi bl e. I nterestingly,
the two hypot heses are virtually opposite. The daddy-at-hone t heory
posits that conceal ed ovul ati on evol ved t o pronot e nonogany, to force
the man to stay home, and thus to bolster his certainty about his
paternity of his wife's children. The many-fathers theory instead
posits that conceal ed ovul ati on evol ved to gi ve the woman access to
many sex partners and thus to | eave many nen uncertain as to whet her
they sired her children.

Take first the daddy-at-honme theory, developed by the biologists
Ri chard Al exander and Kat hari ne Noonan of the University of M chigan.
To understand their theory, inmagine what nmarried |ife would be |ike
i f worendi dadvertisetheir ovul ations, |ikefemal e baboonswithbright
red der-rieres. A husband would infallibly recognize, fromthe col or
of his wife's derriere, the day on which she was ovu-lating. On that
day he woul d stay hone and assi duously make love in order to fertilize



her and pass on his genes. On all other days, he would realize from
his wife's pallid derriere that | ovemaking with her was usel ess. He
woul d i nst ead wander of f i nsearch of ot her, unguar ded, red-hued| adi es,
sothat he couldfertilizethemtoo and pass on even nore of his genes.
He'd feel secure inleaving his wife at honme t hen, because he'd know
that she wasn't sexually
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receptive to men and couldn't be fertilized anyway. That's what mal e
geese, seagulls, and Pied Fl ycatchers actually do.

For humans, the results of those narriages with advertised ovul ati ons
woul d be awf ul . Fat hers woul drarely be at home, not her s woul d be unabl e
to rear kids unassisted, and babies would die in droves. That woul d
be bad for both nothers and f at hers, because neither woul d succeed i n
propagating their genes.

Now !l et's picture the reverse scenari o, i nwhich a husband has no cl ue
tohiswife' sfertile days. He then has to stay at honme and nake | ove
with her on as nmany days of the nonth as possible if he wants to have
much chance of fertilizing her. Another notive for himto stay at hone
is to guard her constantly agai nst other men, since she m ght prove
to be fertile on any day that he is away. If the philandering husband
has t he bad luck to be in bed wi th anot her worman on t he ni ght when his
wi fe happens to be ovulating, sonme other man mght be in the
phil anderer's bed fertilizing his wi fe, while the philanderer hinsel f
i swasting hi s adul t er ous sper mon anot her worran unl i kel y t o be ovul ati ng
t hen anyway. Under t hi sreversescenari o, ananhas| essreasontowander,
since he can't identify which of his neighbor's wivesarefertile. The
heartwar m ng out cone: fathers hang around and share baby care, with
the result that babies survive. That's good for nothers as well as
fathers, both of whom now succeed in transmtting their genes.
Ineffect, Al exander and Noonan argue t hat the pecul i ar physi ol ogy of
t he human f enal e f orces husbands to stay at hone (at | east, nore than
t hey woul d ot herwi se). Thewonan gai ns by recruitinganactivecoparent.
But the man al so gai ns, provided that he cooperates and pl ays by the
rules of hisw fe's body. By stayi ng home, he acqui res confi dence t hat
the child whomhe is helping to rear really does carry his genes. He
needn't befearful that, whileheisoff hunting, hiswife(likeafenale
baboon) may start flashing a bright red derriere as an adverti senent
for her inmm nent
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ovul ation, thereby attracting swarns of suitors and publicly mating
with every man around. Men accept these ground rul es to such a degree
that they continue to have sex with their w ves during pregnancy and



after nmenopause, when even nmen knowthat fertilizationis inpossible.
Thus, i n Al exander and Noonan' s vi ew, wonen' s conceal ed ovul ati ons and
constant receptivity evolved in order to pronote nonogarny, paternal
care, and fathers' confidence in their paternity.

Conmpeting with this viewis the many-fathers theory devel oped by t he
ant hr opol ogi st Sarah Hdy of the University of California at Davi s.
Ant hr opol ogi st s have | ong recogni zed t hat i nfanti ci de used t o be conmon
in many traditional human soci eties, although nodern states now have
laws against it. Until recent fieldstudi es by Hdy and ot hers, though,
zool ogi st s had no appreci ation for howoften i nfantici de occurs anong
ani mal s as wel | . The speciesinwhichit has been docurent ed nowi ncl ude
our cl osest animal relatives, chinpanzees and gorillas, in addition
to a wide range of other species fromlions to African hunting dogs.
Infanticideis especiallylikelytobecomitted by adult nal es agai nst
infants of females with whomthey have never copul at ed—for exanpl e,
when intruding mal es try to suppl ant resident mal es and acquire their
haremof femal es. The usurper thus "knows" that theinfants killed are
not his own.

Natural ly, infanticide horrifies us and makes us ask why ani mal s (and
formerly humans) doit so often. Onreflection, one can see that the
nmurderer gains a grisly genetic advantage. A female is unlikely to
ovul ate as l ong as she i s nursing an i nfant. But a nurderous intruder
is genetically unrelated to the infants of a troop that he has just
taken over. By killing such an infant, he termnates its nmother's
lactation and stinul ates her to resune estrus cycl es. I n many or nost
cases of animal infanticide and takeovers, the nurderer proceeds to
fertilize the bereaved

74  WHY | S SEX FUN?

not her, who bears an infant carrying the murderer's own genes.

As a maj or cause of i nfant death, infanticideis aserious evolutionary
probl emfor ani mal not hers, who thereby | ose their genetic i nvest ment
i n murdered of fspring. For i nstance, atypical femalegorilla over the
course of her lifetime loses at least one of her offspring to
infanticidal intruding male gorillas attenptingtotake over the harem
t owhi chshebel ongs. | ndeed, over one-thirdof al | i nfant gorilladeaths
are due to infanticide. If a fenale has only a brief, conspicuously
advertised estrus, a dom nant mal e can easily nonopolize her during
that ti me. Al'l ot her mal es consequently "know' that theresul tingi nfant
was sired by their rival, and they have no conpuncti ons about killing
the i nfant.

Suppose, t hough, that thefemnal e has conceal ed ovul a-ti ons and const ant
sexual receptivity. She can exploit those advantages to copulate with
many nal es—even i f she has to do it sneakily, when her consort isn't



| ooki ng. While no nmal e can then be confident of his paternity, many
mal es recogni zet hat t hey m ght have siredt he not her' s eventual i nfant.
If such a mal e | ater succeeds in driving out the mother's consort and
t aki ng her over, he avoids killing her infant because it could be his
own. He m ght even help the infant with protection and ot her forns of
paternal care. The nother's conceal ed ovulation will also serve to
decrease fighting between adult rmales within her troop because any
single copulationis unlikely toresult in conception and hence i s no
| onger worth fighting over.

As an exanpl e of how wi dely fenmal es may t hus use conceal ed ovul ati on
to confuse paternity, consider the African nonkeys called vervets,
famliar to anyone who has visited an East African gane park. Vervets
liveintroopsconsistingof uptosevenadult mal esandtenadult f emal es.
Si nce f ermal e vervet s gi ve no anat om cal or behavi oral signs of ovul ati on,
t he bi ol ogi st Sandy Andel man
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sought out anacaciatreewithatroop of vervets, stood under thetree,
hel d up a funnel and bottle, collected urine when a fenale relieved
hersel f, and anal yzed the urine for hornmonal signs of ovul ation.
Andel man al so kept track of copulations. It turned out that fenales
started to copulate | ong before they ovul ated, continued | ong after
they ovu-1l ated, and did not reach their peak sexual receptivity until
the first half of pregnancy.

At that tine the female's belly was not yet visibly bul gi ng, and the
decei ved mal es had noideathat they wereutterlywastingtheir efforts.
Femal es final |l y ceased copul ating during the latter hal f of pregnancy,
when t he nmal es coul d no | onger be decei ved. That still |eft nost nal es
inthe troop anple time to have sex with nost of the troop's fenal es.
One-third of the mal es were abl e to copul ate with every single fenal e.
Thus, t hrough conceal ed ovul ati onfemnal e vervet s ensur ed t he benevol ent
neutrality of alnost all of the potentially murderous males in their
i mredi at e nei ghbor hood.

Inshort, Hdy consi ders conceal ed ovul ati on an evol uti onary adapt ati on
by females to minimze the big threat to their offsprings' survival
posed by adult mal es. Wereas A exander and Noonan vi ew conceal ed
ovul ation as clarifying paternity and rei nforci ng nonogany, Hdy sees
it as confusing paternity and effectively undoi ng nonogany.

At this point, you may be starting to wonder about a potential
conmplication in both the daddy-at-hone theory and the many-fathers
t heory. Wiy i s human ovul ati on conceal ed fromwonen as wel |, when al |
that' s required by either theoryis for wonento conceal ovul ati on from
men? For exanpl e, why coul dn't wormen keep t heir derri eres t he sane shade
of red every day of the nmonth to deceive men, while still remaining



aware of sensations of ovulation and just faking an interest in sex
with lusty nen on non-ovul a-tory days?
The answer to that objection should be obvious: it
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woul d be hard for a woman convincingly to fake sexual receptivity if

she felt turned off and knew that she was currently infertile. That

point applieswith particular force to the daddy-at-home t heory. Wen

a woman i s i nvolved in along-1asting nonoganous rel ati onshi p i n which
t he partners conme to know each other intimately, it would be hard for

her to deceive her husband unl ess she herself were deceived as wel | .

Therei s noquestionthat the many-fatherstheoryis plausiblefor those

ani mal speci es (and per haps t hosetraditi onal human soci eti es) i nwhich

infanticide is a big problem But the theory seens hard to reconcile
wi t h moder n hurman soci ety as we knowi t. Yes, extramarital sex occurs,

but doubt s about paternityremai nt heexception, not therul ethat drives
soci ety. Genetic tests showthat at | east 70 percent, perhaps even 95
percent, of AnericanandBritish babiesreallyaresiredlegitimately,

that i s, by the nother's husband. It's hardly the case that for each

kid there are many nmen st andi ng around radi ati ng benevol ent i nterest,

or even showering gifts and di spensing protection, while thinking,

"/may be that kid' s real father!"

It therefore seens unlikely that protecting ki ds against infanticide
i swhat propel swonen' s const ant sexual receptivitytoday. Nevert hel ess,
as we'll now see, wonen may have had this notivation in our distant

past, and sex may have subsequently assuned a di fferent function that

now sustains it.

How, then, are we to evaluate these two conpeting theories? Like so
many ot her questi ons about human evol ution, this one can't be settled

inthe way preferred by chem sts and nol ecul ar bi ol ogi sts, atest-tube
experinment. Yes, we'd have a decisive test if there were sonme hurman

popul ati on whose wonen we coul d cause to turn bright red at estrus and

toremain frigid at other tinmes, and
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whose nen we coul d cause to be turned on only by bright red wonen. W
coul dthen see whet her t heresul t was nor e phi | anderi ng and| ess pat er nal
care (as predicted by the daddy-at-hone t heory) or | ess phil andering
and nore infanticide (as predicted by the many-fathers t heory). Al as
for science, such atest is presently inpossible, andit will remain
i moral even if genetic engineering ever makes it possible.

But we can still resort to another powerful technique preferred by
evol utionary biologists for solving such problenms. It's terned the
conparative nmethod. W humans, it turns out, aren't unique in our



conceal mrent of ovulation. Wile it's exceptional among manmmals in
general , it's fairly common anmong hi gher pri mates (nmonkeys and apes),
t he group of mammal s t o whi ch we bel ong. Dozens of pri nat e speci es show
no external ly visible signs of ovul ati on; many ot hers do show si gns,
albeit slight ones; and still others advertise it flagrantly. The
reproductive biology of each species represents the outcone of an
experinent, perforned by nature, on the benefits and drawbacks of
conceal i ng ovul ati on. By conparing pri mat e speci es, we can | earn whi ch
features are shared by those speci es with conceal ed ovul ati on but are
absent fromthose species with advertised ovul ation

That conpari sonthrows newl i ght onour sexual habits. It wast he subj ect
of an inportant study by the Swedish biologists Birgitta
Sillen-Tull berg and Anders Mol ler. Their anal ysis proceeded in four
steps.

Step 1. For as many higher primate species as possible (sixty-eight
in all), Sillen-Tullberg and Mller tabulated visible signs of
ovul ati on. Aha! —ou may obj ect i nmedi at el y—vi si bl e t o whon? A nonkey
may gi ve signal s i nvisibleto us humans but obvi ous t o anot her nonkey,
such as odors (pheronmones). For exanple, cattle breeders trying to
performartificial insemination on a prize dairy cow
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have bi gprobl ens fi guri ngout whent hecowi sovul at-ing. Bull s, t hough

can tell easily by the cow s snell and behavi or.

Yes, that probl emcan't beignored, but it's nmore seriousfor cowsthan
for higher pri mtes. Most prinates resenbl e us in being active by day,

sl eepi ng at ni ght, and dependi ng heavily on their eyes. A nmal e rhesus
nonkey whose nose i sn't working canstill recogni ze an ovul ati ng fenal e
nonkey by the slight reddening around her vagi na, even though her

reddening i s not nearly so obvious as in a fenal e baboon. For those
nonkey speci es that we humans cl assify as having no visi bl e signs of

ovul ation, it'softenclear that the mal e monkeys ar e equal | y conf used

because they copulate at totally inappropriate times, such as with
non-estrous or pregnant fenmal es. Hence our own ratings of "visible
signs" aren't worthl ess.

The result of this first step of the anal ysis was that nearly hal f of

t he primates studi ed—+thirty-two out of sixty-ei ght—+esenbl e hunans in
| acki ng vi si bl e si gns of ovul ati on. Those thirty-two speci es i ncl ude
vervets, mar noset s, andspi der nonkeys, aswel | asoneape, t heorangut an
Anot her ei ght een species, including our close relative the gorilla,

exhi bit slight si gns. Therenai ni ngei ght eenspeci es, i ncl udi ng baboons
and our close relatives the chinpanzees, advertise ovulation
conspi cuousl y.

Step 2. Next, Sillen-Tullberg and Mller categorized the sane



sixty-eight species according to their mating system Eleven
speci es—ncl udi ng mar nosets, gi bbons, and nmany human soci eti es—turn
out to be nonoganmpbus. Twenty-three species—ncludi ng other human
soci eties, plus gorillas—have harens of femnal es control | ed by a single
adult male. But the |argest nunber of prinate species—thirty-four,
i ncl udi ng vervets, bonobos, and chi npanzees—have a pr om scuous system
i nwhichferal es routinely associ ate and copul ate with nulti pl e mal es.

WRONG TIME FOR LOVE 79

Again | hear cries of Ahal!-Wiy aren't humans also classified as
prom scuous? Because |l was careful tospecifyroutinely. Yes, nost worman
have mul ti pl e sex partners i n sequence over their lifetinmes, and many
wonen are at tinmes involvedw thnultiplenensinultaneously. However,
within any given estrus cycle the normis for a woman to be invol ved
with a single man, but the normfor a fermale vervet or bonobo is to
be involved with several partners.

Step 3. As the next-to-last step, Sillen-Tullberg and Ml | er conbi ned
steps 1 and 2to ask: isthere any tendency for nore or | ess conspi cuous
ovul ations to be associated with a particul ar mati ng systen? Based on
a naive reading of our two conpeting theories, conceal ed ovul ati on
shoul d be a feature of nobnoganous species if the daddy-at-hone theory
i scorrect, but of prom scuous speci esif themany-fatherstheory hol ds.
In fact, the overwhelmng najority of nonoganous prinate species
anal yzed—ten out of el even speci es—prove to have conceal ed ovul ati on.
Not a single nonoganous primate species has boldly advertised
ovul ati ons, whichinsteadareusually (infourteenout of ei ghteencases)
confined to prom scuous speci es. That seens to be strong support for
t he daddy- at - home t heory.

However, the fit between predictions and theory is only a half-fit,
because the reverse correlations don't hold up at all. Wile nost
nonoganous speci es have conceal ed ovul ati on, conceal ed ovulation in
turn is no guarantee of nonogany. Qut of thirty-two species with
conceal ed ovul ation, twenty-two aren't nonoganous but are instead
prom scuous or liveinharens. Conceal ed ovul at ors i ncl ude nonoganous
ni ght nonkeys, often-nonoganous humans, harem hol di ng | angur nonkeys,
and prom scuous vervets. Thus, what ever caused conceal ed ovul ationto
evolve inthe first place, it can be maintained thereafter under the
nost varied nmating systens.
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Simlarly, while nost species with boldly advertised ovul ati ons are
prom scuous, promscuity i s no guarantee of advertisenent. In fact,
nost prom scuous primates—twenty out of thirty-four speci es—either
have conceal ed ovul ation or only slight signs. Harem hol di ng speci es



as wel | haveinvisible, slightly visible, or conspi cuous ovul ati ons,

dependi ng on the particul ar speci es. These conpl exities warn us t hat

conceal ed ovul ationw || provetoservedifferent functions, according

to the particular mating systemw th which it coexists.

Step 4. To identify these changes of function, Sillen-Tullberg and

Ml | er got the bright i dea of studyingthefamlytreeof Iivingprimate
species. They thereby hoped to identify the points in prinmate

evol utionary history at which there had been evol uti onary changes in

ovul atory si gnal s and mati ng systens. The underlying rationaleis that

sone noder n speci es that are very closely rel ated to each ot her, hence

presunmabl y derived recently froma common ancestor, turnout todiffer

i nmati ng systemor i nstrengthof ovul atorysignals. Thisinpliesrecent

evol utionary changes in mating systens or signals.

Her e' s an exanpl e of howt hereasoni ngwor ks. W knowt hat humans, chi nps,
and gorillas are genetically about 98 percent identical and stemfrom
an ancestor ("the Mssing Link") that livedasrecentlyasninemllion

years ago. Yet those three nodern descendants of the M ssing Li nk now
exhibit all three types of ovulatory signal: conceal ed ovulation in

humans, slight signalsingorillas, bol dadverti senent i nchi nps. Hence
only one of those descendants can be |li ke the M ssing Link inovulatory

signals, and the other two descendants nust have evol ved different

si gnal s.

In fact, nost living species of primtive primates have slight signs

of ovul ati on. Hence t he M ssi ng Li nk nay have preserved t hat condi ti on,

and gorillas may have inherited it in turn fromthe Mssing Link (see
figure4.1). Wthin the
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last nine mllion years, though, humans nust have evol ved conceal ed
ovul ati on, and chi nps nust have evol ved bol d adverti sement. Qur signals
and t hose of chi nps thus di -verged i n opposite directions fromthe cues
of our mldly signalingancestors. Tous humans, the swollenderrieres
of ovulating chinps | ook |ike those of baboons. However, the
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ancestors of chi nps and baboons nust have evol ved t heir eye-catchi ng
derrieres quite i ndependently, since the ancestors of baboons and of
the Mssing Link parted conpany around thirty mllion years ago.
By sim | ar reasoning, one caninfer other pointsinthe prinmate famly
tree at which ovul atory signals must have changed. It turns out that
swi t ches of signal s have evol ved at | east twenty ti mes. Ther e have been
at |east three independent origins of bold adverti sement (including
t he exanpl ei nchi nps); at | east ei ght i ndependent ori gi ns of conceal ed
ovulation (includingitsoriginsinus, inorangutans, andin at | east



si X separate groups of monkeys); and several reappearances of slight
signs of ovul ation, fromeither conceal ed ovul ati on (as i n sone how er
nonkeys) or frombold advertisenent (as in nmany nacaques).

Inthe sanme way as we' ve j ust seen for ovulatory si gnals, one can al so
identify pointsintheprimatefamlytree at which mating systens nmust
have changed. The ori gi nal systemfor t he common ancestor of al | nonkeys
and apes was probably prom scuous mati ng. But if we nowl ook at humans
and our cl osest rel atives, the chinps and gorillas, wefindall three
types of mating systemrepresented: harens in gorillas, promscuity
i n chimps, and either nmonogany or harens i n humans (see figure 4. 2).
Thus, anong t he three descendants of the Mssing Link of nine mllion
years ago, at |east two nmust have changed their nmati ng system O her
evi dence suggeststhat theM ssingLinklivedinharens, sothat gorillas
and sonme human societies may just have retained that mati ng system
But chi nps nust have rei nvent ed promi scui ty, whil e many human soci eti es
i nvent ed nonogarny. Agai n, we see that humans and chi nps have evol ved
oppositely, in mating systens as in ovulatory signals.

Overall, it appears that nmonogany has evol ved i ndependent |y at | east
seventimesinhigher primtes: inus, ingibbons, andinat | east five
separ ate groups of nonkeys.
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Har ens nust have evol ved at | east ei ght ti nes, includinginthe M ssing
Li nk. Chinps and at | east two nonkeys nmust have rei nvent ed prom scuity
after their recent ances-tors had given it up for harens.
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Thus, we have reconstructed both t he type of mati ng systemand t he type
of ovulatory signal that probably existed in prinmates of the renote
past, all alongthe primatefanmly tree. W can now, finally, put both
types of information together and ask: what nating systemprevail ed
at each point in our famly tree when conceal ed ovul ati on evol ved?
Here's what one | earns. Consider those ancestral species that gave
signal s of ovul ation, and that then went on to | ose those signals and
evol ve conceal ed ovul ati on. Only one of those ancestral species was
nonoganous. I ncontrast, ei ght, perhaps as many as el even, of themwere
prom scuous or haremhol ding speci es—ene of them being the human
ancestor that arose from the haremholding Mssing Link. W thus
concl ude t hat prom scui ty or har ens, not nonogany, i sthe mati ng system
that |leads to concealed ovulation (see figure 4.3). This is the
concl usion predicted by the many-fathers theory. It doesn't agreew th
t he daddy- at - home t heory.

Conversely, we can al so ask: what werethe ovul atory signal s prevailing
at each point in our famly tree when nonogany evol ved? W find that



nonogany never evol ved i n speci es wi t h bol d adverti sement of ovul ati on.
I nst ead, nonogany has usually arisen in species that already had
conceal ed ovul ati on, and soneti nes i n speci es that al ready had sl i ght
ovul atory signals (see figure 4. 4). This conclusion agrees with the
predictions of the daddy-at-hone theory.

Howcan t hese t wo appar ent | y opposi t e concl usi ons be reconci | ed? Recal |
that Sillen-Tullberg and M ler found, in step 3 of their analysis,
t hat al nost al |l nmonoganous primates have conceal ed ovul ati on. W now
see that that result nmust have arisenintw steps. First, conceal ed

ovu-
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Figure 4.3

By conbi ni ng fact s about nodern observed speci es wit h i nferences about
ancestral species, one can infer the mating system prevailing when
ovul at ory si gnal s underwent evol uti onary change. W i nfer t hat species
3 evol ved conceal ed ovul ati on froma harem hol di ng ancestor with slight
si gns of ovul ati on, whil e species| and 2 preservedthe ancestral mati ng
system (harens) and slight ovulatory signs.

| ati on arose, in a prom scuous or harem hol di ng speci es. Then, with
conceal ed ovul ati on al ready present, the speci es sw tched t o nonogany
(see figure 4. 4).
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Per haps by nowyou' re findi ng our sexual history confusing. W started

out with an apparently sinpl e question that deserved a si npl e answer:

why do we hide our ovul a-tions and have recreati onal sex on any day

of the nonth? Instead of a sinple answer, you're being told that the
answer is nore conplex and invol ves two steps.

What it boil sdowntoisthat conceal ed ovul ati on has repeat edl y changed,

and actual l yreversed, itsfunctionduringprimateevolutionaryhistory.
It arose at atine when our ancestors were still prom scuous or |iving
in harens. At such tines, concealed ovulation |let the ancestral

ape-woman di stribute her sexual favors to many mal es, none of which
coul d swear that he was the father of her child but each of which knew
t hat he m ght be. Asaresult, none of those potenti al |y nurderous nmal es
want ed t o har mt he ape- woman' s baby, and sonme may act ual | y have pr ot ect ed

or helped feed it. Once the ape-wonan had evol ved
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conceal ed ovul ation for that purpose, she then used it to pick a good
caveman, to entice or force himto stay at honme with her, and to get
himto provide | ots of protection or help for her baby-secure in the
know edge that it was his baby too.



Onreflection, we shouldn't be surprisedat this shift of function for
conceal ed ovul ation. Such shifts are very comon in evol utionary
bi ol ogy. That's because natural sel ec-ti ondoesn't proceed consci ously
andinastraight linetoward a di stant perceived goal , i nthe way t hat
an engi neer consci ously desi gns a newproduct. I nstead, afeaturethat
serves one function in an ani mal begins to serve another function as
wel |, becones nodified as a result, and may even | ose the original
function. The consequence is frequent reinventions of simlar
adapt ati ons, andfrequent | osses, shifts, or evenreversal s of functi on,
as living things evol ve.

One of the nost fam liar exanpl es i nvol ves vertebrate |i nbs. The fins
of ancestral fishes, used for swinmm ng, evolved into the |egs of
ancestral reptiles, birds, and mammal s, whi ch used themfor running
or hopping on I and. The front |l egs of certain ancestral mamal s and
reptil e-birds subsequently evolved into the wi ngs, used for flying,
of bats and nodern bi rds, respectively. Birdw ngs and mammal | egs t hen
evol ved independently into the flippers of penguins and whal es,
respectively, thereby revertingtoasw nmng function and effectively
reinventingthefinsof fish. At | east three groups of fish descendants
i ndependently | ost their Iinbs to becone snakes, |leglesslizards, and
t he | egl ess anphi bi ans known as cecil i ans. I nessentiallythesane way,
features of reproductive bi ol ogy—such as conceal ed ovul ati on, boldly
advertised ovulation, nonogany, harens, and prom scuity—have
repeatedly changed function and been transmuted into each other,
rei nvented, or | ost.

The inplications of these evolutionary shifts can |end

The Evol ution of Conceal ed Ovul ation

mati ng harem -> harem -> mpnogany system
ovul atory sl i ght -> conceal ed -> conceal ed signals
function of efficient sex conf use keep daddy
ovul atory paternity and hore
signals, or pr event

| ack thereof i nfanti ci de

Figure 4.4
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zest to our love lives. For exanple, in the I ast novel by the great
Cerman witer Thomas Mann, Conf essi ons of Feli x Krul |, Confi dence Man,
Fel i x shares a conpartment on a train journey with a pal eontol ogi st,
who regal es himwi th an account of vertebrate |inb evol ution. Feli x,
an acconplished and inaginative |adies' man, is delighted by the
i nplications. "Humanarns andl egsretai nthebonesof thenost primtive
land animals! . . . It'sthrilling! ... Awoman's shapely charm ng arm
whi ch enbraces us if we find favor . . . it's no different fromthe



prinmordial bird s clawed wi ng, and the fish's pectoral fin. . . . "'l

think of that, next tinme. . . . Dreamof that shapely arm wthits
anci ent scaffol ding of bones!"

Now that Sillen-Tullberg and M) | er have unravel ed the evol ution of

conceal ed ovul ation, you can nourish your own fantasy with its
inplications, just as Felix Krull nourished his fantasy with the
inmplications of vertebrate Iinb evolution. Wait until the next tine
that you are having sex for fun, at a nonfertile tinme of the ovulatory

cycl e, whileenjoyingthesecurity of al asti ngmonoganous rel ati onshi p.
At suchatinme, reflect on howyour blissis made paradoxi cally possi bl e
by preci sely those features of your physiol ogy that di stingui shed your

renot e ancest ors as t hey | angui shed i n harens, or as they rotat ed anong
prom scuously shared sex partners. Ironically, those wetched

ancest ors had sex onl y onraredays of ovul ati on, whenthey perfunctorily

di scharged the biological inperative to fertilize, robbed of your

leisurely pleasure by their desperate need for swift results.

CHAPTER 5

WHAT ARE MEN GOOD FOR? The Evol ution of Men's Roles

Last year | received aremarkabl el etter froma professor at auniversity
inadistant city, inviting me to an academ c conference. | did not
knowthe writer, and | couldn't even figure out fromthe nanme whet her
thewiter was a man or a wonman. The conf er ence woul d i nvol ve | ong pl ane
flights and a week away fromhone. However, the letter of invitation
was beautifullywitten. I f theconferencewasgoingtobeasbeautifully
organi zed, it m ght beexceptional | yinteresting. Wt hsone anbi val ence
because of the time commitnent, | accepted.

My anbi val ence vani shed when | arrived at t he conference, which turned
out to be every bit as interesting as | had antici pated. I n addition,
mucheffort had beennmadet oarrangeoutsideactivitiesfor me, i ncludi ng
shoppi ng, bird-wat chi ng, banquets, andtours of archaeol ogi cal sites.
The pr of essor behi nd t hi s mast er pi ece of organi zati on and t he ori gi nal
virtuoso letter provedto be awoman. Inadditiontogivingabrilliant
lecture at the conference and being a very pl easant person, she was
anong the nost stunningly beautiful wonen | had ever net.

On one of the shoppingtripsthat ny hostess arranged, | bought several
presents for ny wi fe. The student who had been sent al ong as ny gui de
evidently roportod
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pur chases t o ny host ess, because she conment ed on t hemwhen | sat next
to her at the conference banquet. To ny astoni shnent, shetold me, "M
husband never buys ne any presents!" She had fornerly bought presents



for himbut eventually stopped when he never reciprocated.

Soneone across the table then asked me about ny field-work on birds
of paradise in New Guinea. | explained that nmal e birds of paradise
provide no helpinrearingthe nestlings but instead devote their tine
totrying to seduce as nmany fenal es as possi bl e. Surprising ne agai n,
ny host ess bur st out, "Just | i kemen!" She expl ai ned t hat her own husband
was nuch better than nost men, because he encouraged her career
aspirations. However, he spent nost evenings with other nen fromhis
of fi ce, watched tel evi sion while at hone on the weekend, and avoi ded
hel ping with the household and with their two children. She had
repeat edl y asked hi mt o hel p; shefinally gave up and hi red a housekeeper
There i s, of course, nothing unusual about this story. It stands out
i nny mndonly because t hi s worran was so beautiful, nice, andtal ented
that one might naively have expected the man who chose to narry her
to have remained interested in spending time with her.

M/ hostess nevert hel ess enjoys nmuch better domestic conditions than
do many other wives. Wien | first began to work in the New Qui nea
hi ghl ands, | often felt enraged at the sight of gross abuse of wonen.
Married couples whom I encountered along jungle trails typically
consi st ed of awonan bent under an enor nous | oad of fi rewood, veget abl es,
and an infant, while her husband sauntered along upright, bearing
not hi ng nor e t han hi s bowand arrow. Men' s huntingtrips seemedtoyield
little nore than nal e bondi ng opportunities, plus sone prey ani mals
i mredi atel y consunmed i nthe junglebythe men. Wves were bought, sol d,
and di scarded w thout their consent.

Lat er, though, when | had children of ny own and sensed ny feelings
as | shepherded ny famly on wal ks, |
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t hought t hat | coul d better under st andt he NewQui nea nmen stri di ng besi de
theirfamlies. | foundnyself stridingnext tonyownchildren, devoting
all nmy attentionto mak-ing sure that they did not get run over, fall,
wander of f, or suffer sone other m shap. Traditional New Gui nea nen
had t o be even nore attenti ve because of the greator risks facingtheir
chil drenand wi ves. Those seem ngly carefreenmenstrollingal ong besi de
a heavily burdened wife were actually functioning as |ookouts and
protectors, keeping their hands free so that they coul d qui ckly depl oy
their bow and arrowin the event of anbush by nen of another tri be.
But the men's hunting tri ps, and the sal e of wonmen as wi ves, continue
to trouble me.

To ask what nen are good for may sound like aflip one-liner. Infact,
t he question touches a raw nerve in our society. Wnmen are becom ng
intol erant of nen's self-ascribed status and are criticizingthose nmen
who provide better for thensel ves than for their wi ves and chil dren.



The question al so poses a bi g theoretical probl emfor anthropol ogi sts.
By the criterion of services offered to mates and chil dren, nal es of
nost manmal speci es are good for nothi ng except injecting sperm They
part fromthe fermal e after copul ati on, | eaving her to bear the entire
burden of feeding, protecting, and training the of fspring. But human
males differ by (usually or often) remaining with their mate and
of fspring after copul ati on. Anthropol ogi sts wi dely assunme that nmen's
resulting added roles contributed crucially to the evolution of our
speci es' nost distinctive features. The reasoni ng goes as fol |l ows.
The econom c rol es of men and wonen are differentiatedinall surviving
hunter-gatherer societies, a category that enconpassed all human
societies until the rise of agriculture ten thousand years ago. Men
invari ably spend nore tinme hunting | arge ani mal s, whil e wonen spend
noreti me gat heringpl ant f oods and sral | ani mal s and cari ngfor chil dren.
Ant hr opol ogi sts traditionally view this
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ubi quitous differentiation as a division of [abor that pronotes the
nuclear famly's joint interests and thereby represents a sound
strategy of cooperation. Men are nuch better abl e than women to track
and kill big animals, for the obvious reasons that nen don't have to
carry infants around to nurse themand t hat nmen are on t he average nore
muscul ar t han wonen. I nthe viewof ant hropol ogi sts, nmen hunt i n order
to provide neat to their wives and children.

A simlar division of |abor persists in nmodern industrial societies:
many worren still devote nore time to child care than nen do. Wile nmen
no | onger hunt as their main occupation, they still bringfoodtotheir
spouse and chi |l dren by hol di ng nmoney- payi ng j obs (as do a majority of
Anericanwonenaswel | ). Thus, the expressi on"bringi ng honet he bacon”
has a profound and anci ent neani ng.

Meat provisioning by traditional hunters is considered a distinctive
function of human mal es, shared with only a few of our fell ow manmal
speci es such as wol ves and Afri can hunting dogs. It i s conmonly assuned
to be linked to other universal features of hunman societies that
di stinguish us fromour fellow mnmals. In particular, it is |linked
to the fact that men and wonen renai n associated in nuclear famlies
after copul ation, and that human children (unlike young apes) remain
unable to obtain their own food for many years after weaning.

Thi s t heory, which seens so obvious that its correctness is generally
taken for granted, makes two straightforward predictions about nmen's
hunting. First, if the main purpose of huntingistobring neat tothe
hunter's fam |y, nmen shoul d pursue the hunting strategy that reliably
yi el dst he nost meat. Hence we shoul d observe t hat men are ont he aver age
baggi ng nore pounds of neat per day by going after big aninmals than



t hey woul d bring home by targeting small aninmals. Second, we shoul d
observe that a hunter brings hiskill tohiswfe andki ds, or at | east
shares it pref-
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erentially with themrather than with nonrelatives. Are these two
predictions true?

Surprisingly for such basic assunptions of anthropol ogy, these
predictions have beenlittletested. Perhaps unsurprisingly, thelead
i ntestingthemhas beentaken by awoman ant hr opol ogi st, Kri st en Hawkes
of the University of Utah. Hawkes's tests have been based especial |y
onquantitative measurenents of foragingyieldsfor Paraguay' s Nort hern
Ache I ndi ans, carriedout jointlywithKimHi Il , A Mgdal ena Hurt ado,
and H. Kapl an. Hawkes perforned ot her tests on Tanzani a' s Hadza peopl e
incol | aborationw thN chol as Bl urton Jones and Janes O Connel | . Let's
consider first the evidence for the Ache.

The Northern Ache used to be full-tine hunter-gatherers and conti nued
tospend nuchtimeforagingintheforest evenafter they begantosettle
at mission agricultural settlenments in the 1970s. In accord with the
usual human pattern, Achenmenspecializeinhuntinglargemmual s, such
as peccaries and deer, and t hey al so col | ect nasses of honey frombees'
nests. Wnen pound starch frompalmtrees, gather fruits and insect
| arvae, and care for children. An Ache man' s hunti ng bag varies greatly
fromday to day: he bri ngs home f ood enough for many people if he kills
a peccary or finds a beehive, but he gets nothing at all on one-quarter
of the days he spends hunting. In contrast, wonmen's returns are
predictable and vary littl e fromday t o day because pal ns are abundant ;
how nuch starch a wonman gets is mainly a function of just howmuch tine
she spends pounding i t. Awoman can al ways count on getti ng enough for
hersel f and her chil dren, but she can never reap a bonanza bi g enough
to feed many ot hers.

Thefirst surprisingresult fromthe studi es by Hawkes and her col | eagues
concerned the difference between the returns achieved by nmen's and
worren' s strat egi es. Peak
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yi el ds were, of course, much higher for men than for wonen, since a
man' s dai | y bag t opped 40, 000 cal ori es when he was | ucky enough to kil |
apeccary. However, anman' saveragedailyreturnof 9,634 cal ori es proved
to be | ower than that of a woman (10, 356), and a man's nedi an return
(4,663 cal ori es per day) was nuch |l ower. Thereasonfor this paradoxi cal
result i sthat the gl ori ous days when a nman bagged a peccary were great |y
out nunbered by the humliating days when he returned enpty-handed.

Thus, Achenmenwoul ddobetter inthelongrunbystickingtotheunheroic



"woman' s j ob" of poundi ng pal ns t han by t heir devotiontothe excitenent
of the chase. Since men are stronger than worren, they coul d pound even
nore daily calories of pal mstarch than can wonmen, if they chose to
do so. I n going for high but very unpredictabl e stakes, Ache nen can
be conparedt oganbl ers whoai mfor thej ackpot: inthelongrun, ganbl ers
woul d do nuch better by putting their nmoney i n the bank and col | ecting
the boringly predictable interest.

The ot her surprise was that successful Ache hunters do not bring neat
horme mainly for their wives and ki ds but share it widely with anyone
around. The sanme is true for nen's finds of honey. As aresult of this
wi despread sharing, three-quartersof all thefoodthat an Ache consunes
i s acquired by sonmeone outside his or her nuclear famly.

It's easy to understand why Ache wonen aren't bi g-ganme hunters: they
can't spend the tine away fromtheir children, and they can't afford
the ri sk of going even a day with an enpty bag, which woul d j eopardi ze
| act ati on and pregnancy. But why does a man eschew pal mstarch, settle
for thel ower average return fromhunting, and not bri ng horne hi s catch
to his wife and kids, as the traditional view of anthropol ogists
predi cts?

Thi s paradox suggests t hat sonet hi ng ot her than t he best interests of
his wife and children |ie behind an Ache man' s preference for bi g-gane
hunting. As Kristen Hawkes
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descri bed t hese paradoxes to me, | devel oped an awful forebodi ng t hat
t he true expl anati on m ght prove | ess noble than the mal e's nystique
of bringing hone the bacon. | be-gan to feel defensive on behalf of
ny fell owmen and t o search for expl anati ons that m ght restoreny faith
in the nobility of the male strategy.

My first objection was that Kristen Hawkes's cal cul ati ons of hunting
returns were measuredincalories. Inreality, any nutritionally aware
noder nreader knows t hat not al | cal ori es are equal . Perhaps t he pur pose
of big-gane hunting liesinfulfilling our need for protein, whichis
nore valuabletous nutritionallythanthe hunbl e car bohydrat es of pal m
starch. However, Ache nen target not only protein-rich nmeat but al so
honey, whose carbohydrates are every bit as hunbl e as those of palm
starch. Wil e Kal ahari San nen ("Bushnen") are hunting big game, San
wonen ar e gat hering and prepari ng nongongo nuts, an excellent protein
source. Wil el ow and New Qui nea hunt er-gat herer nen are wastingtheir
daysintheusuallyfutil esearchfor kangaroos, their wi vesandchildren
are predictably acquiring proteinin the formof fish, rats, grubs,
and spiders. Wiy don't San and New Qui nea nmen enul ate their w ves?
I next began t o wonder whet her Ache nmen m ght be unusual |y i neffective
hunt er s, anaberrati onanong noder n hunt er - gat her ers. Undoubt edl y, t he



huntingskillsof Inuit (Eski nb) andArcticlndiannenareindi spensabl e,
especiallyinwinter, whenlittlefoodother thanbigganmeisavail abl e.

Tanzani a' s Hadza men, unli ke the Ache, achi eve hi gher average returns

by hunting big gane rather than snmall gane. But New Qui nea nmen, |ike
t he Ache, persist i nhunting even thoughyields arevery | ow. AndHadza
hunters persist in the face of enornous ri sks, since on the average
they bag nothing at all on twenty-ei ght out of twenty-nine days spent

hunting. A Hadza famly could starve while waiting for the
husband-father to win his
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ganble of bringing down a giraffe. In any case, all that neat
occasi onal | y bagged by a Hadza or Ache hunter isn't reserved for his
fam |y, so the question of whether big-gane hunting yiel ds higher or
lower returnsthanalternativestrategiesisacademcfromhisfamly's
poi nt of vi ew. Big-ganme huntingjust isn't thebest wvaytofeedafanily.
Still seekingtodefendmyfell ownen, | thenwondered: coul dthe purpose
of widely sharing nmeat and honey be to snmooth out hunting yields by
nmeans of reciprocal altruisn? That i s, | expect tokill agiraffeonly
every twenty-ni nth day, and so does each of ny hunter friends, but we
all go off indifferent directions, and each of us is likely to kill
his giraffe on a different day. If successful hunters agree to share
nmeat with each other and their famlies, all of themw || often have
full bellies. By that interpretation, hunters should prefer to share
their catchw ththe best other hunters, fromwhomthey are nost |ikely
to receive nmeat sone other day in return.

Inreality, though, successful Ache and Hadza hunt ers sharetheir catch
wi t h anyone ar ound, whet her he' s a good or hopel ess hunter. That rai ses
t he questi on of why an Ache or Hadza man bothers to hunt at all, since
he can clai ma share of meat even i f he never bags anythi ng hi nsel f.
Conversely, why shoul d he hunt when any animal that he kills will be
shared wi del y? Wiy doesn't he just gather nuts and rats, which he can
bring to his fam |y and woul d not have to share wi th anyone el se? There
nmust be sone ignoble nmotive for male hunting that | was overl ooki ng
inny efforts to find a noble notive.

As anot her possible noble notive, | thought that w despread sharing
of nmeat hel ps the hunter's whole tribe, whichis likely to flourish
or perishtogether. It's not enough to concentrate on nouri shing your
own famly if the rest of your tribe is starving and can't fend off
an attack by tri bal enem es. Thi s possi bl e notive, though, returns us
to the original paradox: the best way for the whol e Ache
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tribe to beconme well nourished is for everybody to hunbl e t hensel ves



by poundi ng good ol d rel i abl e pal mstarch and col l ecting fruit or i nsect

| arvae. The nmen shoul dn't waste their tine ganbling on t he occasi onal

peccary.

Inalast effort todetect fanmily values innen's hunting, | reflected
on hunting' s relevance to the rol e of nen as protectors. The nmal es of

many territorial animl species, such as songbirds, |ions, and
chi npanzees, spendmuchtinmepatrollingtheirterritories. Suchpatrols
servemul tipl e purposes: todetect and expel intrudingrival nmales from
adj acent territories; to observe whether adjacent territories arein
turn ripe for intrusion; to detect predators that coul d endanger the
mal e' s mat e and of f spri ng; and to noni t or seasonal changes i n abundance
of foods and other resources. Simlarly, at the same tinme as human
huntersarel ookingfor gane, theytooareattentivetopotential dangers
and opportunities for the rest of the tribe. In addition, hunting
provi des a chance to practice the fighting skills that nmen enploy in
defending their tribe against enem es.

This role of hunting i s undoubtedly an inportant one. Nevert hel ess,
one has to ask what specific dangers the hunters are trying to detect,
and whose interests they are thereby trying to advance. Wiile lions
and ot her big carnivores do pose dangers to people in some parts of

the worl d, by far the greatest danger to traditional hunter-gatherer

hurman soci et i es ever ywher e has been posed by hunters fromrival tri bes.
Men of such societies wereinvolvedinintermttent wars, the purpose
of which was to kill nmen of other tribes. Captured wonen and chil dren
of defeatedrival tribes were either killed or el se spared and acqui red
as wi ves and sl aves, respectively. At worst, patrolling groups of mal e
hunters could thus be viewed as advancing their own genetic
sel f-interest at t he expense of rival groups of men. At best, theycould
be viewed as protecting their wives and children, but nainly agai nst

t he dangers pound by other men. Eveninthe latter case, the harmand
t he
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good that adult men bring to the rest of society by their patrolling
activities would be nearly equally bal anced.

Thus, all fiveof nyeffortstorescueAche bi g- gane hunti ngas asensi bl e
way for men to contribute nobly to the best interests of their w ves
and chi l drencol | apsed. Kri s-ten Hawkes t hen rem nded e of sone pai nf ul
trut hs about how an Ache man hinsel f (as opposed to his wi fe and ki ds)
gets bi g benefits fromhis kills besidesthefoodenteringhis stonach.
To begin wi th, anong the Ache, as anbng ot her peopl es, extranarital
sex i s not unconmon. Dozens of Ache wonen, asked to nane t he potenti al
fathers (their sex partners around the tinme of conception) of 66 of
their children, naned an average of 2.1 nmen per child. Arong a sanpl e



of 28 Ache men, wonen naned good hunters nore often than poor hunters
as their | overs, and they named good hunters as potential fathers of
nore chil dren.

To under st and t he bi ol ogi cal significance of adultery, recall that the
facts of reproductive biology discussed in chapter 2 introduce a
fundanmental asymmetry into the interests of nen and wonmen. Having
multiple sex partners contributes nothing directly to a wonman's
reproductive out put. Once awonan has beenfertilizedby oneman, havi ng
sex Wi t h anot her man cannot | ead t o anot her baby f or at | east ni ne nont hs,
and probably for at |east several years under hunter-gatherer
conditions of extended | acta-tional anmenorrhea. Injust afewm nutes
of adultery, though, an otherw se faithful man can doubl e t he nunber
of his own of fspring.

Now conpar e t he reproducti ve out puts of nen pursuing the two different
hunting strategi es that Hawkes terns the "provider"” strategy and t he
"show of f" strategy. The provi der hunts for foods yi el di ng noderately
hi gh returns with high predictability, such as pal mstarch and rats.
The
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show of f hunts for big ani mals; by scoring only occasi onal bonanzas
am d many nor e days of enpty bags, hismeanreturnis| ower. The provi der
bri ngs home on t he average t he nost food for his wi feand ki ds, al t hough
he never acqui res enough of a surplus to feed anyone el se. The show of f
ontheaveragebrings!lessfoodtohisw feandkids but does occasional |y
have | ots of nmeat to share with ot hers.

Qoviously, if a woman gauges her genetic interests by the nunber of
chil dren whomshe can rear to maturity, that's a functi on of how nuch
f ood she can provide t hem so she is best off marrying a provi der. But
she is further well served by havi ng show of fs as nei ghbors, w th whom
she can trade occasi onal adul terous sex for extra nmeat supplies for
hersel f and her kids. The whole tribe also |Iikes a show of f because
of the occasional bonanzas that he brings honme for sharing.

As f or howa nman can best advance hi s own geneticinterests, the show of f
enj oys advant ages as wel | as di sadvant ages. One advantage i s the extra
ki ds he sires adultorously. The show off al so gai ns sonme advant ages
apart fromadultery, such as prestigeinhistribe' s eyes. Ghersin
the tri be want hi mas a nei ghbor because of his gifts of neat, and they
may reward hi mwi th t heir daughters as mat es. For t he same reason, the
tribeislikely to give favored treatnent to the show off's chil dren.
Anong t he di sadvant ages to t he showof f are t hat he brings hone on the
average |l ess food to his own wi fe and ki ds; this neans that fewer of
his legitimate children nmay survive to maturity. His wife may al so
phi | ander while heis doingso, withtheresult that al ower percentage



of her children are actually his. Is the showoff better off giving
up the provider's certainty of paternity of afewkids, inreturn for
the possibility of paternity of many kids?

The answer depends on several nunbers, such as hownmany extral egiti nmate
kids aprovider's wife canrear, the percentage of aprovider'swife's
kids that areillegitimte),
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and how much a show of fs ki ds find their chances of survival increased
by their favored status. The val ues of these nunbers nust differ anong
tri bes, dependingonthel ocal ecol ogy. When Hawkes esti mat ed t he val ues
for the Ache, sheconcl udedt hat, over aw derangeof |ikelyconditions,
show of f s can expect to pass ontheir genes to nore surviving children
than can providers. This purpose, rather than the traditionally
accept ed purpose of bringing hone the bacon to wi fe and ki ds, may be
t he real reason behi nd bi g-gane hunti ng. Ache nen t hereby do good f or
t hensel ves rather than for their famlies.

Thus, it isnot the casethat men hunters and wonen gat herers constitute
a di vi si on of | abor whereby t he nucl ear fam |y as aunit nost effectively
pronotesitsjoint interests, and whereby thework forceis selectively
depl oyed for the good of the group. Instead, the hunter-gatherer
lifestyle involves a classic conflict of interest. As | discussed in
chapter 2, what's best for aman's geneticinterestsisn't necessarily
best for awoman's, and vi ce versa. Spouses share interests, but they
al so have di vergent i nterests. Awonani s best of f marriedtoaprovider,
but a man is not best off being a provider.

Bi ol ogi cal studi es of recent decades have denonstrated numerous such
conflicts of interest inanimls and humans—ot only conflicts between
husbands and wi ves (or bet ween mat ed ani mal s), but al so bet ween parents
and chil dren, between a pregnant worman and her fetus, and between
si blings. Parents share geneswiththeir of fspring, and si bl i ngs share
genes with each ot her. However, siblings are also potentially each
ot her' s cl osest conpetitors, and parents andoffspringal sopotentially
compet e. Many ani mal studi es have shown t hat rearing of fspring reduces
the parent' s |ife expectancy because of t he energy drai n and ri sks t hat
the parent i ncurs. Toaparent, anoffspringrepresents oneopportunity
to pass on genes, but the parent may have ot her such opportunities.
The parent's interests may
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be better served by abandoni ng one offspring and devoting resources
to other offspring, whereas the offspring's inter-ests may be best
served by surviving at the expense) of itsparents. Intheaninal world
as in the human world, such conflicts not infrequently lead to



infanticide, parricide (the murder of parents by an offspring), and
siblicide (the murder of one sibling by another). While biologists
explain the conflicts by theoretical cal cul ati ons based on genetics
and f or agi ng ecol ogy, all of us recogni ze t hemfromexperi ence, w t hout
doi ng any cal cul ati ons. Conflicts of interest between peopl e closely
related by blood or narriage are the conmonest, nost gut-w enching
tragedi es of our |ives.

What general validity do these conclusions possess? Hawkes and her
col | eagues studi ed j ust two hunt er-gat herer peopl es, the Ache and t he
Hadza. The resulting conclusions await testing of other
hunt er-gat herers. The answers are likely to vary anmong tri bes and even
anong i ndividuals. From ny own experience in New Gui nea, Hawkes's
conclusions are likely to apply even nore strongly there. New QUi nea
has fewl arge ani mal s, huntingyields arel ow, and bags are often enpty.
Miuch of the catchis consuneddirectlybythemenwhileoffinthejungle,
and t he nmeat of any bi g ani mal brought honeis shared wi del y. New QUi nea
hunting i s hard to defend economi cal Iy, but it brings obvi ous payoffs
in status to successful hunters.

What about the rel evance of Hawkes's concl usions to our own society?
Perhaps you're already |ivid because you foresaw that |I'd rai se that
guestion, and you' re expecting ne to concl ude that Amrerican nmen aren't
good for nuch. O course that's not what | concl ude. | acknow edge t hat
many (nost? by far the npost?) Amrerican nen are devot ed husbands, work
hard to i ncrease their i ncone, devote that incone to their w ves and
ki ds, do much child care, and don't philander.
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But, al as, the Ache findings are rel evant to at | east sone nmen i n our
soci ety. Sone American nen do desert their wives and children. The
proportion of divorced nen who renegeontheir legally stipulatedchild
support is scandal ously high, so high that even our government is
startingto do sonething about i t. Single parents out nunber copar-ents
inthe United States, and nost single parents are wonen.

Anong t hose men who renai n marri ed, all of us knowsone who t ake better
care of thenselves than of their wi ves and chil dren, and who devote
inordinate ti me, noney, and energy to philandering and to nmal e st at us
synbol s and activities. Typical of such mal e preoccupations are cars,
sports, andal cohol consunption. Much baconisn't brought home. | don't
cl ai mt o have neasur ed what per cent age of Anerican nenrate as show offs
rat her than provi ders, but the percentage of show offs appears not to
be negli gi bl e.

Even anong devoted working couples, tine budget studies show that
Aneri can wor ki ng woren spend on t he average tw ce as many hours ontheir
responsibilities (defined as job plus children plus househol d) as do



t hei r husbands, yet women recei ve on t he average | ess pay for the sane
j ob. Wien Aneri can husbands are asked to estimate t he nunber of hours
that they and their wi ves each devote to children and househol d, the
sane ti ne budget studies showthat men tend to overestinmate their own
hours and to underestinmate their wife's hours. It's ny inpressionthat
men' s househol d and chil d-care contributions are on the average even
| ower i nsone ot her i ndustrializedcountries, suchas Australia, Japan,
Korea, Germany, France, and Pol and, to nention just a feww th which
| happento be fam liar. That's why the questi on what nen are good for
continues to be debated within our societies, as well as between
ant hr opol ogi st s.

CHAPTER 4

MAKING MORE BY MAKING LESS The Evol ution of Fenmal e Menopause
Most wildanimalsremainfertileuntil they die, or until closetothat
time. So do human mal es: al though sonme nen becone infertile or |ess
fertileat various agesfor vari ousreasons, nenexperi enceno uni ver sal
shutdown of fertility at any particular age. There are innunerable
well -attested cases of old nen, including a ninety-four-year-old,
fathering children.

But human fenal es undergo a steep declineinfertility fromaround age
forty, leading to universal conplete sterility within a decade or so.
Wi | e some wonen continue to have regul ar nenstrual cycles up to the
age of fifty-four or fifty-five, conceptionafter the age of fifty was
rareuntil therecent devel opnent of nedi cal technol ogi es usi ng hor mone
therapy and artificial fertilization. For exanpl e, anong t he Aneri can
Hutterites, a strict religious community that is well nourished and
opposed to contraception, wonen produce babies as fast as is
bi ol ogi cal | y possi bl e for humans, withanmeaninterval of only two years
between births, and a nean final nunber of eleven children. Even
Hutterite wonen stop produci ng babi es by age forty-nine.

To | aypeopl e, nenopause is an inevitable fact of life, albeit often
a painful one anticipated with foreboding. But to evolutionary
bi ol ogi sts, human femal e nenopause i s an
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aberrationintheanimal worldandanintellectual paradox. The essence
of natural selectionisthat it pronotes genes for traits that increase
t he nunber of one's descendants beari ng t hose genes. Howcoul d nat ur al
sel ection possibly result inevery femal e menber of a speci es carrying
genes that throttle her ability to |eave nore descendants? All
bi ol ogi cal traits are subject to genetic variation, includingthe age
of human fenal e nenopause. Once fenal e menopause sonehow becane fi xed



i n humans for whatever reason, why did not its age of onset gradually
becone pushed back until it di sappeared agai n, because t hose wonen who
experi enced nenopause later in life |l eft behind nore descendants?
To evol utionary biol ogi sts, femal e nenopause i s thus anong t he nost
bi zarre feat ures of human sexuality. As| shall argue, it i s al so anong
the nmost inportant. Along with our big brains and upright posture
(emphasi zed in every text of human evolution), and our conceal ed
ovul a-tions and penchant for recreational sex (to which texts devote
less attention), | believe that femal e nenopause was anong the
biological traits essential for making us distinctively human—a
creature nore than, and qualitatively different from an ape.

Many bi ol ogi sts woul d bal k at what | have just sai d. They woul d ar gue
t hat human f enal e menopause does not pose an unsol ved probl em and t hat
there is noneedto discuss it further. Their objections are of three
types.

First, sone biologists dismss human fenmal e menopause as an arti f act
of arecent increase in human expected |life span. That increase stens
not j ust frompublic healthmeasuresw thinthel ast century but possibly
al sofromtheriseof agriculturetenthousand years ago, and even nore
i kely fromevol uti onary changes | eadi ng to i ncreased hunman survi val
skills within the last forty thousand years. According
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to this vi ew, nenopause coul d not have been a frequent occurrence for
nost of the several nmillion years of human evo-lution, because
(supposedl y) al nost no wormen or nen survived past the age of forty.
O course, the fenal e reproductive tract was programred to shut down
by age forty, because it woul d not have had the opportunity to operate
thereafter anyway. The i ncrease in human | i fe span has devel oped nuch
too recently in our evolutionary history for the feral e reproductive
tract to have had tine to adjust—so goes this objection.

However, this viewignores the fact that the human mal e reproductive
tract, and every other biological function of both wonen and men,
continue to function in nmost peopl e for many decades after age forty.
One woul d t her ef ore have t o assune t hat every ot her bi ol ogi cal function
was abl et o adj ust qui cklytoour newl onglifespan, | eavi ng unexpl ai ned
why femal e reproducti on was uni quel y i ncapabl e of doi ng so. The claim
that formerly few woren survived until the age of nenopause i s based
on pal eode- nography, that i s, on attenpts to estimate age at tinme of
death in ancient skeletons. Those estinmates rest on un-proven,
i mpl ausi bl e assunpti ons, suchasthat t herecoveredskel et ons r epr esent
an unbi ased sanpl e of an entire anci ent popul ati on, or that ancient
adul t skel etonsreal | y can be aged accur at el y. Wi | e pal eodenogr apher s’
ability todistinguishthe ancient skel eton of aten-year-oldfromthat



of atwenty-five-year-old is not in question, the ability they claim
to distinguish an ancient forty-year-old froma fifty-five-year-old
has never been denonstrated. One can hardly reason by conparison with
skel et ons of nodern peopl e, whose different |ifestyles, diets, and
di seases surely make t heir bones age at different rates fromthe bones
of anci ents.

A second obj ecti on acknow edges human femal e nenopause as a possi bly
anci ent phenonenon but denies that it i s uniqueto humans. Many or nost
wld animals
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exhibit a decreaseinfertility with age. Sone el derly individual s of
awi devarietyof wildmanmal and bird speciesarefoundtobeinfertile.
Many el derly femal e i ndi vi dual s of rhesus macaques and certai n strains
of l aboratory m ce, livinginlaboratory cages or zoos wheretheir |ives
are consi derably extended over expected spans in the wld by gournet
di ets, superb nmedi cal care, and conpl ete protection fromenem es, do
becone infertile. Hence some biologists object that human fenale
nmenopause i s nerel y part of aw despread phenonenon of ani mal nenopause.
What ever t hat phenonenon's expl anation, its existence in nmany speci es
would nmean that there is not necessarily anything peculiar about
nmenopause in the human species requiring expl anation.

However, one swal | owdoes not make a sunmer, nor doesonesterilefemal e
constitute nenopause. That i s, detection of an occasional sterile
elderlyindividual inthew | d, or of regular sterilityincagedaninmals
with artificially extended Iife spans, does nothing to establish the
exi st ence of menopause as a bi ol ogi cal | y si gnificant phenomenoninthe
wi | d. That woul d requi re denmonstrating that a substantial fraction of
adult females in a wild ani mal popul ati on becone sterile and spend a
significant portionof theirlifespansafter theendof their fertility.
The human speci es doesful fill that definition, but onlyone or possibly
two wild animal species are definitely known to do so. One is an
Australian marsupial nouse in which nmales (not fenales) exhibit
sonet hi ng | i ke nenopause: all nmales in the popul ati on becone sterile
within a short tine in August and di e over the next couple of weeks,
| eavi ng a popul ation that consists sol ely of pregnant femal es. Inthat
case, however, the postnenopausal phase is a negligible fraction of
thetotal malelifespan. Marsupi al m cedonot exenplifytrue menopause
but are nore appropriately considered an exanple of big-bang
reproduction, alias senmelparity—a single lifetime reproduc-
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tive effort rapidly foll owed by sterility and death, as in sal non and
century pl ants. The better exanpl e of ani nal nenopause i s provi ded by



pi | ot whal es, anong whi ch one-quarter of all adult fenales killed by
whal er s provedt o be post nrenopausal , as judged by t he condi ti on of their
ovari es. Fenal e pil ot whal es enter nenopause at the ago of thirty or
forty years, have a nean survival of at l|east fourteen years after
menopause, and may live for over sixty years.

Menopause as a bi ol ogi cal Iy significant phenonenon i s thus not uni que
to humans, being shared at | east with one species of whale. It would
be wort h | ooki ng for evidence of nmenopause in killer whal es and a few
ot her speci es as possi bl e candi dates. But still-fertileelderlyfenales
are often encountered anong wel | -studied wild popul ati ons of other
long-lived mammal s, including chinpanzees, gorillas, baboons, and
el ephants. Hence those species and nost others are unlikely to be
characterized by regul ar nenopause. For exanpl e, afifty-five-year-old
el ephant i s consi dered el derly, since 95percent of el ephants di e before
that age. But the fertility of fifty-five-year-old femal e el ephants
is still half that of younger fermales in their prine.

Thus, fenal e nenopause i s sufficientlyunusual inthe animal worldthat
its evolution in humans requires explanation. W certainly did not
inherit it frompilot whal es, fromwhose ancestors our own ancestors
parted conpany over fifty mllion years ago. In fact, we nust have
evolved it since our ancestors separated from those of chinps and
gorillas seven mllion years ago, because we undergo nmenopause and
chinmps and gorillas appear not to (or at |east not regularly).

The third and | ast obj ecti on acknow edges hurman nmenopause as an anci ent
phenonenon that i s unusual anmong ani mal s. I nstead, these critics say
t hat we need not seek an expl anati on f or nenopause, because t he puzzl e
has al ready been sol ved. The solution (they say) lies in the
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physi ol ogi cal mechani smof nenopause: a wonan's egg supply is fixed
at her birth and not added to later in her Iife. One or nore eggs are
| ost by ovul ation at each nmenstrual cycle, and far nore eggs sinply
die (terned atresia). Bythetime awmanis fifty years ol d, nost of
her origi nal egg supply has been depl et ed. Those eggs that remain are
hal f a century ol d, increasingly unresponsive to pituitary hornones,
and t oo f ewi n nunber t o produce enough estra-di ol totrigger therel ease
of pituitary hornones.

But there is a fatal counterobjection to this objection. Wile the
objectionis not wong, it isinconplete. Yes, depletion and agi ng of
the egg supply are the i mmedi at e causes of human nenopause, but why
di d nat ural sel ecti on programwonen such t hat t hei r eggs becone depl et ed
or unresponsive in their forties? There is no conpel ling reason why
we coul d not have evol ved twice as large a starting quota of eggs, or
eggs t hat remai nresponsi ve after hal f acentury. The eggs of el ephant s



bal eenwhal es, and possi bl y al batrosses renai nvi abl e for at | east sixty
years, and t he eggs of tortoi ses are viable for nuch | onger, so human
eggs coul d presumably have evol ved the sane capability.

The basi c reason why the third objectionis inconplete is because it
confuses proxi mate mechanisns with ultimate causal explanations. (A
proxi mate nmechanismis an i nmmedi ate direct cause, while an ultinate
explanationisthelast inthelong chainof factors |eading uptothat
i mredi at e cause. For exanpl e, t he proxi mat e cause of a nmarri age br eakup
may be a husband's di scovery of his wife's extramarital affairs, but
the ultimate expl anation may be the husband's chronic insensitivity
and t he coupl e' s basicinconpatibilitythat drovethewifetoaffairs.)
Physi ol ogi sts and nol ecul ar bi ol ogists regularly fall into the trap
of overlooking this distinction, which is fundanental to bi ol ogy,
hi st ory, and human behavi or. Physi ol ogy and nol ecul ar bi ol ogy can do
no nore than identify proxi mate nmechani sns; only evol uti onary bi ol ogy
can provide ulti -
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mat e causal expl anati ons. As one sinpl e exanpl e, the proxi mate reason
why so-cal |l ed poi son-dart frogs are poi-sonous is that they secrete
a |l ethal chem cal naned batra-chotoxi n. But that nol ecul ar bi ol ogi cal
mechanism for the frogs' poisonousness could be considered an
uni nportant detail because many ot her poi sonous chem cal s woul d have
worked equally well. The ultimate causal explanation is that
poi son-dart frogs evol ved poi sonous chem cal s because they are smal |,
ot herwi se defensel ess animals that woul d be easy prey for predators
if they were not protected by poison.

W have al ready seen repeatedly in this book that the big questions
about human sexuality are the evolutionary questions about ultinate
causal explanation, not the search for proxinmate physiol ogical
mechani sns. Yes, sex is fun for us because wonen have conceal ed
ovul ations and are constantly receptive, but why did they evol ve t hat
unusual reproductive physiology? Yes, nmen have the physiol ogical
capacity to produce m | k, but why did they not evol ve to exploit that
capaci ty? For menopause as wel |, the easy part of the puzzle is the
mundane fact that a woman's egg supply gets depleted or inpaired by
around thetine sheis fifty years ol d. The chall enge i s t o understand
why we evol ved that seemingly self-defeating detail of reproductive
physi ol ogy.

The aging (or senescence, as biologists call it) of the fenale
reproductive tract cannot be profitably considered in isolation from
ot her agi ng processes. Qur eyes, ki dneys, heart, and al |l ot her organs
and tissues also senesce. But that aging of our organs is not
physi ol ogically inevitable—er at least it's not inevitable that they



senesce as rapidly as they do i n t he human speci es, because t he organs
of sonmeturtles, cl ams, and ot her speci es renai ni n good condi ti on nuch
| onger than ours do.
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Physi ol ogi sts and nmany ot her researchers on aging tend to search for

a single all-enconpassi ng expl anati on of agi ng. Popul ar expl anati ons
hypot hesi zed i n recent decades have invoked the i mmune system free
radi cal s, hornones, and cell division. Inreality, though, all of us

over forty knowt hat everyt hi ng about our bodi es gradual | y det eri or at es,
and not just our i mmune syst ens and our def enses agai nst free radi cal s.

Al though | have had a |l ess stressful |ife and better nedi cal care than

nost of the world's nearly six billion people, |I can still tick off

t he agi ng processes that have already taken their toll on nme by age
fifty-nine: inpairedhearingat highpitch, failure of ny eyestofocus

at short di stances, | ess acute senses of snell and taste, | oss of one
ki dney, tooth wear, | ess flexiblefingers, and soon. My recovery from
injuriesis already slower thanit usedto be: | had to gi ve up runni ng

because of recurrent cal f i njuries, | recently conpl eteda sl owrecovery

froma left el bowinjury, and now | have just injured the tendon of

a finger. Ahead of me, if the experience of other nen is any guide,

lies the famliar litany of conplaints, including heart disorders,

clogged arteries, bladder trouble, joint problens, prostate
enl argenent, menory |oss, colon cancer, and so on. All that

deterioration is what we nmean by agi ng.

The basic reasons behind this grimlitany are easily understood by

anal ogy t o human-bui It structures. Ani nal bodi es, |ike machi nes, tend

to deteriorate gradual |y or becone acutely damaged wi th age and use.

To conbat those tendencies, we consciously nmaintain and repair our

machi nes. Natural selection ensures that our body unconsciously

mai ntains and repairs itself.

Bot h bodi es and rmachi nes are mai ntai ned i n two ways. First, we repair

a part of a machine when it is acutely damaged. For example, we fix
acar's punctured tire or bashed-in fender, and we repl ace i ts brakes
ortiresif theybecone danaged beyondrepair. Qur bodysimlarlyrepairs
acut e damage. The nost visible exanple i s wound repair when
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we cut our skin, but nolecular repair of damaged DNA and many ot her
repair processes gooninvisibly inside us. Just as aruinedtire can
be repl aced, our body has sone capac-ity to regenerate parts of danaged
organs such as by mak-ing new ki dney, liver, and intestinal tissue.
That capacity for regeneration is much better devel oped i n nany ot her
animals. If onlywewerelikestarfish, crabs, seacucunbers, andli zards,



which can regenerate their arms, |egs, intestines, and tail,
respectivel y!

The ot her type of upkeep of machi nes and bodi es i s regul ar or automatic
mai nt enance to reverse gradual wear, regardl ess of whether there has
been any acut e damage. For exanpl e, at times of schedul ed mai nt enance
we change our car' smotor oi |, spark pl ugs, fanbel t, andbal | beari ngs.
Simlarly, our body constantly grows newhair, replaces the |lining of
the smal |l intestine every fewdays, repl aces our red bl ood cel | s every
few nont hs, and repl aces each tooth once in our lifetinme. Invisible
repl acement goes on for the individual protein nol ecul es that nake up
our bodi es.

How wel | you mai ntain your car, and how much noney or resources you
put into its maintenance, strongly influence howlong it |lasts. The
sane can be said of our bodies, not only with respect to our exercise
prograns, visits tothe doctor, and ot her consci ous mai nt enance, but
al so with respect to the unconscious repair and mai nt enance that our
bodi es do on t hensel ves. Synthesi zi ng new skin, kidney tissue, and
proteins uses up a lot of biosynthetic energy. Animal species vary
greatly intheir investnent in sel f-maintenance, henceinthe rate at
whi ch they senesce. Sone turtles |ive for over a century. Laboratory
m ce, living in cages with abundant food and no predators or risks,
and receiving better medical care than any wild turtle or the vast
majority of the world' s peopl e, inevitably becone decrepit and di e of
ol d age before their third birthday. There are agi ng di fferences even
anmong us humans and our closest relatives, the great apes.
Vel | - nouri shed apes living
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in the safety of zoo cages and attended by veterinarians rarely (if
ever) livepast agesi xty, whil ewhite Arericans exposedt o much greater
danger and receiving | ess nedical attention nowlive to an average of
seventy-ei ght years for men, eighty-three years for wonen. Wiy do our
bodi es unconsci ousl y t ake bett er car e of t hensel ves t han do apes’ bodi es?
Way do turtles senesce so much nore slowy than m ce?

We coul d avoid aging entirely and (barring accidents) live forever if
we went all out for repair and changed all the parts of our bodies
frequently. W could avoid arthritis by growing newlinmbs, as crabs
do, avoi d heart attacks by peri odi cal | y growi nganewheart, andmn ni m ze
t oot h decay by regrowi ng newteeth fivetinmes (as el ephants do, instead
of just once, as we do) . Some aninmal s thus nmake a big investnment in
certain aspects of body repair, but no ani mal nakes a bi g i nvest nment
inall aspects, and no ani nal avoids aging entirely.

Anal ogy t o our car s agai nmakes t hereason obvi ous: t he expense of repai r
and mai nt enance. Mbst of us have only linited anobunts of noney, which



we are obliged to budget. W put just enough nmoney into car repair to
keep our car running as long as it nmakes economi c sense to do so. Wen
the repair bills get too high, we find it cheaper to let the old car
di e and buy anewone. Qur genes faceasimlar tradeoff betweenrepairing
t he ol d body t hat contai ns t he genes and nmaki ng new cont ai ners for the
genes (that i s, babi es). Resources spent on repair, whether of cars
or of bodi es, eat away at the resources avail abl e for buyi ng newcars
or maki ng babi es. Aninmal s with cheap self-repair and short |ife spans,
like mce, can churn out babies nmuch nore rapidly than can
expensi ve-to-maintain, long-livedaninalslikeus. Afenal e nouse t hat
will die at the age of two, |ong before we humans achi eve fertility,
has been producing five babies every two nonths since she was a few
nont hs ol d.
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That i s, natural selectionadjuststherelativeinvest nentsinrepair

and reproducti onsoastonmaxi mzethetransm ssionof genestooffspring.
The bal ance between re-pair and reproduction di ffers between speci es.

Sone speci es stint onrepair and churn out babi es qui ckly but dieearly,

likemce. Gher species, likeus, invest heavilyinrepair, livefor

nearly a century, and can produce a dozen babies inthat time (if you
are a Hutterite woman), or over a thousand babies (if you are Emperor

Moul ay t he Bl oodt hi rsty). Your annual rate of baby productionis | ower

than t he nmouse's (even if you are Mul ay) but you have nore years in
which todoit.

It turns out that an inportant evol uti onary determ nant of bi ol ogi cal

investnment in repair—kence of life span under the best possible
condi ti ons—+s therisk of death fromacci dents and bad condi ti ons. You
don't waste noney naintaining your taxi if you are a taxi driver in
Teheran, where even the nost careful taxi driver is bound to suffer

a maj or fender-bender every few weeks. Instead, you save your noney
to buy the inevitable next taxi. Simlarly, aninals whose |ifestyles
carry a high risk of accidental death are evol utionarily progranmred

to stint on repair and to age rapidly, even when living in the
wel I -nouri shed safety of alaboratory cage. M ce, subject tohighrates
of predationinthew | d, are evolutionarily programred to i nvest | ess
inrepair and to age nore rapidly than simlar-sized caged birds t hat

inthe wildcan escape predators by flying. Turtles, protectedinthe
wildbyashell, are programred to age nore slowl y t han ot her reptil es,

whi | e porcupi nes, protected by quills, age nore slowy than manmal s
conparable in size.

That generalizationalsofitsusandour aperel atives. Anci ent humans,

who usual |y remai ned on t he ground and def ended t hensel ves wit h spears
and fire, were at | ower
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risk of death frompredators or fromfalling out of a tree than were
arboreal apes. The |l egacy of the resultant evol utionary progranmm ng
carries on today in that we live for several decades |onger than do
zoo apes living under conparable conditions of safety, health, and
af fl uence. W nust have evol ved better repair nechani sns and decr eased
rates of senescence inthe last seven mllion years, since we parted
conpany fromour ape rel atives, canme down out of the trees, and arnmed
ourselves with spears and stones and fire.

Simlar reasoningisrel evant toour pai nful experiencethat everything
i nour bodies begins to fall apart as we grow ol der. Al as, that sad
truth of evolutionary design is cost-efficient. You woul d be wasting
bi osynt heti c ener gy, which otherw se coul d go i nto maki ng babi es, if
you kept one part of your body in such great repair that it outl asted
all your other parts and your resultant expected |ife span. The nost
efficiently constructed body is the one in which all organs wear out
at approxinately the sane tine.

The sane principle, of course, applies to human-built machi nes, as
illustrated in a story about that genius of cost-efficient autonobile
manuf acture, Henry Ford. One day, Ford sent sone of his enpl oyees to
car junkyards, with instructions to examne the condition of the
remai ning parts in Mbdel T Fords that had been junked. The enpl oyees
brought back the apparently disappointing news that alnost all
conponent s showed si gns of wear . The sol e excepti ons wer et he ki ngpi ns,
whi ch renained virtually unworn. To the enpl oyees' surprise, Ford,
i nstead of expressing pride in his well-made ki ngpi ns, decl ared t hat
t he ki ngpi ns were overbuilt, andthat i nthe futurethey shoul d be nade
nore cheaply. Ford's conclusion may violate our ideal of pride in
wor kmanshi p, but it made econom ¢ sense: he had i ndeed been wasting
noney on | ong-1asting kingpins that outlasted the cars in which they
were install ed.
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The desi gn of our bodi es, whi ch evol ved t hrough nat ural sel ection, fits
Henry Ford' s ki ngpinprinciplew thonlyoneexception. Virtuallyevery
part of the human body wears out around the sane time. The kingpin
principleevenfitsnen' sreproductivetract, whi chundergoes no abr upt
shut down but does gradual |y accunul ate a varinty of probl ens, such as
prost at e hypertrophy and decreasi ng spermcount, to different degrees
indifferent men. Thekingpinprincipleal sofitsthebodies of ani mal s.
Ani mal s caught inthe wild showfewsigns of age-rel ated deterioration
because awild animal islikely todiefroma predator or acci dent when
i ts body becones significantly inpaired. I nzoos and | aboratory cages,



however, animals exhibit gradual age-related deterioration in every
body part just as we do.

That sad nessage appliestothe fermal e as wel | as t he nal e reproductive
tract of animals. Femal e rhesus macaques run out of functional eggs
around age thirty; fertilization of eggs i n aged rabbits becomes | ess
reliable; anincreasingfractionof eggs areabnormal i nagi nghansters,
m ce, and rabbits; fertilized enbryos are increasingly unvi-able in
aged hansters and rabbits; and aging of the uterus itself leads to
i ncreasing enbryonic nortality in hanmsters, nmce, and rabbits. Thus,
the femal e reproductive tract of animals is a mcrocosmof the whole
body in that everything that could go wong with age may in fact go
wong—at different ages in different individuals.

The gl ari ng exceptiontothekingpinprincipleishumanfenal e menopause
In all wonen within a short age span, it shuts down decades before
expect ed deat h, even before t he expect ed deat h of many hunt er - gat herer
wonen. It shuts down for a physiologically trivial reason—the
exhaustion of functional eggs—that woul d have been easy to elimnate
just by a nutation that slightly altered the rate at which eggs die
or becone unresponsi ve. Evidently, there was nothi ng physi ol ogi cal |y
i nevi tabl e about human fenal e
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menopause, and there was nothing evolutionarily inevitable about it
fromt he perspective of manmal s i n general . I nstead, the human f emal e,
but not the human mal e, has becone specifically programmed by nat ural
sel ection, at sometimewithinthelast fewmllionyears, toshut down
reproduction prematurely. That premature senescence is all the nore
surprising because it goes agai nst an overwhel mng trend: in other
respects, we humans have evolved delayed rather than prenature
senescence.

Theori zi ng about t he evol utionary basi s of hurman f emal e nenopause nust
explain how a woman's apparently counterproductive evolutionary
strategy of naking fewer babies could actually result in her making
nore babi es. Evidently, as a woman ages, she can do nore to i ncrease
t he nunber of people bearing her genes by devoting herself to her
exi stingchil dren, her potential grandchil dren, andher other rel ati ves
t han by produci ng yet another chil d.

The evol uti onary chai n of reasoning rests on several cruel facts. One
is the human chil d's [ ong period of parental dependence, |onger than
in any other animal species. A baby chinpanzee starts gathering its
own food as it becones weaned by its nother. It gathers the food nostly
with its own hands. (Chinpanzee use of tools, such as fishing for
termtes with grass bl ades or cracking nuts with stones, is of great
interest to human scientists but of only limted dietary significance



to chi npanzees.) The baby chi npanzee al so prepares its food withits
own hands. But human hunt er-gat herers acquire nost of their food with
t ool s, such as diggi ng sticks, nets, spears, and baskets. Mich hunman
foodis al so prepared with tools (husked, pounded, cut up, et cetera)
and t hen cookedinafire. W do not protect oursel ves agai nst danger ous
predators with our teeth and strong muscl es, as do ot her prey ani mal s,
but, again, with our tools. Evento wield all those
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tool s i s conpl etely beyond t he manual dexterity of babi es, and t o make
the tool s is beyond the abilities of young children. Tool use and t ool
making are transnitted not just by imtation but by | anguage, which
takes over a decade for a child to nmaster.

As aresult, a human child in nost societies does not becone capabl e
of econom ¢ i ndependence or adult economi c function until his or her
t eenage years or twenties. Until then, the child renmai ns dependent on
his or her parents, especially on the nother, because, as we sawin
previous chapters, nothers tend to provide nore child care than do
fathers. Parents areinportant not only for gatheringfoodandteachi ng
tool making but also for providing protection and status within the
tribe. Intraditional societies, the early death of either the not her
or the father prejudiced a child s life even if the surviving parent
remarried, because of possibleconflictswiththe stepparent’'s genetic
i nterests. A young orphan who was not adopted had even worse chances
of surviving.

Hence a hunter-gat herer not her who al ready has several children risks
| osi ng sonme of her genetic investnent in themif she does not survive
until theyoungest i s at | east ateenager. That one cruel fact underlying
hurman femal e nenopause becomes nore om nous in the |ight of another
cruel fact: the birth of each child imedi ately jeopardi zes a nother's
previ ous chi |l dren because of the nother's risk of deathin childbirth.
I n nost ot her ani mal species, that riskisinsignificant. For exanpl e,
i n one study enconpassi ng 401 pregnant fenal e rhesus macaques, only
onediedinchildbirth. For humans intraditi onal societies, therisk
was much higher and increased with age. Even in affluent,
twentieth-century Western societies, therisk of dyingin childbirth
is seven tines higher for a nother over the age of forty than for a
twenty-year-ol d not her. But each nowchild puts the nother's life at
ri sk not only because of the i medi ate ri sk of death in childbirth but
al so because of
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t he del ayed ri sk of death rel ated to exhaustion by | actation, carrying
a young child, and working harder to feed nore nout hs.



Yet anot her cruel fact is that infants of ol der not hers are t hensel ves
increasingly unlikely to survive or be heal thy because of age-rel ated
increases intherisks of abortion, stillbirth, lowfetal wei ght, and
genetic defects. For i nstance, theriskof afetus carryingthegenetic
condition known as Down's syndrone increases with the nother's age,
fromone i ntwo thousand births for a nother under thirty, oneinthree
hundred for a not her between the ages of thirty-five and thirty-nine,
and onein fifty for a forty-three-year-old nother, to the gri modds
of oneinten for a nother in her late forties.

Thus, as a woman gets ol der, sheis likely to have accumul ated nore
chil dren; she has al so been caring for theml onger, so she is putting
a bigger investment at risk with each successive pregnancy. But her
chances of dyinginor after childbirth, andthe chances that the fetus
or infant will di e or be damaged, al so i ncrease. Ineffect, the ol der
not her is taking on nore risk for | ess potential gain. That's one set
of factors that would tend to favor human fenal e nenopause and t hat
woul d paradoxically result in a wonman ending up with nore surviving
children by giving birth to fewer children. Natual sel ection has not
progr ammed nmenopause i nt o nen because of three nore cruel facts: nmen
never diein childbirth and rarely di e whil e copul ating, and they are
| ess likely than nothers to exhaust thenselves caring for infants.

A hypot heti cal | y nonnenopausal ol d woman who died in childbirth, or
while caring for an infant, woul d thereby be throw ng away even nore
t han her i nvest nent i n her previous children. That i s because a wonman' s
children eventual | y begi n producing children of their own, and t hose
children count as part of the woman's prior investnent. Especially in
traditional societies, a wnman's sur-
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vival is inportant not only to her children but also to her
grandchi | dren.

That ext ended r ol e of post menopausal wonen has been expl ored by Kri sten
Hawkes, the ant hropol ogi st whose re-search on nen's rol es | di scussed
in chapter 5. Hawkes and her col | eagues studi ed foragi ng by wonen of
di fferent ages anong t he Hadza hunt er - gat herers of Tanzani a. The wornren
who devoted the nost tinme to gathering food (especially roots, honey,
and fruit) were postnenopausal wonen. Those hardworking Hadza
grandnot hers put in an i npressive seven hours per day, conpared to a
nmere three hours for teenagers and new bri des and four and a hal f hours
for marri ed wonmen wi th young chil dren. As one m ght expect, foraging
returns (nmeasured i n pounds of food gat hered per hour) increased with
age and experience, so that mature wonen achi eved hi gher returns than
t eenagers, but, interestingly, the grandnothers' returns were still
as hi ghasthoseof wonenintheir prime. The conbi nati on of nor e f oragi ng



hours and an unchanged foraging efficiency neant that the
post nenopausal grandnot hers brought in nore food per day than any of
t he younger groups of wonen, even though their |arge harvests were
greatly in excess of what was requiredto neet their own personal needs
and they no | onger had dependent young children to feed.

Hawkes and her col | eagues observed that the Hadza grandnot hers were
sharing their excess food harvest with cl ose rel atives, such as their
grandchi | dren and grown children. As a strategy for transform ng food
cal ories into pounds of baby, it would be nore efficient for an ol der
wonan t o donat e t he cal ori es t o grandchi | dren and grown chi | dren rat her
thantoinfants of her own (evenif shestill coul d give birth) because
the older nother's fertility would be decreasing with age anyway,
whereas her own children' would be young adults at peak fertility.
Natural ly, this food-sharing argunent does not constitute the sole
reproductive contribution of postnenopausal woren in traditional
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soci eties. A grandnother al so baby-sits her grandchil dren, thereby
hel ping her adult children churn out nore babies bearing the
grandnot her' sgenes. I naddi ti on, grandnot hers| endtheir soci al status
to their grandchildren, as to their children.

I f one were pl ayi ng God or Darwi n and trying to deci de whet her to nake
ol der wonen under go nenopause or remain fertile, one would draw up a
bal ance sheet, contrastingthe benefits of nenopause i nonecolumwth
its costsintheother col um. The costs of nenopause are t he potenti al
children that a woman forgoes by under goi ng menopause. The potenti al
benefits include avoi ding theincreasedrisk of death duetochildbirth
and parenting at an advanced age, and gai ning t he benefit of inproved
survival for one's grandchildrenand prior children. The si zes of t hose
benefits depends on many details: Howlarge is the risk of death in
and after childbirth? How much does that risk increase with age? How
| arge woul d the ri sk of death be at the sanme age even wi t hout children
or the burden of parenting? How rapidly does fertility decrease with
age bef ore nenopause? Howrapidly would it continue to decrease in an
agi ng worman who di d not under go nenopause? Al |l these factors are bound
to differ between societies and are not easy to estimate. Hence
ant hr opol ogi sts remai n undeci ded whet her the two consi derati ons t hat
I have di scussed so far—nvesting i n grandchi |l dren and protecting one's
prior investnent in existing children—suffice to offset nmenopause's
forecl osed opti on of further children andthustoexplainthe evolution
of human fenmal e nenopause.

But thereis still one nore virtue of nenopause, one that has received
littleattention. That is theinportance of old peopletotheir entire
tribeinpreliterate societies, whichconstituted every human soci ety



in the world fromthe
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time of human origins until therise of witingin Mesopotam a around
3300 b. c. Textbooks of human genet-ics regularly assert that natural
sel ecti on cannot weed out nutations tending to cause danagi ng effects
of age in ol d peopl e. Supposedly there can be no sel ecti on agai nst such
nmut at i ons because ol d people are said to be "postrepro-ductive." |
believe that such assertions overlook an essen-tial fact that
di sti ngui shes hurmans fromnost ani mal speci es. No hurman, except aherm t,
isever truly postre-productiveinthe sense of bei ng unabl e to benefit
t he survi val and reproduction of other peopl e beari ng one' s genes. Yes,
| grant that if any orangutans |ived | ong enough in the wild to becone
steril e, they woul d count as postre-productive, since orangutans ot her
t han nmot hers wi t h one young of fspringtendtobe solitary. | al sogrant
that the contributions of very ol d peopleto nmodernliterate societies
tend t o decrease wi th age—a new phenonenon at the root of the enornous
probl ens that ol d age now poses, both for the elderly thensel ves and
for the rest of society. Today, we noderns get nost of our information
throughwriting, television, or radio. Wefindit inpossibletoconceive
of the overwhelmng inportance of elderly people in preliterate
societies as repositories of informati on and experi ence.

Here is an exanple of that role. In ny field studies of bird ecol ogy
on NewQui nea and adj acent Sout hwest Paci fici sl ands, | |ive anong peopl e
who traditionally had been wi thout witing, depended on stone tool s,
and subsi sted by farm ng and fi shing suppl enent ed by nuch hunting and
gathering. | amconstantly asking villagers to toll ne the names of
| ocal speci esof birds, ani mal s, andot her pl antsintheir | ocal | anguage,
and to tell me what they know about each species. It turns out that
New Quineans and Pacific islanders possess an enornous fund of
tradi ti onal biol ogi cal know edge, including nanes for a thousand or
nore speci es, plus information about ouch
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habitat, behavior, ecology, and usefulness to humans. Al that
informationis inportant becausew | d plants and aninmal s traditionally
f ur ni shed nuch of the peopl e's foodandall of their buildingmterials,
medi ci nes, and decor ati ons.

Agai n and agai n, when | ask a question about sone rare bird, I find
that only the ol der hunters know the answer, and eventually | ask a
question that stunps eventhem The hunters reply, "W have to ask t he
oldman [or the ol d woman] . " They thentake neto a hut, inside of which
i sanoldnmanor woman, oftenblindw th cataracts, barely abletowalk,
toot hl ess, and unable to eat any food that hasn't been prechewed by



soneone el se. But that old personisthetribe s library. Becausethe
society traditionally | acked witing, that ol d person knows nmuch nore
about the | ocal environment than anyone el se and is the sole source
of accurate know edge about events that happened | ong ago. Qut cones
the rare bird s name, and a description of it.

That ol d person's accunul ated experience is inportant for the whole
tribe's survival. For instance, in 1976 | visited Rennell Island in
t he Sol onon Ar chi pel ago, |yinginthe Sout hwest Pacific'scyclonebelt.
When | asked about consunption of fruits and seeds by birds, ny
Rennel | ese i nf or mant s gave Rennel | -1 anguage nanes for dozens of pl ant
species, listed for each plant species all the bird and bat species
that eat itsfruit, and stated whether the fruit is edible for people.
Those assessnents of edibility wererankedinthree categories: fruits
t hat peopl e never eat; fruits that people regularly eat; and fruits
that people eat only in famne ti nmes, such as after—and here | kept
hearingaRennell terminitiallyunfamliartonme—-after thehungi kengi .
Those words proved to be the Rennell name for the nost destructive
cyclonetohave hit theislandinliving nmenory—apparently around 1910,
based on peopl e' s ref erences t o dat abl e event s of t he Eur opean col oni al
adm ni strati on. The hungi kengi bl ew down nost of Ren-nell's forest,
destroyed gardens, and drove people to the
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brink of starvation. |Islanders survived by eating the fruits of wild
pl ant species that nornmally were not eaten, but doing so required
det ai | ed know edge about whi ch pl ants were poi sonous, which were not
poi sonous, and whet her and how t he poi son could be renoved by sone
techni que of food preparation.

When | began pestering ny mddl e-aged Rennell ese informants with ny
questions about fruit edibility, | was brought into a hut. There, in
t he back of t he hut, once ny eyes had become accustonmedtothe di mli ght,
wastheinevitable, frail, veryol dwoman, unabl et owal kw t hout support
She was the last living person with direct experience of the plants
found safe and nutritious to eat after the hungi kengi, until people's
gar dens began produci ng agai n. The ol d woman expl ai ned to ne t hat she
had been a child not quite of narriageabl e age at the ti ne of t he hungi
kengi. Since ny visit to Rennell was in 1976, and since the cycl one
had st ruck si xty-si x years before, around 1910, t he wonan was pr obabl y
inher early eighties. Her survival after the 1910 cycl one had depended
on information remenbered by aged survivors of the |last big cycl one
bef oret he hungi kengi . Now, theability of her peopl et osurvive anot her
cycl one woul d depend on her own nenories, which fortunately were very
det ai | ed.

Such anecdotes could be nmultiplied indefinitely. Traditional human



soci eties face frequent mnor risks that threaten a fewi ndivi dual s,
and they al so face rare natural catastrophes or intertribal wars that
threaten the lives of everybody i nthe society. But virtual |y everyone
inasmll traditional society is related to each other. Hence it is
not only the casethat oldpeopleinatraditional society are essenti al
tothe survival of their own children and grandchil dren. They are al so
essential to the survival of the hundreds of people who share their
genes.

Any human soci eties that included individuals old enough to renmenber
the last event |ike a hungi kengi had a
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better chance of surviving than did soci eties w thout such ol d peopl e.
The old nen were not at risk fromchildbirth or fromthe exhausting
responsibilities of lactation and child care, so they did not evol ve
prot ection by menopause. But ol d wonen who di d not undergo nenopause
tended to be el i m nated fromt he hunman gene pool because t hey remai ned
exposedtotherisk of childbirthandthe burdenof childcare. At tines
of crisis, suchas ahungi kengi, the prior death of such an ol der worran
alsotended to elimnate all of her surviving rel atives fromthe gene
pool —a huge genetic priceto pay for t he dubi ous privil ege of conti nui ng
t o produce anot her baby or t wo agai nst | engt heni ng odds. That i nport ance
to society of the nenories of oldwonmeni s what | see as a maj or driving
force behind the evolution of human fenmal e nenopause.

O course, humans are not the only species that lives in groups of
genetically related ani mal s and whose survival depends on acquired
know edge transmitted culturally (that i s, nongenetically) fromone
i ndi vi dual to another. For i nstance, we are coning to appreci ate t hat
whal es are intelligent aninmals with conpl ex social rel ati onshi ps and
conmplexcultural traditions, suchasthesongs of hunpback whal es. Pi| ot
whal es, the other mammal species in which fermal e menopause is well
docunent ed, areaprineexanpl e. Li ketradi ti onal hunter-gat herer hurman
societies, pilot whales live as "tri bes" (termed pods) of 50 to 250
i ndividuals. CGenetic studies have shown that a pilot whale pod
constitutesineffect ahugefam |y, all of whosei ndi vi dual sarerel ated
t o each ot her, because neither mal es nor fenal es resettl e fromone pod
to anot her. A substantial percentage of the adult fenal e pil ot whal es
i napod are post nenopausal . Wiilechildbirthisunlikelytobeasrisky
topilot whales as it is to wonen, fenal e nenopause nmay have evol ved
in that speci es because nonnmenopausal
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ol d fenmal es t ended t o succunb under t he burdons of | acta-tion and child
care.



There are al so other social ani mal species for which it remains to be
established nore precisely what percentage of females reach
post nenopausal age under natural conditions. Those candi dat e speci es
i ncl ude chi npanzees, bono- bos, Africanel ephants, Asi anel ephant s, and
killer whal es. Most of those speci es are nowl osi ng so many i ndi vi dual s
to human depredations that we nay already have | ost our chance to
di scover whet her femral e nenopause i s bi ol ogi cal |y significant for them
inthe wild. However, scientists have already begun to gather the
rel evant datafor killer whal es. Part of the reason for our fascination
with killer whales and all of those other big social manmal species
isthat wecanidentify withthemandtheir social rel ati onshi ps, which
are simlar toour own. For just that reason, | woul d not be surprised
if sone of those species too turn out to nake nore by making | ess.

CHAPTER 7

TRUTH | N ADVERTI SI NG The Evol ution of Body Signals

Two friends of m ne, a husband and wi fe whom | shall renane Art and
Judy Smth to preserve anonynity, had gone through a difficult time
intheir marriage. After both had a series of extramarital affairs,
they had separated. Recently, they had come back together, in part
because t he separati on had been hard on their children. Now Art and
Judy were working to repair their danmaged rel ati onshi p, and both had
prom sed not toresune their infidelities, but thelegacy of suspicion
and bitterness renai ned.

It was in that frane of mnd that Art phoned hone one norning while
he was out of town on a business trip of afewdays. Aman's deep voi ce
answered the phone. Art's throat choked instantly as his m nd groped
for an explanation. (Did 1 dial the wong nunber? Wat is a nan doi ng
t her e?) Not knowi ngwhat tosay, Art blurtedout, "IsMs. Smththere?"
The man answered matter-of-factly, "She's upstairs in the bedroom
getting dressed.”

Inafl ash, rage swept over Art. He screanedinwardl yto hi nsel f, "She's
back to her affairs! Now she's having sone bastard stay overnight in
ny bed! He even answers the phone!" Art had rapid visions of rushing
home, killinghisw fe'slover, and snashi ng Judy' s headintothewall.
Still
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hardly abl etobeli evehisears, hestameredintothetel ephone, "Wo. ..
is ... this?"

The voi ce at the other end cracked, rose fromthe baritone range to
a soprano, and answered, "Daddy, don't you recogni ze me?" It was Art
and Judy' s fourteen-year-ol d son, whose voi ce was changi ng. Art gasped



again, inamxture of relief, hysterical |aughter, and sobbi ng.
Art's account of that phone call drove home for ne howeven we humans,
theonlyrational ani mal speci es, arestill heldintheirrational thrall
of aninmal -1i ke behavi oral programnms. A nere one-octave change in the
pitch of avoiceuttering half a dozen banal syl | abl es caused t he i mage
conjured up by the speaker to flip from threatening rival to
unt hreatening child, and Art's mood to flip from nurderous rage to
paternal | ove. G her equally trivial cues spell thedifference between
our i mages of youngandol d, ugly and attractive, inti mdati ngand weak.
Art's story illustrates the power of what zool ogists terma signal:
a cue that can be recogni zed very qui ckly and t hat may be i nsi gni fi cant
initself, but which has cone to denote a significant and conpl ex set
of bi ol ogi cal attri butes, suchassex, age, aggressi on, or rel ati onshi p.
Signal s are essential to ani mal comruni cati on—that i s, the process by
whi ch one animal alters the probability of another ani mal behaving in
a way that may be adaptive to one or both individuals. Svall signals,
which in thenselves require little energy (such as uttering a few
syllables at a low pitch), may rel ease behaviors that require a | ot
of energy (such as risking one's life in an attenpt to kill another
i ndi vi dual ) .

Signals of humans and other animals have evol ved through natural
sel ection. For exampl e, consider two individual animals of the sane
species, differing slightly in size and strength, facing each ot her
over sone resource that woul d benefit either individual. It would be
advant ageous to both i ndi vi dual s t o exchange signals that accurately
indicate their relative strength, and hence the likely
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outconme of afight. By avoidingafight, theweaker i ndi vi d-ual is spared
the l'i kel i hood of injury or death, while the stronger i ndivi dual saves
energy and ri sk.

How do ani mal signal s evol ve? What do they actual ly convey? That i s,
are they whol ly arbitrary, or dothey pos-sess any deeper neani ng? Wiat
serves to ensure reliability and to mnimze cheating? W shall now
expl ore these questi ons about the body signal s of humans, especially
our signals related to sex. However, it is useful to begin with an
overview of signals in other animal species, for which we can gain
clearer insights through doing controlled experinments inpossible to
doonhumans. Aswe shall see, zool ogi sts have beenabletogaininsights
into ani mal signals by neans of standardi zed surgi cal nodifications
of ani mal s' bodi es. Sone humans do ask pl astic surgeonstonodify their
bodies, but the result does not constitute a well-controlled
experi nment.

Ani mal s si gnal each ot her t hr ough many channel s of communi cati on. Anong



the nost famliar to us are auditory signals, such as theterritorial
songs by whi ch birds attract mates and announce possessionto rivals,
or the al armcal | s by whi ch bi r ds war n each ot her of dangerous predators
inthevicinity. Equally famliar to us are behavioral signals: dog
| overs knowthat adogwithits ears, tail, and hair onthe neck rai sed
is aggressive, but adogwithits ears and tail | owered and neck hair
flat i s subm ssive or conciliatory. Afactory signal s are used by many
mamal s to nark a territory (as when a dog marks a fire hydrant with
the odors inits urine) and by ants to nmark atrail to a food source.
Still other nodalities, such as the electrical signals exchanged by
electric fishes, are unfamliar and i nperceptible to us.

Wi |l e these signals that | have just nentioned can be rapidly turned
on and of f, other signals are wired either
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permanently or for extended tinmes into an aninmal's anatony to convey

various types of mnessages. An aninmal's sex is indicated by the
nmal e/femal e differences in plumage of many bird species or by the
di ff erences i n head shape bet ween nal e and f emal e gori | | as or or angut ans.
As di scussed in chapter 4, fermal es of nmany primate speci es advertise
their tinmeof ovul ati onby swol | en, brightlycol oredskinonthebuttocks
or around t he vagi na. Sexual ly i mmature juvenil es of nost bird speci es
differ in plumage fromadults; sexually mature mal e gorillas acquire
a saddl e of silvery hairs on the back. Ageis signaled nore finely in
Herring Gul I's, which have distinct plumages as juveniles and at one,

two, three, and four or nore years of age.

Ani mal signals can be studied experinmentally by creating a nodified

ani mal or dummy with altered si gnals. For i nstance, anong i ndi vi dual s
of t he sane sex, appeal tothe opposite sex may depend on specific parts
of the body, asiswell knownfor humans. I nan experinent denonstrating

thi spoint, thetail s of mal e Long-Tai | ed W dowbi r ds, an Afri canspeci es

inwhichthe male's sixteen-inch tail was suspected of playing arole
inattracting femal es, were | engt hened or shortened. It turns out that

a nmal e whose tail is experinentally cut down to six inches attracts
fewmates, while anale with atail extended to twenty-six inches by

attachinganextrapiecewithglueattracts extramtes. Anew y hat ched

Herring Qul I chick pecks at the red spot onits parent's |ower bill,

t her eby i nduci ng t he parent to vomt up hal f-di gested stonmach contents

to feed the chick. Being pecked on the bill stinulates the parent to
vom t, but seeing ared spot agai nst a pal e background on an el ongat ed

obj ect stimulates the chick to peck. Anartificial bill with ared dot

receives four tinmes as many pecks as a bill lacking the dot, while an

artificial bill of any other color receives only half as nmany pecks

asaredbill. As afinal exanpl e, a European bird species called the



Geat Tit has a black stripe on the breast that serves as a signal of
soci al status. Experinents
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withradio-controlled, notor-operatedtit nodel s pl aced at birdfeeders
showthat livetits flyingintothe feeder retreat if and only if the
nodel's stripe is wider than the intruder's stripe.

One has to wonder how on Earth animals evolved so that sonething
seemngly so arbitrary as the length of a tail, the color of a spot
onabill, or the width of a bl ack stri pe produces such bi g behavi or al
responses. Wy shoul d a perfectly good Geat Tit retreat fromfood j ust
because it sees another bird with a slightly w der black stripe? Wat
is it about a wide black stripe that inplies intimdating strength?
One woul d think that an otherwi se inferior Geat Tit wth a gene for
a wi de stripe coul d t hereby gai n undeserved soci al status. Wiy doesn't
such cheating become ranpant and destroy the neaning of the signal?
These questions are still unresol ved and nuch debated by zool ogi st s,
in part because the answers vary for different signals and different
ani mal species. Let's consider these questions for body sexual
signal s—that i s, structures onthe body of one sex but not t he opposite
sex of the sane species, and that are used as a signal to attract
potential mates of the opposite sex or to inpress rivals of the sane
sex. Three conpeting theories attenpt to account for such sexual
si gnal s.

Thefirst theory, put forwardbytheBritishgeneticist Sir Ronal dFi sher
i stermed Fi sher's runaway sel ecti on nodel . Human f emal es, and f enal es
of all other ani mal species, face the dil emma of selectingamalew th
which to mate, preferably one bearing good genes that will be passed
ontothefemal e soffspring. That'sadifficult task because, as every
woman knows al | toowel |, femal es havenodirect waytoassessthequality
of a male's genes. Suppose that a fenal e somehow becane genetical ly
programmedt o bo sexual |y attractedtonal es bearingacertainstructure
t hat
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gi ves the mal es some slight advantage at surviving conpared to ot her
mal es. Those nal es with the preferred structure woul d t hereby gain an
addi ti onal advant age: theywoul dattract nore f enal es as nmat es and hence
transmt their genes to nore offspring. Fermal es who preferred mal es
with the structure woul d al so gai n an advant age: they would transmt
the genefor thestructuretotheir sons, whowuldinturnbepreferred
by other femal es.

A runaway process of sel ection wouldthen ensue, favoring those nmal es
with genes for the structure i n an exagger at ed si ze and favori ng t hose



femal es with genes for an exaggerated preference for the structure.

From generation to generation the structure would grow in size or

conspi cu-ousness until it lost its original slight beneficial effect

on survival . For instance, aslightly longer tail mght be useful for

flying, but a peacock's gigantic tail is surely nouseinflying. The
evol utionary runaway process woul d hal t only when further exaggeration
of the trait would becone detrinmental for survival.

A second t heory, proposed by the I sraeli zool ogi st Anot z Zahavi, notes
that many structures functioni ng as body sexual signals are so big or

conspi cuous that they nust indeed be detrinmental to their owner's
survival . For i nstance, apeacock' sor wi dowbird' stail not onlydoesn't

hel p the bird survive but actually makes life nore difficult. Having
aheavy, | ong, broadtail nmakesit hardtoslipthroughdensevegetation,
take flight, keep flying, and thereby escape predators. Many sexual

signals, likeabowerbird sgoldencrest, arebi g, bright, conspi cuous
structures that tend to attract a predator's attention. In addition,

growing a big tail or crest is costly inthat it uses up alot of an
ani mal ' s bi osyntheti c energy. Asaresult, argues Zahavi, any nal et hat

manages to survive despite such a costly handicap is in effect

advertisingtofenal esthat henust haveterrificgenesinother respects.
When a fermal e sees a mal e with that handi cap, she i s guaranteed t hat

he is
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not cheating by carrying the gene for a big tail and being otherw se
i nferior. He woul d not have been ableto afford to make t he structure,
and would not still be alive, unless he were truly superior.

One can i mredi atel y t hi nk of many human behavi ors that surely conform
t o Zahavi' s handi cap t heory of honest signals. Wil e any man can boast
to awonman that he is rich and therefore she should go to bed with him
inthe hopes of enticing himinto nmarriage, he mght be lying, Oly
when she sees hi mt hrowi ng away noney on usel ess expensi ve jewel ry and
sports cars can she believe him Again, sonme col | ege students nake a
showof partying onthe night before abigexamnation. Ineffect, they
are saying: "Any jerk can get an A by studying, but I'mso smart that
I can get an A despite the handi cap of not studying."

The remai ni ng t heory of sexual signals, as formul ated by the Amreri can
zool ogi sts Astrid Kodric-Brown and Janmes Brown, is terned "truth in
advertising." Li ke Zahavi and unl i ke Fi sher, t he Browns enphasi ze t hat
costly body structures necessarily represent honest adverti senents of
quality, because an inferior aninmal could not afford the cost. In
contrast to Zahavi, who views the costly structures as a handicap to
survival, the Browns viewthemas either favoring survival or being
closely linked to traits favoring survival. The costly structure is



t hus a doubly honest ad: only a superior animal can afford its cost,
and it makes the ani nal even nore superior.

For instance, the antlers of nal e deer represent a big i nvest nment of
cal ci um phosphate, and cal ori es, yet they ar e grown and di scar ded each
year. Only t he nost wel | - nouri shed nal es—enesthat aremature, socially
dom nant, and free of parasites—an afford that investnment. Hence a
femal e deer can regard big antlers as an honest ad for nale quality,
j ust as a woman whose boyfri end buys and di scards a Porsche sports car
each year can believe his claimof being wealthy. But antlers carry
a second nessage not
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shared wi t h Por sches. Wereas a Porsche does not generate nore weal t h,
bi gantlers do bringtheir ower access tothe best pastures by enabling
himto defeat rival males and fight off predators.

Let us now exam ne whether any of these three theories, devised to
expl ai n the evol ution of animal signals, can al so expl ai n f eat ures of
hurman bodi es. But we first need t o ask whet her our bodi es possess any
such features requiring explanation. Qur first inclination mght be
to assune that only stupid ani mal s require genetically coded badges,
like a red dot here and a bl ack stripe there, in order to figure out
eachother' sage, status, sex, geneticquality, andval ueasapotenti al
mat e. We, incontrast, have nmuch bi gger brains and far nore reasoni ng
ability than any ot her ani mal . Moreover, we are uni quely capabl e of
speech and can thereby store andtransmt far nore detail edinformation
t han any ot her ani mal can. What need have we of red dot s and bl ack stri pes
when we routinely and accurately determ ne the age and st at us of ot her
humans just by talking to then? Wat animal can tell another aninal
that itistwenty-sevenyearsol d, receivesanannual sal ary of $125, 000,
and i s second assi stant vice president at the country's third | argest
bank? I n sel ecti ng our mates and sex partners, don't we go through a
dating phase that is in effect a long series of tests by which we
accurately assess a prospective partner's parenting skills,
relationship skills, and genes?

The answer is sinple: nonsense! W too rely on signhals as arbitrary
asaw dowbird' stail andabowerbird screst. Qur signal sincludefaces,
snmel l's, hair col or, nen' sbeards, andwonen' s br easts. What nakes t hose
structures less ludicrous than a long tail as grounds for selecting
a spouse—the nost inportant person in our adult life, our economc
and social partner, and the coparent of our children? If we
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think that we have a signaling systeminmne to cheating, why do so
many peopl e resort to makeup, hair dyes, and breast augmentation? As



for our supposedl y wi se and care-ful sel ection process, all of us know
that when we walk into a roomfull of unfamliar people, we quickly
sense who attracts us physically and who doesn't. That quick senseis
based on "sex appeal ," which just neans the sumof the body signals
towhi chwerespond, | argel y unconsci ously. Qur di vorcer at e, nowar ound
50 percent in the United States, shows that we oursel ves acknow edge
the failure of half of our efforts to select mates. Al batrosses and
many ot her pair-bonded ani mal speci es have nmuch | ower "di vorce" rat es.
So nmuch for our wisdomand their stupidity!

In fact, like other ani mal speci es, we have evol ved many body traits
t hat si gnal age, sex, reproductive status, andindividual quality, as
wel | as programmed responses to those and other traits. Attai nment of
reproductive maturity is signaled in both hunman sexes by the growh
of pubic and axillary hair. In human males it is further signal ed by
the growth of a beard and body hair and by a drop in the pitch of the

voi ce. The episode with which | began this chapter illustrates that
our responses to those signals can be as specific and dramatic as a
gull chick'sresponsetotheredspot onitsparent'sbill. Humanfenal es

addi tional Iy signal reproductive maturity by expansi on of the breasts.
Later in life, we signal our waning fertility and (in traditional
soci eties) attai nment of wi se el der st at us by t he whi t eni ng of our hai r.
We tend torespond tothe sight of body nuscl es (i n appropriate anounts
and pl aces) as a signal of mal e physical condition, and to the sight
of body fat (also in appropriate anmounts and pl aces) as a signal of
f emal e physi cal condition. As for the body signal s by whi ch we sel ect
our mates and sex partners, they include all those sanme signals of
reproductive maturity and physical condition, with variation anmong
hurmman popul ations i n the sig-nals that one sex possesses and that the
ot her sex prefers.
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For i nstance, nenvary around theworl dintheluxurianceof their beard
and body hair, while wonen vary geographically in the size and shape
of their breasts and nipples and in their nipple color. Al of these
structures serve us humans as signals anal ogous to the red dots and
bl ack stripes of birds. In addition, just as wonen's breasts
si mul t aneousl y performa physi ol ogi cal function and serve as a si gnal,
I shall consider later in this chapter whether the same m ght be true
for nen's peni ses.

Scientists seeking to understand t he correspondi ng si gnal s of ani mal s
can carry out experinments involving nechanical nodifications of an
ani mal ' s body, such as shortening a wi dowbird' s tail or painting over
agull's red spot. Legal obstacles, noral compunctions, and et hical
consi derations prevent us fromperformng such control | ed experinents



on humans. Al so preventing us fromunder st andi ng human si gnal s ar e our
own strong feelingsthat cl oud our objectivity about them andthe great
degree of cultural variationandindividuallylearnedvariationinboth
our preferences and our bodi es' self-nodifications. However, such
variation and sel f-modification can al so hel p us gai n under st andi ng
by serving as natural experinments, al beit ones | acking experi nental
controls. At least three sets of human signals seemto nme to conform
to Kodric-Brown's and Brown's truth-in-advertising nodel: nmen's body
nmuscl e, facial "beauty" in both sexes, and wonmen's body f at .

Men's body nuscle tends to i npress wonen as well as other men. Wile
t he extreme nuscl e devel oprent of professional bodybuil ders strikes
many peopl e as grot esque, many (nost ?) wonen find a wel | - proportioned
muscul ar man nore attractive than a scrawny man. Men al so use the
nmuscul ar devel opment of other nmen as a signal for exanple, as a way
of qui ckly assessingwhether toget intoafight ortoretreat. Atypical
exanpl e invol ves a magnificently
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muscul ar instructor named Andy at the gymnasi umwhere nmy wife and |
exerci se. Wenever Andy lifts wei ghts, the eyes of all the wonen and
men inthe gymare on him Wen Andy expl ains to a custoner howto use
one of the gym s exercise machi nes, he begi ns by denonstrating the
machi ne' s operation hinsel f while asking the custonmer to place a hand
ontherel evant muscl e on Andy' s body so t hat t he cust oner can under st and
the correct nmotion. Undoubtedly, this neans of explanation is
pedagogi cal |y wuseful, but | am sure that Andy also enjoys the
overwhel m ng i npression that he | eaves.

At least intraditional societies based on human nuscl e power rat her
t han on machi ne power, nuscles are a truthful signal of nmale quality,
like a deer's antlers. On the one hand, nuscl es enabl e nen to gat her
resour ces such as food, to construct resources such as houses, and to
defeat rival nmen. In fact, nuscles play a much larger role in a
traditional man's |ife than do antlers inthe life of a deer, which
uses antlers only in fighting. Onthe other hand, nmen w th ot her good
qualities are better able to acquire all the protein required to grow
and nai ntai n bi g nuscl es. One can fake one' s age by dyei ng one's hair,
but one cannot fake bi g muscl es. Naturally, men did not evol ve nuscl es
solely to inpress other men and wonen, inthe way that nal e bower bi rds
evol ved a gol den crest solely as a signal toinpress other bower birds.
I nst ead, nuscl es evol ved to performfuncti ons, and nen and wonen t hen
evolved or learned to respond to nmuscles as a truthful signal.
Abeautiful face may be anot her truthful signal, althoughthe underlying
reason i s not as transparent as in the case of nuscles. If you stop
to think about it, it nay seem absurd that our sexual and soci al



attractiveness depends on faci al beauty to such an i nordi nate degr ee.
One m ght reason t hat beauty says not hi ng about good genes, parent-ing
qual i ties, or food-gathering skills. However, the faceisthe part of
t he body nost sensitive to the ravages of age.
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di sease, andinjury. Especiallyintraditional societies, individuals
with scarred or msshapen faces may thereby be advertising their
proneness to disfiguring infections, inability to take care of
t hensel ves, or burden of parasitic wornms. A beautiful face was thus
a truthful signal of good health that could not be faked until
twentieth-century plastic surgeons perfected facelifts.

Qur renmining candidate for a truthful signal is women's body fat.
Lactationandchildcareareabigenergydrainonanother, andl actation
tends to fail in an undernourished nother. In traditional societies
before the advent of infant formulas and before the donmesticati on of
m | k- produci ng hoofed ani mal s, a nother's lactational failure would
have been fatal to her infant. Hence a woman's body fat would be a
truthful signal to a man that she was capable of rearing his child.
Natural Iy, men shoul d prefer the correct anount of fat: toolittlecould
be a harbinger of lactational failure, but too rmuch could signa
difficulties in walking, poor food-gathering ability, or early death
from di abet es.

Per haps because fat would be difficult to discernif it were spread
uniformy over the body, wonmen's bodies have evolved with fat
concentrated in certain parts that are readily visible and assessed,
al t hough t he anat om cal | ocati on of those fat deposits vari es somewhat
anong hurman popul ati ons. Wnen of all popul ations tend to accumnul ate
fat in the breasts and hi ps, to a degree that vari es geographically.
Wnen of the San popul ation native to southern Africa (the so-called
Bushrmen and Hottentots) and wonen of the Andaman Islands in the Bay
of Bengal accunul ate fat i nthe buttocks, producingthe conditionknown
as steatopy-gia. Men throughout the world tend to be interested in
worren' s breasts, hips, and buttocks, giving rise in nodern societies
to yet another surgical nmethod of fake signals, breast enhancenent.
O course, one can obj ect that sone individual men are | ess interested
than other nmen in these signs of female nutritional status, and that
the rel ative pop-
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ul arity of skinny and pl unp fashi on nodel s fl uctuates fromyear to year
as fads. Nevertheless, the overall trend in nmale interest is clear.
Suppose one were again playing God or Darwin and de-ci di ng where on
a woman' s body to concentrate body fat as a visible signal. The arns



and | egs woul d be excl uded bo-cause of the resulting extraload onthem
duri ng wal ki ng or use of the arns. That still | eaves many parts of the
torso where fat coul d be saf el y concentrat ed w t hout i npedi ng novenent,
and in fact | just nentioned that wonmen of various popul ati ons have
evol ved three different signaling areas on the torso. Neverthel ess,
one has to ask whether the evol utionary choice of signaling area is
conpletely arbitrary, and why there are no popul ati ons of wonen with
ot her signalinglocations, such asthe belly or the m ddl e of the back.
Paired fat deposits on the belly would seem to create no nore
difficulties for | oconoti on than do our actual paired deposits inthe
breasts and buttocks. It is curious, however, that wonen of all
popul ati ons have evol ved f at depositioninthebreasts, theorgans whose
| act ati onal performance men may be attenpting to assess by fat deposit
si gnal s. Hence some sci enti sts have suggestedthat |argefatty breasts
are not only an honest signal of good overall nutrition but also a
deceptive specific signal of high mlk-producing ability (deceptive
because mlk is actually secreted by breast glandular tissue rather
thanbybreast fat). Simlarly, it has beensuggestedthat fat deposition
in the hips of wonen worl dwi de i s al so both an honest signal of good
heal th and a deceptive specific signal suggesting a w de birth canal
(deceptive because a truly wide birth canal would mnimze the risk
of birth traumas but nmere fat hips would not) .

At thispoint, | haveto antici pate several objectionstonyassunption
that the sexual ornanentation of wonen's
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bodies could have any evolutionary significance. Wuatever the
interpretation, it is of course a fact that wonmen's bodi es do possess
structures functioning as sexual signals, and that nmen tend to be
especially interested inthose particul ar parts of wonmen's bodies. In
t hose respects woren resenbl e fenal es of other primate species |iving
introops that contai nmany adult nal es and adul t f emal es. Li ke humans,
chi npanzees and baboons and macaques live in troops and have sexual | y
ornanented femal es (as wel | as nal es). By contrast, fenal e gi bbons and
t he fenal es of other prinmate species that |live as solitary nal e-fenal e
pairsbear littleor nosexual ornamentation. Thiscorrel ationsuggests
that if andonly if fenal es conpete intensively with other femal es for
mal es' attenti on—+for exanple, because multiple males and fenal es
encount er each ot her dailyinthe sane troop—thenfenal estendtoevol ve
sexual ornamentation in an ongoing evolutionary contest to be nore
attractive. Femal es who do not have t o conpet e on such a regul ar basis
have | ess need of expensive body ornanentati on.

I nnost ani mal speci es (i ncl udi ng humans) t he evol uti onary si gni fi cance
of mal e sexual ornanmentation is undisputed, because nales surely



conpete for fenmal es. However, scientists haveraisedthree objections
totheinterpretati onthat wonen conpete for nen and have evol ved bodi | y

ornanments for that purpose. First, intraditional societies at |east

95 percent of wonenmarry. Thi sstatisticseenstosuggest that virtually

any worman can get a husband, and that wonen have no need to conpet e.

As one wonman bi ol ogi st expressed it to me, "Every garbage can has a
lid, andthereisusuallyabad-I|ooki ng manfor every bad-| ooki ngwoman. "

But that interpretation is belied by all the effort that wonmen
consciously put into decoration and surgical nodification of their

bodiessoastobeattractive. Infact, nenvary greatlyintheir genes,

in the resources that they con-
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trol,intheir parentingqualities, andintheir devotiontotheir wi ves.

Al t hough virtual |y any worman can get sonme nman to marry her, only a few
wonen can succeed i n getting one of the fewhigh-quality men, for whom
wonen nust conpete i ntensely. Every wonman knows t hat, even t hough sone
mal e scientists evidently don't.

A second objection notes that men in traditional societies had no
opportunity to choose their spouse, whether on the basis of sexual

ornanentati on or any other quality. Instead, marriages were arranged

by clan relatives, who did the choosing, often with the notive of

cenmenting political alliances. In reality, though, bride prices in

traditional societies, such as the New Qui nea soci eti es where | work,

vary according to a worman's desirability, the woman's health and

probabl e nmot hering qual i ti es being i nportant consi derations. That i s,

al t hough a bri degr oom s vi ews about hi s bri de' s sex appeal nmay bei gnor ed,
his relatives who actually select the bride do not ignore their own

views. In addition, nmen certainly consider a woman's sex appeal in

sel ecting partners for extramarital sex, which is likely to account

for a higher proportion of babies in traditional societies (where
husbands don't get tofoll owtheir sexual preferencesinselectingtheir

wi ves) than in nodern societies. Furthernore, renmarriage foll ow ng

di vorce or the death of the first spouseis very common in traditional

societies, and nmen i n those societies have nore freedomin sel ecting

their second spouse.

The remaining objection notes that culturally influenced beauty

standardsvaryw thtime, andthat i ndi vi dual menw t hi nt he sane soci ety

differ intheir tastes. Skinny womren may be out this year but in next

year, and some nen prefer ski nny wonen every year. However, that fact

is no nore than noise slightly conplicating but not invalidating the
mai n concl usi on: that men at all places and ti mes have on the aver age
preferred well -nouri shed wonen with beautiful faces.
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W have seent hat several cl asses of human sexual si gnal s—Aen' s nuscl es,
facial beauty, and wonen's body fat concentrated in certain
pl aces—apparently conformto the truth-in-advertising nodel . However,
as | mentioned in discussing ani mal s' signals, different signals may
conformto different nodels. That's al so true of hunans. For exanpl e,
the pubic and axillary hair that both men and wonen have evol ved to
grow in adol escence is a reliable but wholly arbitrary signal of
attai nment of reproductive maturity. Hair in those |l ocations differs
fromnuscl es, beautiful faces, andbody fat inthat it carri es no deeper
message. It costslittletogrow, and it makes no direct contribution
to survival or to nursing babies. Poor nutrition may | eave you with
a scrawny body and disfigured face, but it rarely causes your pubic
hair tofall out. Evenweak ugly men and ski nny ugl y wonen sport axillary
hair. Men's beards, body hair, and | ow pitched voi ces as signals of
adol escence, and nmen's and worren' s hair whiteni ng as a si gnal of age,
seem equal |y devoid of inner nmeaning. Like the red spot on a gull's
bill and many ot her ani mal signal s, these human signal s are cheap and
whol |y arbi trary—many ot her signals can be imagi ned that woul d serve
equal ly wel | .

I's there any human signal that exenplifies the operation of Fisher's
runaway sel ection nodel or Zahavi's handicap principle? At first, we
seem devoid of exaggerated signaling structures conparable to a
w dowbird' ssixteen-inchtail. Onrefl ection, however, | wonder whet her
we act ual | y do sport one such structure: aman' s peni s. One nm ght obj ect
that it serves a nonsignaling function and is nothing more than
wel | - desi gned reproductive machi nery. However, that is not a serious
obj ection to ny specul ati on: we have al ready seen t hat wonen' s breasts
sinmul taneously constitute signals and reproductive machinery.
Conparisons with our ape relatives hint that the size of the human
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penis simlarly exceeds bare functional requirenments, and that that
excess size may serve as a signal. The length of the erect penis is
only about VA inches in gorillas and 11/2 inches in orangutans but 5
i nches i n humans, even t hough mal es of the two apes have nuch bi gger
bodi es than men. .

Are those extra couple of inches of the human penis a functionally
unnecessary | uxury? One counterinterpreta-tionis that a large penis
m ght somehowbe useful inthe w de variety of our copul atory positions
conpared to many ot her manmal s. However, the 11/2-inch penis of the
mal e orangutan permts it to performin a variety of positions that
rival ours, and to outperformus by executingall those positions while
hanging froma tree. As for the possible utility of alarge penisin



sust ai ni ng prol onged i nt ercourse, orangutanstop usinthat regardtoo
(rmean duration fifteen mnutes, versus a nere four mnutes for the
aver age American man) .

A hint that the | arge human peni s serves as sone sort of signal nmay

be gai ned by wat chi ng what happens when nen take the opportunity to
design their own peni ses, rather than remaining content with their

evolutionary | egacy. Men in the highlands of New Quinea do that by

encl osing the penis in a decorative sheath called a phallo-carp. The
sheathisuptotwo feet | ong and four i nches indi ameter, often bright

red or yellowin color, and variously decorated at the tip with fur,

| eaves, or a forked ornanent. When | first encount ered New Qui nea nen
wi t h phal | o-car ps, anong t he Ketengbantribeinthe Star Mountains | ast

year, | had already heard a | ot about themand was curious to see how
t hey were used and how peopl e explained them It turned out that nen
wor e t hei r phal | ocar ps constantly, at | east whenever | encounteredthem
Each man owns several nodel s, varyinginsize, ornanentation, and angl e
of erection, and each day he sel ects a nodel to wear according to his
nood, much as each norning wo select a shirt to wear. In response to
ny question as to why they
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wor e phal |l ocarps, the Ketengbans replied that they felt naked and

i modest without them That answer surprised me, with ny Wstern
per specti ve, because the Ketengbans were ot herw se conpl etely naked

and |l eft even their testes exposed.

In effect, the phallocarp is a conspicuous erect pseudo-penis
representing what a man woul d Ii ke t o be endowed wi t h. The si ze of the
penis that we evolved was unfortunately limted by the length of a
woman' s vagi na. A phal | ocarp shows us what the human peni s woul d | ook
likeif it werenot subject tothat practical constraint. It is asignal

even bol der than the widowbird' s tail. The actual penis, while nore
nodest than a phal | ocarp, is imodestly | arge by t he standards of our

ape ancestors, although the chi npanzee peni s has al so becone enl ar ged

over the inferred ancestral state and rivals nen's penises in size.

Penis evolution evidently illustrates the operation of runaway

sel ectionjust as Fi sher postul ated. Startingfroma 1/4-inch ancestral

ape penis simlar to the penis of a nodern gorilla or orangutan, the
human penis increased in length by a runaway process, conveying an
advantagetoits owner as anincreasi ngly conspi cuous signal of virility,

until its length became limted by counterselection as difficulties
fitting into a woman' s vagi na becane i mm nent.
The human penis may also illustrate Zahavi's handi cap nodel as a

structure costly and detrinmental toits owner. Granted, it is smaller
and probably | ess costly than a peacock's tail. However, it is |large



enough that if the sane quantity of tissue wereinstead devotedtoextra
cerebral cortex, that brainy redesi gned nman woul d gai n a bi g advant age.
Hence a | arge penis's cost should be regarded as a | ost-opportunity
cost: because any man' s avail abl e bi osyn-thetic energyisfinite, the
energy squandered on one structure conmes at the expense of energy
potentially available for another structure. In effect, a man is
boasting, "I'mal ready so snmart and superior that | don't needto devote
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nore ounces of protoplasmto ny brain, but I can instead afford the
handi cap of packi ng the ounces uselessly into ny penis."”

What renains debatabl e is the i ntended audi ence at which the penis's
proclamation of virility is directed. Mbst men woul d assune t hat the
ones who are i npressed are wonen. However, wonen tend to report that
they are nore turned on by ot her features of a man, and that t he si ght
of apenisis, if anything, unattractive. Instead, the ones really
fascinated by the penis and its di nensions are nen. Inthe showers in
men's | ocker rooms, nmen routinely size up each other's endownent.
Even if some wonmen are al so inpressed by the sight of a | arge penis
or are satisfied by its stinmulation of the clitoris and vagi na during
intercourse (asisverylikely), it isnot necessary for our di scussion
to degenerate into an either/or argunment that assunes the signal to
be directed at only one sex. Zoologists studying aninmals regularly
di scover that sexual ornaments serve a dual function: to attract
potential mates of the opposite sex, and to establish dom nance over
rival s of the sane sex. Inthat respect, as in nmany ot hers, we humans
still carry the | egacy of hundreds of mllions of years of vertebrate
evol ution engraved deeply into our sexuality. Over that |egacy, our
art, language, and culture have only recently added a veneer.

The possi bl e si gnal function of the human peni s, and the target of that
signal (if thereisone), thusremainunresol ved questions. Hencethis
subj ect constitutes an appropriate ending to this book because it
illustratessowel | thebook' smainthenes: theinportance, fascination,
and difficulties of an evol uti onary approach to human sexual ity. Penis
function is not nerely a physiological problem that can be
straightforwardly cleared up by bionmechanical <>x-perinents on
hydraulic nodels, but an evolutionary problem as well. That
evol utionary probl emis posod by the fourfol d expansi on i n human peni s
size beyond its inferred
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ancestral size over the course of thelast 7to 9 mllionyears. Such

an expansion cries out for a historical, functional interpretation.

Just as we haveseenwithstrictlyfenal el actati on, conceal ed ovul ati on,



men's roles in society, and nenopause, we have to ask what sel ective
forces drove the historical expansion of the human penis and nmai ntain
its large size today.

Penis function is al so an especially appropriate concl udi ng subj ect
because it seens at first so nonnysterious. A nost anyone woul d assert
that the functions of the penis areto eject urine, inject sperm and
stimul ate wonen physically during intercourse. But the comparative
approach teaches us that those functions are acconplished el sewhere
inthe animal world by a relatively much snaller structure than the
one with which we encunber ourselves. It also teaches us that such
oversi zed structures evol veinseveral alternativeways that bi ol ogi sts
are still struggling to understand. Thus, even the nost famliar and
seem ngly nost transparent piece of human sexual equi pnent surprises
us with unsol ved evol utionary questi ons.
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Langur nonkeys, conceal ed ovul ati on and, 79

Lek mating system of hammer-headed fruit bats, 7, 8

Life span, femal e reproduction and, 105

Lily-trotters. See Jacanas

Li ons: infanticide and, 73; parental care and, 2-3, 53-54

Long- Tai |l ed W dowbi rds, tails as signal and, 130, 132

Macaques, ovul atory si gnal s and, 82. See al so Bar bary nacaques; Rhesus
macaques; Stunptail ed macaques

Mal e | actation. See Lactation (nmale)

Mal e pseudoher maphrodi tes, 46-47

Mal es (human): American men, 101-2; divorce and, 102; duration of

fertility of, 103, 115; facial beauty and, 137-38; nmammary gl and
devel oprent and, 48-50, see al so Lactation (mal e); nenopause and, 5;

nmuscl es and, 135, 136-37; i n NewGui nea, 90-91, 95; parental care and,

4, 6, 15, 16, 19, 21, 22, 24, 25, 29-30, 35-38, 71-73, 75, 102; peni s
of , 142-46; as providers, 98-99, 100, 102; role of , 89-102; sexual

maturity of, 128-29, 135, 142; sexual ornanentati onand, 140, 142- 46;

as show offs, 98-100, 102; voice change and, 127-28. See also
Extramarital sex; Hunters, nmen as; Lactation (nale)

Mal es (manmmalian): duration of fertility of, 103, 105-6, 115;

infanticide and, 73-74; mamary gl and devel opnent and, 48, see al so
Lactation (mal e); nmeat provisioning and, 92; nenopause and, 106-7;

parental care and, 2-3, 7, 15, 21, 24, 25- 34,

55-58; post-copulatory do sertion and, 23-25; role of, 2, 7, 15;

sex-rol e-reversal pol yandry and, 26-29; si g-nal sand, 130, 131- 34, 140.

See al so Lactation (nmale)

Mammal i an sexual ity, 2-4; fertilitytinmespanand, 4; for fertilization,
3, 64-65, 66-67; harens and, 5, 78, 79, 80, 82, 83; human sexual ity
conparedt o, 1-10; mal e' srol eand, 2, 7; mati ngsyst ens, 7—8; nenopause
and, 4; one-ni ght stands and, 5; ovulatory signals and, 3, 64; public
sex and, 3. Seeal soFenal es (mamual i an); Internal fertilization; Mal es
(mammal i an); Parental care (nanmmalian)

Mammar y gl and devel oprent , hor nones and, 47-50. Seeal soBr easts; under

Lact ati on

Mann, Thonms, 88

Manti ses, sexual cannibalismand, 7, 11-12

Many fathers t heory, of conceal ed ovul ation, 71, 73-75, 76, 79, 84

Mar noset s: as nonoganous, 78; ovul atory si gnal sand, 78; parental care
and, 54

Marri age, by humans, 4

Mar supial m ce, 8;

nmenopause in mains of, 106-7; sex for fertilization and, 66
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Marsupi al s: internal fertilizationand, 13; lactationand, 50, 58. See
al so Kangar oos

Mat i ng systens: conceal ed ovul ati on and, 79-80; evol uti onary changes
and, 80-88; of primates, 78-79, 80-88

Men. See under Mal e

Menopause, 5, 10, 103-25; aging and, 109-13; burden of parental
dependence of child and, 116-17; costs and benefits of, 116-20;
definition of , 4; depletion and agi ng of egg supply and, 107-9, 115;
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M ce: agingand, 113; durationof fertilityof, 106, 115; manmmary gl ands
inmal e, 48; repair versusreproducti onand, 112- 13. See al so Mar supi al
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M ssing Li nk, in conceal ed ovul ati on evol uti on, 80-88

M xed reproductive strategy, of Pied Flycatchers, 33, 34

MOI | er, Anders, 77-88

Monkeys: conceal ed ovul ati on and, 82; nmonogany and, 82; prom scuous
mating systemof, 82, 83. See al so N ght nonkeys; Spi der nonkeys
Monogany: conceal ed ovul ati onand, 79- 81, 84-86; daddy- at - hone t heory
and, 71-73, 75; of humans, 5-6, 82, 83; of primates, 78, 79, 82, 83
Monotrenes: internal fertilization and, 22; |lactati on and, 58

Mor mons, pol ygyny and, 37

Mul | eri an ducts, 45

Miul I erian i nhi biting hornmone, 45; mal e pseudo- her maphrodi t es and, 47
Muscl es, as signal in human mal es, 135, 136-37

Napol eon the Third, 67 Natural selection, 104; behavior and, 16;
conceal ed ovul ati on and, 87; lactation and, 60; nale | actati on and,
61; nenopause and, 104; parental care and, 16-18; repair and
reproduction and, 109-13; sexuality and, 10-13; sig-
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N ght nonkeys, conceal ed ovul ati on and, 79

N zam of Hyder abad, 37

Noonan, Kat harine, 71-73, 75

Nur si ng. See under Lactation
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Oct opus, bi g-bang reproduction (senel parity) and, 7

O fspring, conflict of interest between parents and, 100-101
Afactory signals, 3, 129

(One-ni ght stands, 5

Onthe Oigin of Species (Darwi n), 10

Qpportunity. See Forecl osed opportunity

O angut ans: conceal ed ovul ati on and, 82; head shapei ndi cati ng sex and,
130; humans conpared t o, 9; one-ni ght stands and, 5; ovul atory signs
and, 78; penis of, 143, 144; sexuality of, 9

Oing, Lew s, 27

Ostriches, parental care and, 17

Ovari es, 44

Ovul atory si gnal s, 3,130; evol uti onary changesi n, 80-88; i nmanmal i an
sexuality, 64, 77-78; inpri-

mat es, 64, 77-78, 82, 130. See al so Conconl od ovnli « tion

Parental care, 15-39; alterna-tive opportunities foreclosed by child
care and, 20, 23-24, 35-37, 38; battle of the sexes and, 18-20;
confi dence of parent hoodand, 20, 24- 25, 37-38, 38; nal el actationand,
53-54; sex differencesinobligateparental i nvestment and, 20- 23, 35,
38

Parental care (human), 2,4, 6, 15, 34-38; alternative opportunities
forecl osed by child care and, 23-24, 35-37; battle of the sexes and,
18- 20; burden of | ong periodof, 116-17; confi dence of parent hood and,
24-25, 37-38; conflict of interests and, 100-101; co-parenting and,
29-30, 38; femal es and, 4, 21-24, 25, 29-30, 35-38, 102; numl es and,
4,6, 15, 16, 19, 21, 22, 24, 25, 29-30, 35-38, 71-73, 75, 102; pol ygyny
and, 37; recreational sex and, 68-70; sex differences in obligate
parental investnent and, 21-23, 35; unwed nothers and, 6

Parental care(manmmalian), 2-3, 7, 13, 15-34; alternati veopportunities
forecl osed by child care and,
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Parental care (mammalian) (cont.)

23-24, 56; battl eof t hesexesand, 18-20; choi cesi n, 16-18; confi dence
of parent hood and, 24-25, 56; coparenting, 29- 34, 56; femal es and, 7,
15-16, 21-34, 55-57; lactation and, 53-54; male post-copul atory
desertion and, 23-25; males and, 2-3, 7, 15, 21, 24, 25-34, 55-58;
nat ural sel ectionand, 16-18; sex and, 69; sex differencesinobligate
parental i nvestment and, 22, 56; sex-rol e-reversal pol yandry and, 26-29
Par ent hood, confidence of. See Confidence of parenthood

Parricide, conflict of interests |eading to, 100-101

Paternal care, 2-3. See al so under Ml e

Peacocks, 8; tail of, 132



Peni s, 44; internal fertilizationand, 21; as signal i n human mal es,
14246

Peni s shaft, 45

Phal ar opes. See W son's Phal ar opes

Phal | ocar ps, 143-44

Pher onones, 77

Pi ed Fl ycat chers: coparent-hood and, 30-34; sexfor fertilizationand,
66-67

Pi geons: lactation and, 42, 56; small eggs of, 27

Pi | ot whal es, nmenopause and, 107, 124-25

Pl acental s, lactation and, 48, 58

Pl atypus, internal fertilization and, 22

Pl ummage, as signal, 130

Pol yandry, 36; humans and, 6; sex-rol e-reversal, 26-29, 36, 57; Tre-ba
of Ti bet and, 36, 37

Pol ygamny, harens and, 6

Pol ygyny: coparenthood i n Pi ed Fl ycat chers and, 30- 34; humans and, 6,
37

Por cupi nes, agi ng and, 113

Post - copul atory desertion by mal es, 23-25; exceptions to, 25-34
Pregnancy: duration of, 58; lactation and, 42, 49, 58

Premarital sex, humans and, 5

Primary femal e, polygyny in Pied Flycatchers and, 30-31, 32

Pri mat es: conceal ed ovul a-tion studied with, 77-88; famly tree of,
80-88; mammary gl ands and, 48; mating systens of, 78-79, 80-88;
ovul atory si gnal s and, 64, 77-78, 82, 130; promi scuity of, 78-79, 80,
82, 83. Seealsospecificprimtes, i.e. Apes; Baboons; Chi npanzees,
etc. Prinordi al gonad, 44, 45 Private sex, humans and, 4 Progest erone,
| actati on and, 49-50

Prol actin, lactation and, 48, 49

Prom scuity: conceal ed ovu-lation and, 84, 85; of humans, 79; of
pri mates, 78-79, 80, 82, 83

Prostate gl and, 44

Prostitution theory, of conceal ed ovul ation, 70

Provi ders, nen as, 98-—99, 100, 102

Proxi mat e mechani sm ul ti mate expl anati ons versus, 108-9

Pseudoher maphr odi t es, 46-47

Pubi ¢ hair, sexual nmaturity in humans indicated by, 135, 142
Public sex, mammual s and, 3

Pygny chi npanzees. See Bonobos

Pyt hons, parental care and, 23

Rabbits, duration of fertility of, 115

Rats (mal e), mammary gl ands and, 48

Recreational sex, 4, 5, 10, 66, 67; coparentingand, 68-70; extranarital



sex and, 69-70; sex-to-pronote-famly-val ues theory and, 68-—69. See
al so Conceal ed ovul ation; Sexual receptivity (female)

Rennel | 1sl and, consunption of fruits and seeds by birds and, 122-23
Repair and mai ntenance, 109-13; death and incidents and, 113;
reproduc-tion versus, 112-13

Repair and reproduction, natural selection and, 109-13
Reproductive strategy, 17

Reptil es: therapsid, 58; vivip-ary and, 22

Rhesus macaques, duration of fertility of, 106, 115

Rockefell er, Nel son, 67

Runaway sel ection nodel. See Fisher's runaway selection nodel of
signal s

Saddl eback tamarin nonkeys, paternal care and, 3

Sal non, bi g-bang reproduction (senel parity) and, 7, 107

San (Bushnen): fat in wonen of, 138; nmen as hunters and, 95

Sandpi pers. See Spotted Sandpi pers

Scrotum 45

Sea birds, pair bonds and, 8

Seahorses: mal e pregnancy and, 42; parental care and, 16

Seal s. See Arctic seals

Secondary femal e, polygyny in Pied Fl ycatchers and, 31-32

Senel parity. See Bi g-bang ro-production

Sem nal vesicles, 45

Senescence. See Aging
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Sequenti al nonogany, humans and, 6

Sex appeal , 135; extranarital sex and, 141; as signal, 135, 141 Sex
chromosones, 43-44, 45,

47 Sex di fferences, hornones

and, 47- 49

Sex for fertilization. See Fertilization, mammal s havi ng sex for Sex
for fun. See Recreationa

sex Sex in private, humans and,

4 Sex in public, mammal s and,

3 Sex-rol e-reversal polyandry,

26-29, 36, 57

Sex-to-pronote-fanmly-val ues theory, of recreational sex, 68-69
Sexual canni balism 7, 11-12 Sexual evol ution, 11-13 Sexual maturity,
signal s indicating, 128-29, 130, 135, 142

Sexual ornament ati on: functionof, 145; i nnmen, 140, 142-46; i nwomen,
138-41 Sexual receptivity (femal e), 5, 64- 65, 67;
bet t er - genes- -t hr ough- cuckol dry t heory of , 70; coparenting and, 68- 70;
daddy- at - hone theory and, 71-73, 75; extramarital sex and, 69-70;



i nfanti ci de and, 73-75, 76;

many-fathers theory and, 71, 73-75

Sexual signals. See Signals Shore birds, sex-rol e-reversal pol yandry
and, 26-29, 57 Showoffs, nen as, 98-100,

102 Siblicide, conflict of interests

| eading t o, 100-101 Signals, 128-46. See al so Ani mal signals; Human
signals; Ovulatory signals Sillen-Tullberg, Birgitta,

77-78, 88 Soci al systemns, evol ution

and, 11

Somat ot ropi n (growt h hor none), 48 Songbi rds, sex and parental

care and, 69

Sperm costliness of production of, 67; egg | arger than, 21 Spider
nmonkeys, ovul atory

signs and, 78 Spiders: nmale role and, 7; sexual cannibalismand, 7,
11- 12 Spontaneous mnal e | actation,

42, 51-52, 60

Spot t ed Sandpi pers: parental careand, 16; sex-rol e-reversal pol yandry
and, 26-29, 57 Starvation, lactation in nen

and recovery from 51 Steatopygi a, 138,139 Steers, hornones and m | k
production and, 49

St eroi ds, 45

Sti ckl ebacks, parental care and, 16, 26

St unpt ai | ed macaques, spontaneous nal e lactation and, 52

Testes, 45; mal e pseudoher - maphrodites and, 47; testosterone and, 45;
Y chronosone and, 44, 45 Testosterone, 45; effects of, 47-48; nual e
pseudoher - maphrodi tes and, 46—47 Therapsid reptiles, lactation

and, 58 Tigers, one-night stands and,

5 Toads, parental care and, 16.

See al so M dwi fe toads Tortoi ses, eggs of , 108 Tre-ba, pol yandry and,
36, 37 Truth in advertising theory

of signals, 133-35, 136-39 Turtles, aging and, 113

U tinate expl anation, proximte nechani sns versus, 108-9

Unwed not hers, parental care from 6

Ut erus, 45

Vagi na, 45; nmal e pseudoher - maphrodi tes and, 47

Vas def erens, 45

Vervets: conceal ed ovul ati on and, 74-75, 79; ovul atory signals and,
78; prom scu-

ous mating system of,

78-79 Virgins as brides, confidence

inpaternity and, 37 Visual signals, 64, 78, 82,

130

Vi vi pary, 22 Voi ce change i n mal es, as

si gnal , 127-28



Weani ng, in hunter-gatherer

soci eties, 59 Whal es. See Bal een whal es;

Killer whal es; Pilot whales Wdowbirds. See Long-Tail ed W dowbirds
W son' s Phal ar opes, sex-rol e-reversal pol yandry and, 16, 26-29, 36,
57 Wtch's m |k, 49 Wl ffian ducts, 45 Wl ves: | ack of paternal care
and, 2-3; meat provisioningand, 92; parental care and, 54 Wonen. See
Femal es ( human)

X chronpsone, 4344

Y chronosone, 43, 44, 45; mal e pseudoher maphro-dites and, 47
Zahavi, Anmot z, 132-33, 144-45

Zahavi's handi cap principle of signals, 132-33, 144-45

Zebras: harens and, 5; paternal care and, 3
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