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ABSTRACT: Around the world polygynous marriage (one man, several women)
is vastly more common than polyandrous marriage (one woman, several men),
and women tend to be more cautious about entering into sexual relationships
than men are. Such patterns are often assumed to reflect essential differences
between the sexes. However, the same dichotomy between “ardent” males and
“coy” females is not found in other primates. Furthermore, under a range of
circumstances females enhance their reproductive success by mating with mul-
tiple partners and use polyandrous mating (soliciting copulations from several
or more males) to circumvent male-imposed costs on their free choice of mates.
The existence of one-male mating systems does not prove that females “natu-
rally” gravitate to them. Typically monandrous (copulating with just one part-
ner) mating systems are maintained by one male excluding rivals or by other
circumstances that distort female options. As with many other animals, pri-
mate females (including women) can benefit reproductively from polyandrous
matings. Understanding this takes us beyond narrow research programs intent
on demonstrating “universal” differences between the sexes, and allows us to
study females as flexible and opportunistic individuals who confront recurring
reproductive dilemmas and tradeoffs within a world of shifting options.

MODELS THAT PRESUME “ARDENT” MALES AND “COY” FEMALES

According to Darwin’s theory of sexual selection, males compete among them-
selves for access to females, and then females choose the one best male. As Darwin
put it, the female “with the rarest exception, is less eager (to mate) than the male….”
The female generally “requires to be courted; she is coy, and may often be seen en-
deavoring for a long time to escape….”1 (p. 273) A century later, textbooks with
chapter titles like “The Reluctant Female and the Ardent Male”2 perpetuate this es-
sential dichotomy between the sexes. Because sperm-producing males invest less in
offspring than ovulating and gestating females do, and because of the time that must
elapse between female conceptions, males benefit from mating with as many part-
ners as they can and are naturally eager to do so, while females cannot benefit from
philandering and extra fertilizations in this same way.3 This presumption of monan-
drous females coupled with males who ranged from monogamous to polygynous
shaped our reconstructions of early hominid mating systems 

To this day, it remains axiomatic in many circles that females do not benefit from
multiple partners—especially not in humans where male protection and provisioning
are essential for offspring survival. It is assumed that mothers lose, and cannot pos-



76 ANNALS NEW YORK ACADEMY OF SCIENCES

sibly gain from behaviors that reduce male certainty of paternity, (e.g., see Symons4

[p. 299] for an explicit statement of this widely held assumption often left unstated).
This is why it is often assumed that men must have an insatiable desire for sexual
variety, in contrast to women, who should be indifferent to it.5 (p. 473) The reason
men desire many partners—while women desire only one–is that supposedly a pre-
historic man “who slept with fifty women could have sired fifty children,” while a
woman who slept with many partners “would have no more descendants than a wom-
an who slept with one.”6 (p. 30)

At one level, such arguments are indisputable. No one can reasonably deny a gen-
eralized male eagerness to mate evident in many different species, nor fail to note
that some females are sexually discriminating, even to the point of being obligately
monandrous. The pronghorn antelope provides the very model of a sexually selected
Darwinian mammal. Having scrutinized the performances of males in her vicinity,
the female pronghorn makes sure that she is in the custody of the most vigorous male
available during the brief period when she is ready to conceive, and then mates just
once, only with him7 (esp. pp. 214–230). After all, she descends from a long line of
ancestresses who had one clear priority: to produce offspring capable of outrunning
the cheetah that once coursed across North America, and exercised a voracious
selection pressure on pronghorns. 

Longstanding selection pressures that favor the most viable offspring explain
why females “free” to choose (sensu Gowaty) among progenitors should be more
fertile and have more viable offspring. In the clearest demonstration to date, Marion
Petrie has shown how peahens comparison-shop and then mate with the peacock
whose train is most elaborate.8 Chicks sired by the male with the largest eyespots
grew larger and survived better. Since peacocks contribute nothing to offspring be-
yond their genes, the most plausible interpretation is that the fanciest males also pro-
vided the most viable genes—as predicted by sexual selection theory. The problem
does not reside with Darwin’s theory, but with the practice of generalizing from the
female pronghorn or peafowl (females with clear priorities and quite a few options)
to females generally, including females whose options are more constrained.9–11

Hence, when we presume that women are modest and sexually discriminating be-
cause “that’s the way all females are… .” we close the case too soon, leaving out his-
tory relevant to both the evolution and also the development of the behavior we are
studying, in particular all the tactics and stratagems both by males (and also by other
females) that interfere with female choice or create circumstances that override a
straightforward quest for good genes.

It should not surprise us therefore to learn about another of Marion Petrie’s re-
search findings: across a broad sample of birds that live in socially monogamous
pairs rates of extra-pair paternity (based on DNA matching) were highest in popula-
tions with the most genetic variation between males.12 Populations with the highest
incidence of “infidelity” were those in which outside partners were likely to be most
genetically different from the female’s mate. Being paired with an individual who,
from the female’s perspective, is a suboptimal male—whether it is because he is ge-
netically “inferior,” immunologically inappropriate, too close a relative, or whatever
—is one obvious rationale for a female to seek extra-pair copulations. There is a bur-
geoning literature on sperm competition.13–16 What is often overlooked, however, is
that without selection pressure on females to mate polyandrously, strong selection
pressures on males to produce voluminous and competitive sperm would never have
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been at work in the first place. Indeed, one of the more plausible rationales for the
rare evolution of intromittent penises in a species of weaverbird is that selection for
this mode of sperm delivery was produced by polyandrous mating by the anything-
but-coy females in that species.17 If this hypothesis holds up, it would be ironic that
penises—viewed by many as the essence of ardent maleness—would have evolved
to help males cope in spite of female promiscuity.

In what follows, I first summarize comparative evidence across animals that il-
lustrates why when females can not have their first choice (which would be freedom
to choose the father with the most viable genes in a world where the mother and her
offspring are kept safe and guaranteed access to the resources they need), they resort
to “Female Plan B,” seeking benefits available from mating with a range of males.
Next, I return to the primate order to examine specific problems female primates
have in exercising free mate-choice, and to features of female sexuality (defined here
as readiness to copulate) that I assume evolved to counteract and overcome these ob-
stacles. In particular, I will argue that polyandrous mating was an important element
in the strategic repertoire primate mothers use to keep their infants alive, and that a
polyandrous (as opposed to monandrous or “coy”) heritage is central to the psycho-
physiological legacy that our prehominid ancestors brought to the hominid experi-
ment. Finally, I review ethnographic evidence demonstrating that polyandrous
tendencies are more widely expressed in the human species than is apparent from
modern cross-cultural surveys taken from the ethnographic present. 

Instead of attributing monandrous mate preference in women to some essential
female nature, this alternate view of female primate sexuality requires us to consider
recent history (measured in thousands and hundreds of years) as well as the evolu-
tionary history of those populations.

BENEFITS OF POLYANDRY—COMPARATIVE EVIDENCE

Once sociobiologists began to consider seriously the possibility that females
might benefit from polyandrous mating, one of the first stereotypes to crumble was
the assumption that males are unique in seeking sexual variety for its own sake
(again see Symons18 for a clear statement of that widely held assumption). Recent
experiments with pseudoscorpions (Cordylochernes scorpiodes) reveal females ac-
tively seeking sperm from sequential partners. Typically, females paired with the
same male prefer a respite one-and-a-half hours after mating, and then are eager to
resume mating after 48 hours. Given a chance to mate with a different male, howev-
er, the proportion of females accepting sperm from an additional male was as great
after an hour-and-a-half as after 48 hours. No comparable quest for novelty was de-
tected for males. Males remained eager to mate again and again with the same fe-
male.19 Furthermore, subsequent experiments demonstrated that females receiving
sperm from two different males had a significantly higher reproductive success than
did females receiving an equivalent number of sperm packets all from the same male,
probably due to increased genetic compatibility between partners.20

Similar preferences for “novel” (read outbred?) males are reported for free-rang-
ing primates.21, 22 (p. 166 ff) As early as the 1970s genetic studies using protein
polymorphism data to perform paternity exclusions for a troop of Japanese
macaques revealed that 29% of infants were sired by males from outside the troop.
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Similarly, among chimps at the Tai site in Cote d’Ivoire, half of all infants were sired
by males from other communities. Reports from chimps in Tanzania and Guinea
confirm this pattern of extra-community paternity. Apparently, furtive matings per-
mit female Japanese macaques and chimps to circumvent constraints of breeding op-
tions imposed by cliques of locally dominant males.21 (p. 137, n13).23 New genetic
evidence for hominoid primates reveals that proteins linked to sperm production
have evolved faster in humans and chimpanzees than among gorillas, suggesting that
sperm competition characterized our hominid ancestors as well as the ancestors of
modern chimps.101 If human ancestors were characterized by sperm competition it
strengthens the likelihood that early human females were mating polyandrously. But
why? Let us first consider comparative evidence for other animals.

Abundant evidence now exists for a wide range of animals that females free to
mate with a range of males are more fertile and their offspring more viable.20,24,25

Among prairie dogs, for example, females who escape being monopolized by a sin-
gle male, and manage to mate with three or more males, are more fertile and produce
significantly larger litters than do mothers who mated with only one male.25 Because
prairie dog litters may be sired by multiple progenitors, such litters will be geneti-
cally more diverse with attendant protection against lineage extinction (due to para-
sites, for example).26 Maternal fecundity is correlated not only with the number of
males the female mates with, but also correlated with the mother’s body size. Mater-
nal body size is a factor not just because big mothers are more fertile, but also be-
cause, as Hoogland points out, large females are better at avoiding domination by
males who might otherwise constrain their mate choices.25

In line with conventional Darwinian thinking, a prairie dog male benefits from
monopolizing access to a female. But there is an added twist. The male’s mate does
not always benefit from being so managed. Discrepant interests between males and
females explain why females able to resist male control should be more fertile or
produce more viable offspring. But improving their odds in the genetic lottery of
sexual recombination is not the only incentive for mothers to engage in polyandrous
matings. Females also benefit in ways that have nothing to do with which sperm ac-
tually fertilizes her egg. Other-than-genetic benefits include the chance to exchange
sexual access for immediate benefits—such as nutrients—or for future benefits such
as eliciting male protection, support, or tolerance for subsequently born infants. In
order for polyandrous tendencies to evolve, benefits must on average outweigh costs
in terms of energy, exposure to sexually transmitted diseases or punishment by pos-
sessive mates.

A classic example of immediate benefits from mating other than fertilization,
would be katydids, where males squeeze out a large sperm packet full of nutrients
and then transmit it to the female who converts those resources into progeny. Other
exchanges of sex for resources (or social support) can be widely documented among
primates, both in primates like chimps and humans, where males hunt, and in those
like bonobos, where hunting is rare.27–29

But can sexual relations with a female alter a male’s behavior toward offspring
she subsequently bears? In many primates (34 different species, so far) infanticide is
one of the more toxic effects of sexually selected competition between males.
Among langur monkeys, for example, males who enter the breeding system from
outside may kill unweaned infants.30 Over an 18-year-long study of langurs at Jodh-
pur, in the largest such study ever undertaken, Sommer31 reports that 33% of all in-
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fants die by being killed when their mothers are intercepted by males they have never
mated with. Infanticide effectively cancels the mother’s last mate choice, distorts her
options for scheduling the next conception, and imposes pressure on her to conceive
after a shorter interval than might otherwise be physiologically optimal for her, con-
straining her to breed with the male at hand rather than waiting for a better alterna-
tive. Recent DNA evidence collected by Carolla Borries and colleagues in the first
langur field study to ascertain paternity reveals that none of the victims were at-
tacked by genetic fathers. Males who either were or might be the father (this based
on both DNA evidence and behavioral observations to ascertain which males mated
with the mother when she was fertile) refrain from attacking offspring of that female.
At Borries’s site, where males are sometimes able to remain near the mother, possi-
ble fathers actually help her to protect her infant. Since all mothers mate with mul-
tiple males, none of the protectors could be certain of paternity, yet a possibility of
paternity was sufficient to alter the male’s subsequent behavior towards her off-
spring,32,33 presumably because past sexual history with the mother provides some
sort of cue that elicits tolerant versus destructive behavior towards her infant.a Be-
cause there are both practical and ethical constraints on doing such experiments with
primates, the only rigorous research on cues that promote switches from infanticidal
to nurturing behavior in males has been done with rodents.34 Although we are igno-
rant of the exact processes involved in the case of monkeys, it seems unlikely that
the transformation in male behavior is due to any conscious decision.

Langurs are not the only primates where males with only a fractional probability
of paternity help protect a former mate’s offspring. Some savanna baboon males who
mate with a female subsequently stay close. These “possible fathers” look out for
their offspring35 and intervene if an infant, possibly theirs, is threatened by another
male.36 I believe that sexual swellings actually evolved among primates precisely to
facilitate breeding with several “possible fathers.” 

Just how effective male proximity is for keeping babies alive is hard to quantify.
The task is simplified when, as in humans and some birds, males provision, because
observers can measure how much food is brought to immatures cached in a central-
ized homebase or nest. The best evidence for how mothers benefit from manipulat-
ing information about paternity derives from a type of European sparrow known as
the dunnock (Prunella modularis). Dunnock females are typically polyandrous,
males (if they can be) are polygynous. Alpha and beta males calibrate the number of
mouthfuls of food they bring chicks in accordance with how often they managed to
copulate during the period when the female was fertile.37,38 As predicted by the hy-
pothesis that females manipulate the information available to males about paterni-
ty,30 (pp. 32–35) DNA fingerprinting revealed that dunnock males were often, but
not always, accurate in their paternity “assessments.”

The most striking similarity with primates, however, is found in a close relative
of dunnocks (Prunella collaris) that also lives in multi-male, multi-female breeding
groups. These birds have converged upon a baboon-like solution for making sure that
fertile females mate with several males. The female’s cloacal region protrudes and
turns scarlet, increasing the odds that multiple males will be drawn into the web of

aThe best evidence for this is that even a strange infant, temporarily kidnapped from another
troop, is not attacked so long as it remains in the possession of a female who is familiar to the male.
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possible paternity.39 The more males—up to three—provisioning chicks, the larger
the number of chicks surviving to fledge.40,41

TRAITS FACILITATING POLYANDROUS MATING
ARE PROMINENT IN PRIMATES

In the Primate order, sexual swellings have evolved at least three different times,
and characterize some 25 species. “No case,” Darwin wrote, “interested and per-
plexed me so much as the brightly colored hinder ends and adjoining parts of certain
monkeys.”42 (pp 18–19) I doubt, however, that Darwin would have remained puz-
zled for long if he had read Parish and de Waal’s descriptions of chimp and bonobo
sexual behavior [this volume and references therein, p. 97]. A maximally swollen fe-
male chimp mates 1–4 times an hour with thirteen or more partners. Over her life-
time, she will engage in some six thousand or more copulations (estimate from Go-
mbe, cited in Wrangham43) with dozens of partners, in order to produce no more
than five or so surviving offspring.44

Let us assume that sexual swellings did evolve to insure that female primates
mate with multiple partners. Some years ago, I attempted to make sense of the con-
fusing diversity of sexual patterns in Old World monkeys and apes—both those with
and those without sexual swellings—by substituting this new assumption for the old
assumption that each female was selected to mate with the one best male.45,46 I as-
sumed that by and large these females were resorting to a different strategy. The
“goal” for them was to mate polyandrously with a range of partners. How to manage
this became the “problem” females had to “solve.” Exactly how they solved it de-
pended on phylogenetic constraints, current mating system, and demographic
conditions.

Where multiple males are permanently in residence, the most efficient solution is
for females to compress mating into a discrete period around ovulation and to con-
spicuously advertise estrus so that males have to follow the female around and com-
pete among themselves for the opportunity to mate, and then their “goal”
accomplished, to return to business as usual, namely, foraging. In most primates,
however, one dominant male excludes competing males; females have only occa-
sional (often furtive) opportunities to mate with subordinate or outside males. Under
these circumstances, one way for females to solve the problem of mating with a
range of males is to exhibit the same midcycle peak in libido universally found in
primates, but to also solicit sex on a less cyclical, more “situation-dependent” basis.b

The absence of any discrete signal of ovulation visible at a distance would be an as-
set under such circumstances. 

bLibido is an old psychological term for sexual drive; primatologists pefer “sexual proceptiv-
ity.” Such desire is presumed to have evolved because it increased a fertile female’s chances of
conceiving. However, many primates (not only women) exhibit “proceptive behavior,” actively
solicit males, or copulate even at times when they are not ovulating. This flexible capacity to
mate on a situation-dependent basis across the cycle leads to a great deal of nonconceptive sex-
ual behavior between potentially fertile males and females who are not currently fertile. Given
this situation, it is the biological equivalent of apples versus oranges to compare the “sex drive”
of a potentially fertile male with a nonovulating female, or to assume that the urge to mate
derives from the same “motivation” or evolved for the same reason in both sexes.
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When ovulation is not advertised by conspicuous swellings, only a resident male
able to monitor a female across cycles has reliable cues (olfactory as well as visual?)
as to when she is actually fertile. Among langur monkeys, for example, there is no
conspicuous visible sign at ovulation. Instead females present their rumps and shud-
der their heads with variable and idiosyncratic intensity. Most solicitations occur at
midcycle, but females have the potential to also solicit males and mate on a situation-
dependent schedule (cf. Refs. 47–51). Some years ago, Kim Wallen reviewed exper-
imental results that provide indirect support for the hypothesis that there is more to
primate mating than conception. When groups of macaque females (who do not ex-
hibit discrete sexual swellings at midcycle as chimps do) were caged with a single
male, they basically played the game by the endocrinological book. Female procep-
tivity peaked at midcycle, and mating was confined to this midcycle period of “es-
trus.” However, when females were caged with multiple males, the patterning of
sexuality in these macaques became more flexible and they solicited sex across the
follicular phase of the cycle, with dominant females taking precedence over subor-
dinates in mating with the most males (Figure 4 in Wallen52). (See Bercovitch53 for
discussion of the especially variable and complex expression of sexual swellings in
the genus Macaca, which includes interesting exceptions to general patterns de-
scribed here). 

Extraordinarily enterprising bonobo females combine elements of both visible
swellings plus periods of sexual receptivity that last for weeks. But it is human fe-

FIGURE 1. Reconstructions of early hominids routinely depict one or several females
who are invariably mated with a single male, as in the case of this pair of australopithecines
sauntering across the diorama at the American Museum of Natural History in New York
City. In fact, we know remarkably little about the mating systems of these creatures. (Re-
produced with permission from the American Museum of Natural History; photograph by
D. Finnin and C. Chesek). 
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males who (like langurs) do not have a conspicuous physical sign around ovulation,
who fall at the extreme edge of the primate continuum of flexible receptivity. Women
exhibit a midcycle peak in libido but are capable of copulating throughout the
cycle54 (for broader literature review see Table 3 in Hrdy46). Not only does human
female behavior and the cues that she exhibits to males change, but even the criteria
by which females assess males over the menstrual cycle change, so, for example,
women prefer men with more “masculine” faces at midcycle, more “feminized” fac-
es at other endocrinological phases (see Penton-Voak et al.55 and Gangestad [this
volume, p. 50] for a discussion of cycle-dependent scent preferences in females).

Many people still assume that our hominid ancestors had sexual swellings that
were lost over the course of human evolution, some say to promote pair bonding.56

In fact, swellings are more likely to have been independently evolved in the line
leading to chimps and bonobos. Sexual swellings are scarcely detectable in the other
Great Apes or among the last surviving relicts of the genus Homo—modern humans.
“Concealed ovulation” (or more accurately, ovulation without advertising) in our
own species is not so much a new trait as an extreme manifestation of an old one.

WHY IS POLYANDRY SO RARE IN HUMANS—OR IS IT?

Wherever primates are well studied, there turn out to be remarkably few popula-
tions where females do not, when feasible, solicit strange or “extra-group” males.57

Even in famously monogamous species like titi monkeys or siamangs, females so-
licit outsiders when they can.36,58 From the sexual swellings and prominent clitoris
of a chimpanzee, to the semi-continuous, situation-dependent receptivity of a tama-
rin, female primates apparently evolved to draw multiple males into the web of pos-
sible paternity when feasible. When, in 1981, I proposed that such a polyandrous
tendency (however subdued) was part of the legacy that prehominid females brought
to the human experiment, the idea was rejected not only by feminists uncomfortable
at the prospect of assigning biologically based predispositions to either sex, but also
by evolutionary psychologists, who deemed the idea of polyandrous potentials in hu-
man females impossible on theoretical grounds because paternal provisioning was
viewed as essential to female reproductive success, and males capable of assessing
the mother’s recent sexual history ought to “diminish their parental investments as
their confidence in paternity wanes.”4 (p. 299) “Why,” Don Symons, a founding fa-
ther of evolutionary psychology, inquired, “should a female be better off with …
three males, each of which invests one-third unit [than] with one male which invests
one unit?” He concluded that there is only “dubious evidence that this [assertively
sexual female] nature exists and no evidence that women anywhere normally tie up
multiple male parental investments by confusing the issue of paternity…”4 

Across cultures, formal polyandrous marriages are indeed exceedingly rare (few-
er than 2% of human cultures are so classified). But informally, polyandrous ar-
rangements are far more common due to extramarital affairs, to a shortage of
women59 or inability of one man to provide security,60 to a husband’s “sharing” his
wife with kin, age-mates or allies (which by some estimates is found in one-third of
all human cultures),61 (p. 334) or due to women’s taking up with sequential mates
over a lifetime.62,63 Because so little attention has been focused on these topics,



83HRDY: OPTIMAL NUMBER OF FATHERS

however, it can be difficult to learn from the ethnographic record whether a woman
was seduced, raped, complicitous, or the initiator, or whether the husband was duped
or supportive. For husbands are not always prohibitively jealous of their wives (e.g.,
see Smedley60 for an African case study and Crocker and Crocker64 for a South
American one). That is, mothers—and sometimes husbands as well—behave as if
they were aware that male solidarity could be critical to their well being, or that hav-
ing several “fathers” could promote the survival of offspring that statistically are
more likely to have been sired by a woman’s husband (or by his kin) than by an un-
related progenitor.

All foragers, and hence all early humans, were cooperative breeders in the sense
that no mother could hope to successfully rear successive children unless she had di-
rect and substantial assistance from others.65 In this respect, humans are different
from other extant apes, for whom provisioning (mostly by mothers) ends at weaning.
In humans, by contrast, provisioning goes on and on, long past weaning, sometimes
past adolescence, past marriage, and even past the time that an offspring begins to
breed. Among many hunter-gatherers, youngsters 15 years and older are still con-
suming more calories than they collect.66 Mothers by themselves—especially if they
have new infants—cannot successfully rear offspring without assistance from oth-
ers. Not all of this assistance comes from husbands, or even necessarily from men.
Caretaking assistance by pre-reproductive group members and provisioning help
from other mothers and especially post-reproductive kin (often referred to as “grand-
mothers” since mother’s mother, mother-in-law or aunt sometimes provide critical
help) is increasingly well documented for foraging societies.65,67,68 

What is important about “polyandrous motherhood”c (anthropologist Jane Guy-
er’s term) is not just the spectacle of women “having fun,” but the more enduring vi-
sion of mothers making do. My goal here is not to rewrite ethnography in the wake
of our society’s changing attitudes towards female sexuality, but to point out how
new assumptions about the potential benefits of polyandry (some of them introduced
into evolutionary biology by feminists) can increase our awareness of female strate-
gies. Once we broaden our definition of polyandrous behavior to include situations
where one mother is linked to several men—husbands, fathers, and possible fathers
—polyandry is not so rare after all (see Tew,69 Smith,70 Muller,71 and Guyer62 (pp.
231–252) for both pre- and postcolonial West African societies; Hakansson72 for
densely populated areas of East Africa; Crocker and Crocker,64 Hill and Hurtado,63

and Beckerman et al.73 for tribal South America; pre-twentieth century ethnographic
accounts like those for the Huron, cited in Hartung,74 for North America; Berndt and
Berndt75 for aboriginal Australia; Befu76 and Shih77 for traditional societies in Cen-
tral Japan and southwestern China; as well as Hrdy65 for additional examples from
contemporary mother-centered families in rural and urban Africa and the Americas,
as well as the Caribbean). Wherever power relations between the sexes permit it—
which among humans is more likely to be the case among matrilocal women, who
tend to have greater reproductive autonomy—and wherever ecological or economic

 cPolyandrous motherhood is a relatively new term used by anthropologists62 to cope with dis-
crepancies between formal marriage labels and the actual lives of women rearing children
fathered by different men, or children whose genetic paternity is unclear. A woman may be mar-
ried to a man other than the genetic “father” of a given child or find herself eliciting assistance
from several men—not necessarily her husband.
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FIGURE 2. Cross-cultural surveys indicate that some 67% of societies (World) exhibit
patrilocal residence patterns. This proportion dropped to 56%, however, when anthropolo-
gist Carol Ember91 included only foraging societies (Foragers) subsisting as our Pleistocene
ancestors did. The actual residence patterns of Paleolithic foragers are unknown.
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circumstances make polyandrous matings more beneficial than monandrous pairing,
we would expect mothers to hedge their bets by trading off certainty of paternity for
the advantages to be obtained from “several fathers.”

Take the Aché of eastern Paraguay.67 At any one time, the majority of marriages
are monogamous. Yet each of these unions at some point is likely to be polygynous
or polyandrous. For marriage among foragers is inherently unstable, especially when
unions are passing through a polygynous or polyandrous phase. The marriage dis-
solves from internal tensions due to male jealousy or to intolerance between co-
wives. Sixty percent (11 of 18) of Aché men spent some (typically brief) amount of
time in polyandrous marriages. Over their lives, most Aché women have children
with two or more men (see p. 229; see also Sangree63). Ultimately, in spite of the
obvious commonalities of interest between a husband and a wife and in spite of all
the efficiencies that trust and long-term pair bonds can offer, these unions are per-
petually at risk due to tensions between the preoccupations of fathers, whose top pri-
ority is often access to a new mate (hence quantity of offspring sired), compared to
the concerns of mothers whose top priority is more often the quality and the pros-
pects for those offspring they commit to (discussed further in Hrdy65).

This does not mean that fathers are unimportant. Far from it. The record on that
is all too clear: children without male protection and provisioning suffer terrible
costs from malnutrition, infanticide, and pedicide.67 This is not an “anti-family”
message. To my knowledge, monogamy, with its emphasis on shared interests be-
tween the sexes, has always provided the best antidote to the more toxic effects of
sexual selection. For a mother with the luxury of choosing her mate, under circum-
stances where both parents are likely to be committed to investing in the offspring,
monogamy may well be the woman’s optimal strategy. 

The point is not that males don’t matter, but rather that there was never much ev-
idence or a very strong theoretical basis for assuming that mothers in the Pleistocene
could count on fathers to give a higher priority to provisioning children they already
have rather than seeking additional mates any more than mothers today can count on
them to do so. Instead, what impresses behavioral ecologists like Kristen Hawkes,
James O’Connell, and Nicholas Blurton-Jones is how often men today (in the case
of their studies of hunters among African foragers) seem more interested in maxi-
mizing prestige (which translates into more sexual partners) than in actually provi-
sioning families. They emphasize the impracticality of foraging decisions,
particularly men’s obsession with large and prestigious prey like eland, even when
higher returns in terms of protein can be obtained by targeting more abundant, but
less prestige-enhancing small prey.68,78 It is telling, for example, that among people
like the Aché, hunters lose interest in their wives right after birth—at just the time
when a women most needs to be provisioned. In the pungent idiom of the Aché: men
don’t like being around new mothers because “their bodies smell (of milk)…”67

While men tend to find very pregnant and postpartum wives less sexually attractive,
women have increased libido in the first and second trimesters of pregnancy79 but
reduced libido in the months post partum (e.g., Barrett et al.80)—just when they pre-
sumably (especially in foraging societies) are most in need of provisioning. In other
words, nothing about this pattern conforms to predictions generated by the model
that either women’s sexuality (willingness to engage in sex) or their sexual attrac-
tiveness evolved to insure male provisioning after birth. 
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If paternal provisioning were absolutely essential for survival of offspring, fa-
thers themselves should have been selected long ago to find babies and new mothers
irresistibly attractive. But there is little evidence that they do. Rather, it is just when
mothers need protection and provisioning most that men seem sexually least inter-
ested in wives and most likely to seek new sexual partners. The unreliability of some
(many?) fathersd would be a compelling reason for women who anticipate unpredict-
able provisioning to hedge their bets by lining up support from an array of allomoth-
ers (individuals other than the mother who help care for her offspring). Such
allomothers might include her own kin as well as “possible” fathers and their kin.

Is there, then, never any reason—apart from capture, cloistering, clitoridecto-
mies, constant surveillance, or monopolization of the resources women need to re-
produce—for a woman to freely choose to remain with one man and be faithful to
him? Of course there is: when spouses are compatibly matched, when the man is
committed to staying, and especially when shared stakes in offspring or other en-
deavors are high enough. This is one reason why rates of DNA-detected misattribut-
ed paternity are inversely correlated with socioeconomic status.81,82 

There are also,internalized reasons for women—even those without these incen-
tives—to behave modestly. In many societies, a girl is taught that her status and that
of her children depends on her “reputation” (one reason, other than claustration, why
rates of misattributed paternity would be so low in populations such as orthodox
Jews).83 So too do women behave modestly when they are convinced from an early
age that demons, damnation, or other punishments await those who transgress nor-
mative sex roles.65 But otherwise (especially in societies that are matrilocal, bilocal,
or neolocal, but even occasionally in those that are patrilineal), informal polyandry
is more common.

At this point, some readers may be wondering about the bottom line: can polyan-
drous matings and confusion of paternity ever increase a woman’s reproductive suc-
cess? To date, the best-documented cases derive from lowland South America. In
this part of the world there is a commonly accepted belief that fetuses are “built up”
in a woman by multiple applications of semen from several different men (a biolog-
ical fiction known to anthropologists as partible paternity).73 A belief in partible pa-
ternity characterizes societies ranging over a vast area from central and eastern
Brazil (the Mehinacu, the Kaingang, the Araweté, and the Curripaco) northeastward
to the Bari and Yanomana of Venezuela, east to the Matis of Peru, all the way south
to the Aché of Paraguay. A belief in partible paternity encompasses people belong-
ing to at least six different language groups, tribes separated by thousands of miles,
who presumably diverged from one another long ago. Such a belief, where it exists,
reduces potential costs to mothers from polyandrous mating.73 

Among the matrilocal hunter-gatherer-horticulturist Canela, virtually every child
has several co-fathers. Indeed, the Canela are unusual for casting the web of possible
paternity across more than a dozen different candidates since women engage in pub-
licly sanctioned unions with many men, often having sexual intercourse with them
as part of a designated ceremony.64 Virtually every Canela child born has more than
one possible father. Elsewhere in this “partible paternity zone,” children are more

dThis paper focuses on maternal rather than paternal perspectives; I do not discuss variation in
parenting behavior by men.
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likely to have only a couple of possible “fathers” or else only one. In these cases, it
is possible for researchers to compare the survival chances of children who have at-
tributed to them different numbers of possible fathers. 

Behavioral ecologists Kim Hill and Magdalena Hurtado67 (p. 444) report that
63% of Aché children from their demographically reconstructed (pre-contact) forest
sample had one or more secondary fathers. Children with one primary and one sec-
ondary father had the highest survival rates, while those with only one, or with more
than two (i.e., too many possible fathers), survived less well. Among the Bari, 80%
of children (156 out of 194) with paternity ascribed to several “fathers” survived to
age fifteen, compared to only 64% (404 out of 628 of children) with only one father
a difference significant at the 0.001 level.84 Beckerman et al.73 attribute this greater
survival to the gifts of food co-fathers provide. 

Having several presumptive fathers is likely to be especially advantageous where
one man may not be able to reliably provision a family, or where fathers are critical
for offspring-survival but are also likely to die. (Throughout this area fatherless chil-
dren are less likely to survive). Other demographic contingencies—such as a short-
age of wives—can also increase pressure for polyandrous unions. Consider for
example a case reported among the Yanomana, a people famous for the polygynous
marriages of powerful males who accumulate many wives. Napoleon Chagnon’s re-
search provides sociobiologists their “chestnut” case for a traditional society in
which a man’s dominance status correlates with his reproductive success. What is of-
ten overlooked, however, is that (as with the Aché) a comprehensive view of Ya-
nomana family systems must also include not only a wife’s extra-pair matings, but
also occasional polyandrous phases in the family dynamic. During the years just af-
ter the anthropologist John Peters contacted the Shirishana Yanomana, a period char-
acterized by a shortage of women, there were nine polyandrous marriages and five
monogamous ones.59,85 (Although all the relevant parties lived together, these poly-
androus marriages were informal and transient, so that the distinction between poly-
androus marriage and polyandrous mating is not clear-cut.) All marriages begin
monogamously. Thereafter, an extra wife will be added if such a woman is available
and the husband prevails. But if wives are in short supply, it may be that an extra hus-
band (who presumably has no better option than to marry polyandrously) is added.
Furthermore it must be noted that if the first husband has a good chance of being the
father of offspring sired and the additional father enhances the probability of their
survival, or if the first husband benefits from the alliance with another man, paternal
as well as maternal interests may be served by this arrangement. No doubt the belief
in partible paternity facilitates such polyandrous unions. Nevertheless, monogamy
among these people, was the most stable marital form, an uneasy compromise be-
tween maternal and paternal interests. 

Everywhere, polyandrous unions and communal sharing of wives are fragile ar-
rangements, especially after contact with outside groups. Among the Canela, there
were both internal and external pressures that discouraged their persistence (e.g.,
disapproval by outside government agents and domestic changes within families as
Canela men obtained jobs in the wage economy).64 It is unusual in any traditional
society for publicly sanctioned informal polyandry to survive contact with economic
systems that produce competition for defensible resources. Even among people who
persist in believing that paternity is partible among a wife’s different sexual part-
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ners, patrilineal ownership of the means of production (probably a relatively recent
innovation in the Amazonian partible paternity zone) can lead to a new puritanism.
As ethnographer Paul Valentine describes for the Curripaco, these people continue
to believe that infants are composites built up by multiple inseminators. Yet patrilin-
eal ownership of productive land along the river has since developed among these
people, making husbands increasingly intolerant of infidelity by wives—which per-
sists, but in secret. At the root of this change, I suspect, is newly valuable property
and the patrilineal transmission of this property. A desire to avoid confusion or con-
flict over patrilineal resources provides one reason why, if a Curripaco man dies, his
widow is supposed to remain chaste or else marry a kinsman from the husband’s
patrilineage.86

Across cultures, polyandrous matings range from the extremes of publicly sanc-
tioned ritual couplings among the Canela, or the wife-sharing of clan-based groups
like the Masai, to the furtive unions that characterize all but the most coercively pa-
triarchal societies. Through time and across space a broad range of female predispo-
sitions can be documented in ethnographic, historical, and even pre-historic
accounts that linger on as folklore about the Maenads and their ilk. Species differ-
ences notwithstanding, across primates and across populations, the main factors de-
termining how monandrous primate females are have less to do with the fact that
they are the ovum-producing sex, than with their ecological and historical circum-
stances. Key variables include how much autonomy the female’s local alliances per-
mit her, and how successful males in her population are (and have traditionally or
historically been) in excluding rivals and controlling female movements. A reliable
generalization across primates, including humans, is that females who remain
among their kin in female philopatric (or “matrilocal”) arrangements have greater
autonomy than those who live patrilocally.87,88

Until recently, I, like most sociobiologists, assumed that the female philopatry
typical of social mammals, including most species of Old World monkeys, had been
replaced by male philopatry among apes, and that this patrilocal way of life was
“species-typical” and “universal” among both chimps and humans.89 (p. 125) Many
of those applying evolutionary perspectives to human behavior still take it for grant-
ed that in almost all traditional societies “sons stay near their families and daughters
move away… .”5 (p. 477) It is a conclusion that initially rested on two points: the im-
portance of closely bonded male relatives in chimps90 and the finding that 70% of
cultures in the ethnographic record are patrilocal.91 Since 80% of patrilocal societies
are polygynous, the presumption about male patrilocal residence seemed consistent
with presumptions about uni-male polygynous family systems, and led to the con-
viction that early human mating systems could safely be assumed to be patrilocal and
polygynous. Today, however, these assumptions are far from secure. 

As evidence on chimp demography and genetics accumulates from long-term field
studies, the residence patterns of chimps and other apes are looking a lot more com-
plicated than previously assumed. If they can, female chimpanzees who find them-
selves on secure, food-rich territories stay near their mothers. Of 14 Gombe Stream
females whose lives have been monitored since birth, six have remained, five trans-
ferred to new communities, and three have disappeared. Conversely, of 11 adult fe-
males present in 1995, five were natives, six were immigrants (see note 22 in Pusey
et al.92). Furthermore, at the Tai field site (but not at Gombe), average degrees of ge-
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netic relatedness among adult males are no higher than among females.24 Perhaps
more to the point for those interested in maternal strategies, philopatric females (who
also tend to be socially dominant) breed at an earlier age, produce offspring after
shorter intervals, and produce offspring with high survival rates. The all-time record
for female reproductive success among wild chimps (seven offspring) is held by Flo’s
daughter Fifi, who inherited her mother’s territory (see also Harcourt et al. 93 (p. 267)
for gorillas).45,92 The moral is clear: those who can, stay; those who can’t, migrate
away to breed.

When we turn to the human ethnographic record, patrilocal residence and polyg-
ynous marriages do indeed predominate. But this record post-dates massive popula-
tion shifts caused by rapidly expanding populations of post-Neolithic agriculturists
and herders. No doubt inter-group raiding for women pre-dated the Neolithic, but de-
fensible land and other material resources along with increasing rates of population
growth would have intensified the pressure on men to remain near kin, enhancing
patrilocal allegiance and the formation of fraternal interest groups.91 The need to de-
fend local resources makes sons the sex with greater resource-holding potential, and
in patrilocal situations, the sex with the most reliable allies. Male offspring are then
the obvious candidates to receive resources that are transmitted across generations,
eventually leading to patrilineal inheritance and the development of related patriar-
chal institutions.94

Well suited to inter-group raiding, patrilineal groups expanded into areas that 10-
and 20,000 years ago were occupied by hunter-gatherers living under variable con-
ditions, often at very low densities. If we confine our surveys to hunter-gatherers still
living more nearly as Pleistocene foragers did (for example, excluding those who de-
pend on horses to hunt) 56% as opposed to 71% of societies are patrilocal (see Figure
2 in Ember).95 The rest are matrilocal or, more commonly, bilocal. Wherever forag-
ers live at low densities, or in unpredictable environments (e.g., with variable rain-
fall), kin ties are utilized to migrate away from adversity and to gravitate towards
ecological, social, and reproductive opportunities. Both men and women should pre-
fer locales with available resources. Mothers, however, might prefer groups offering
allomaternal assistance in childrearing, while fathers might have quite different pri-
orities (e.g., availability of fertile women). 

I do not doubt that some early hominids lived patrilocally, relied on male-biased
inheritance of status and hunting grounds, and developed many of the essential in-
gredients of patriarchal mindsets. But more and more I am impressed by how flexi-
ble and opportunistic many primates, including human foragers, are. What strikes
me is how unwise it was to project a breeding system derived from one type of
patrilocal and patrilineal human society onto bipedal (and hence “hominid”) ances-
tors subsisting primarily on seeds and fruits 4 million years ago, or onto anatomical-
ly modern members of the genus Homo hunting and gathering and beginning to
move out of Africa 100,000 years ago, or beginning to people the Pacific land masses
and the New World 50- to 20,000 years ago. I can not think of any reason why the
mating systems and preferences of these people would be less variable and less flex-
ible than those of foragers today, or less variable than other “weedy” or highly adapt-
able primates like baboons, langur monkeys, or chimpanzees (formerly far more
widely spread across Africa than they are today). If anything, greater control over
their environment should have made humans more variable.
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AS POWERFUL AS EVOLUTIONARY THEORY IS,
WHY DO WE STILL NEED HISTORY?

Why does history matter for reconstructing the mating preferences of our ances-
tors? There are several reasons. Across primates, whether a female lives matrilocally
or migrates out to breed has important implications for her freedom of movement
and reproductive autonomy.87,96 In matrilocal societies with bilateral inheritance
like the Canela have, the mother’s brother figures more importantly in the lives of
young people than does their genetic father. Property passes through the mother to
her brother’s sons, rather than from a father to his own son. Although it has become
virtually dogma among those applying evolutionary theory to human behavior that
matrilineal arrangements developed as cultural adaptations to protect lineages from
the consequences of female infidelity, I now think it likely that we had the sequence
backwards. Uncertain paternity, we all assumed, promoted the development of
matrilineal inheritance in the 15% or so of human societies in the world today where
that system still prevails (see Hartung74 for classic treatment; see also p. 272 in Daly
and Wilson2and p. 432 in Pinker5). But matrilocal residence is a necessary precon-
dition for the development of matrilineal systems,97 and if (as I am now convinced)
women in matrilocal societies have the most social leverage and reproductive auton-
omy, the opposite scenario seems just as plausible: women would be most likely to
mate polyandrously with several men where support from matrilineal kin (including
help provisioning young) provided them the social leverage to do so. Since I assume
such patterns were more common prior to the Neolithic than afterwards (meaning
prior to the introduction of herding, agriculture, settled living, higher population
densities, and the greater emphasis on defendable property that these entail), history
is essential to this interpretation. 

In a species as opportunistic as human primates are, with outcomes so often de-
pendent on which individuals happen to have the most leverage at the moment, his-
tory is enormously relevant for explaining phenomena like female mate preferences.
Consider the case of women’s preferences for “wealthy” providers, by now widely
documented. It is often claimed that such preferences reflect innate female procliv-
ities and supposedly evolved in their current form during humanity’s “Environment
of Evolutionary Adaptedness.”98 But are these preferences really innate? Or do they
reflect women’s adjusting to their circumstances? If the former, we have to explain
why females evolved a preference for “wealthy” men (i.e., men with more resources
than other men), a status that men in African foraging societies (like the !Kung San
or the Hadza) scrupulously avoid. Furthermore, in sedentary, nonforaging societies,
where wealth may indeed be a factor in women’s choice of husband, wealth tends to
be accumulated over time and thus concentrated in the hands of older men. How then
to explain an evolved preference in women for older men who, even if still potent,
might deliver along with their sperm an added load of genetic mutations?99 Simplis-
tic assertions about females preferring wealthy or dominant males to the contrary,
we know a great deal more about how males compete with one another for access to
mates than we know about the underlying criteria for female mate preferences, es-
pecially in situations where female choices are not constrained by male monopoli-
zation of resources. If, on the other hand, preferences for wealthy men are viewed as
opportunistic (and quite possibly recent) adjustment to circumstances (discussed as
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the “patriarchal constraints” hypothesis in Hrdy46), we acknowledge that under
some ecological, demographic, and historical circumstances women prefer men with
access to the most resources without claiming to have demonstrated the existence of
innate universal preferences. For, if preferences for men with resources is a response
to patriarchal social structures (meaning patrilocality, patrilineal inheritance and in-
stitutions, and belief systems biased in favor of male reproductive interests and con-
trol of resources), and if patriarchal social organizations are only one possible type
of human social arrangement, it does not follow that those same preferences will be
found in societies where historically women’s choices have been less constrained. 

Supposedly evolutionary psychologists have already taken my challenge into
account:

An obvious retort is that women value wealthy and powerful men because it is the men
who have the wealth and power. In a sexist society women have to marry up to get
them. That alternative has been tested and refuted. Women with large salaries, post-
graduate degrees, prestigious professions, and high self-esteem place a greater value
on wealth and status in a husband than other women do. So do the leaders of feminist
organizations. Poor men place no higher value on wealth or earning power in a wife
than other men do. Among the Bakweri in Cameroon, the women are wealthier and
more powerful than the men, and they still insist on men with money. (Pinker,5 p. 482)

In other words, Pinker claims that data from the Bakweri provide the test case
demonstrating an innate preference of women for men with property, as opposed to
good genes, good sense, dependable character, or some other trait. So what is known
about the Bakweri? Few cases would serve better to make my point that we can not
claim to understand women’s mate choices without taking into account the con-
text—economic and historical—in which female mate preferences were expressed.
For the Bakweri, as was also true in much of the U.S. until the 1870s and in England
even later, are characterized by patrilineal inheritance of property. A woman’s status
and that of her children were largely determined by the status of the man she married.
As late as the 1960s when this report on Bakweri land tenure was published: 

[a Bakweri] woman could not inherit land, nor could land used by her be inherited by
anyone other than a male member of her husband’s lineage…100 (p. 319)

Bakweri women had the right to work the land, and may in fact do most of the
work, but ownership depended on her husband’s holdings. Even though a woman
was able to earn in her own right, she might well perceive that she and her children
had a stake in her husband’s holdings. So far, the only thing the Bakweri case dem-
onstrates is that there is a longstanding legal tradition in place that improves the odds
that women continue to choose males on the basis of wealth.

From the perspective of men able to hold onto property, patrilineal inheritance
has obvious reproductive advantages. It may even serve maternal interests if bands
of related men protect her and her children from marauding males from other groups.
But it is a way of life built around the assumption that the optimal number of “fa-
thers” for any infant born to his mate will always be the same, just one—him. For
women, however, not only the identity of the father, but the optimal number of “fa-
thers” depends on circumstances. Whenever extensive and exclusive paternal invest-
ment is essential to produce quality offspring of enviable status, or where harsh
penalties attend adultery, the mother’s optimal number of fathers is likely to be the
same as his, but otherwise, not necessarily.
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The question then becomes: at what points in human evolution and history did
patrilineal interests start to prevail? Are the consequences now inscribed in the ge-
nome of our (by bonobo standards) relatively chaste and extremely modest species?
Or did evolution produce females more sensitive in this respect so that they could
adapt quickly to local circumstances and customs that have long varied, and still do
vary? This is one of the areas of mate preferences that we know least about, all too
often overlooked in our eagerness to document essential male-female differences or
to demonstrate just how “natural” patriarchal arrangements are. Yet just as social sci-
entists can not hope to understand human affairs without taking into account evolu-
tion, I am convinced that evolutionists cannot do so without taking into account
history.
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