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The behavior of females and the be- 
havior of platyrrhines are among the 
most fashionable topics in contempo- 
rary primatology, and justifiably so. 
Two recent books epitomize the inter- 
est in these subjects. Meredith Small’s 
lively review summarizes the available 
data on the sexual behavior of female 
primates including humans and ar- 
gues that females are not as “choosy” 
as predicted by traditional sexual se- 
lection theory.’ Karen Strier’s semi- 
popular account of a decade of 
research on the behavioral ecology of 
the muriqui, Brachyteles arachnoides, 
portrays a species that confounds the 
expectations of the influential “fe- 
male-bonded” model of the relation- 
ship between primate diet and social 
organization.2 Strier’s study of a spe- 
cies that is a specific case of Small’s 
general thesis links these two books. 
Female muriquis copulate with multi- 
ple males, sometimes in quick succes- 
sion. 

Strier set out to test Wrangham’s 
model* of the adaptive significance of 
primate social groups characterized 
by female philopatry (lifelong resi- 
dence in the natal group) as well as by 
elaborate, differentiated female-fe- 
male cooperative and competitive re- 
lationships. These social groups, 
found most often among cercopithe- 
coids, were hypothesized to function 
cooperatively primarily to defend 
food resources against other groups. 
They were predicted to exist within 
species that, when possible, exploit 
concentrated, high-quality food 
patches (usually fruiting trees) but, 
when necessary, are able to fall back, 
sometimes seasonally, on more evenly 
distributed, low-quality food (vegeta- 
tive plant parts). This spatio-temporal 

distribution allows females to stay to- 
gether during lean periods and pro- 
vides them with resources that repay 
the costs of cooperative defense in 
times of plenty. In contrast, within 
species such as chimpanzees and spi- 
der monkeys, which rely on ripe fruit, 
semi-solitary females disperse, 
whereas philopatric males cooperate 
to defend their access to females 
against rival groups of males. In spe- 
cies such as mountain gorillas, which 
subsist on low-quality food, female 
gregariousness has functions other 
than resource defense (e.g., mainte- 
nance of proximity to an adult male 
that can protect against infanticide). 
These females may transfer between 
groups. Moreover, female-female so- 
cial bonds are weak. 

Before presenting her data and con- 
clusions, Strier offers an engaging per- 
sonal account of the challenges and 
triumphs of setting up a primate field 
site. Ten years of study have estab- 
lished muriquis as one of a growing set 
of departures from the female-bonded 
model.3 When it is available, they feed 
on fruit, preferably in large concentra- 
tions, and when fruit is scarce, they eat 
leaves. But males are philopatric, 
whereas almost all females transfer. 
Adults of both sexes participate in ag- 
gressive intergroup vocal displays. 
Strier argues that: female transfer is 
primitive for the anthropoids;4 sexual 
monomorphism in Brachyteles has se- 
lected for kin-based cooperative male 
defense of “independent females who 
cannot be bullied (p. 89) and for male 
deference to females in feeding and 
mating contexts; female transfer is an 
inbreeding avoidance mechanism; 
and large body size ( 15 kg) and conse- 
quent high risks of arboreal fighting 
have selected for the phenomenally 
low muriqui intragroup aggression 
rate. No dominance hierarchies are 
discernible. Sperm competition has 
replaced intermale aggression within 
social groups. Brachyteles fits nicely 
into the well-established cross-species 
correlation between breeding system 
and relative testes size: that is, when 
females commonly copulate with mul- 
tiple males during a single estrous pe- 
riod, testes are larger than in 
single-male (monogamous or harem) 

breeding systems? 
Recent modeling and supporting 

comparative data indicate that food 
abundance and distribution may sepa- 
rately and respectively affect inter- 
and intragroup female-female compe- 
tition.6 Whenever food availability 
limits female reproduction, groups 
will aggressively compete and group 
size will be positively correlated with 
home-range size. Certainly the first of 
these conditions characterizes 
Brachyteles;’ the second tentatively 
does so. Clumped, as opposed to dis- 
persed, food resources will generate 
intragroup feeding competition, re- 
flected in strong female dominance hi- 
erarchies and a positive correlation 
between group size and day-range 
length. Muriquis definitely lack the 
former, but may have the latter7 Thus, 
more data on several social groups are 
needed to  determine whether 
Brachyteles fits this model. In any case, 
the rare combination of female trans- 
fer and female participation in inter- 
group aggression is striking from the 
standpoint of all existing models of 
primate social organization.* 

Only about 500 muriquis remain in 
the wild, and these are scattered 
among a dozen forest fragments. 
Strier devotes a chapter to the conser- 
vation controversies, such as the costs 
versus the benefits of translocation, 
that straddle the boundary between 
science and politics. Field primatolo- 
gists can no longer evade the practical 
and ethical demand to serve as advo- 
cates for, not just observers of, their 
study animals. The history of the cam- 
paign to protect the muriqui illus- 
trates how difficult and how 
rewarding this work can be. 

Besides challenging the female- 
bonded model, the muriqui also de- 
’parts from traditional views of gender 
differences in mating strategies, and 
therefore forms one thread in the col- 
orful tapestry that Small weaves. In 
breezy, nontechnical language, she ad- 
dresses a series of historical and con- 
temporary controversies. These range 
from the importance of female mate 
choice as seen by the originators of the 
theory of natural selection (Darwin 
thought it had little impact on evolu- 
tion, Wallace thought it had none) to 
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The rnuriqui, 6ruchyteles urachnoides, from southeastern Brazil. Drawing by Stephen Nash 

the adaptive significance of female or- 
gasm. Here I shall focus on three is- 
sues: the utility of “female mate 
choice” as an organizing concept for 
understanding female primate behav- 
ior; explanations for apparently non- 
selective mating by females; and our 
current understandmg of human fe- 
male strategies. 

Mate choice can be defined as be- 
havior by members of one sex that al- 
ters the probability of mating with 
particular members of the opposite 
sex.9 Gender differences in minimal 
parental investment lead us to expect 
females to exercise greater mate selec- 
tivity than males do.’ A large body of 
data from many animal taxa supports 

this generalization.’O Theorists agree 
that in species in which males provide 
parental care or other material bene- 
fits, male ability and willingness to 
make these investments will affect fe- 
male mate choice. But 20 years of de- 
bate have failed to determine whether, 
in species lacking male parental in- 
vestment,” choice for traits indicating 
possession of genes that boost off- 
spring viability is more or less com- 
mon than choice for arbitrary 
(nonadaptive) ornaments that have 
co-evolved, along with female prefer- 
ence for them, through runaway 
(Fishenadz) selection - i.e., female 
mate choice for traits that will increase 
their sons’ attractiveness to females. 

In Small’s view, the blinders pro- 
duced by this theoretical edifice cause 
primatologists to confuse female mate 
choice with generalized female sexual 
assertiveness. Females of some spe- 
cies appear to seek copulations per se 
rather than with particular males. 
However, we must distinguish be- 
tween female motivation and the ef- 
fects on differential male mating 
success of female behavior, or proxi- 
mate from ultimate levels of explana- 
tion. Small does not do this 
consistently. Regarding proximate ex- 
planation, I suspect that, among pri- 
mates living in multi-male social 
groups, evolved species-specific rules 
governing female mating behavior 
embody elements of both choice and 
“promiscuity”-e.g., “copulate with 
all males, besides your matrilineal 
relatives, that rank above threshold 
level n in attribute a”.13 Moreover, 
these rules of decision incorporate en- 
vironmental input, permitting adap- 
tive flexibility. Thus, females’ criteria 
for mate choice will vary within spe- 
cies depending on group charac- 
teristics such as demographic 
conditions and even individual char- 
acteristics such as female age and 
dominance rank. 

This theoretical framework, though 
somewhat unwieldy, is more produc- 
tive than arguments about the general 
nature (“choosy” or “promiscuous”) of 
female primates. For instance, despite 
Small’s unsubstantiated dsmissal of 
this finding, when male troop mem- 
bership is stable female savanna ba- 
boons favor as mates males that have 
invested in them and their offspring in 
the past.14 But when male troop mem- 
bership is unstable, females choose 
new immigrants that are likely to re- 
main in the group long enough to care 
for the infants they probably have fa- 
thered.15 Small keenly points out ideo- 
logical undertones in portrayals of 
choosy females, but we should not 
throw out the baby (female mate 
choice) with the bathwater (the vestig- 
ial Victorian belief in passive females). 

What about those cases-muriquis 
for example, and Barbary macaques- 
in which females, aided by males’ tol- 
erance of one another’s mating activ- 
ity, really do appear undis- 
criminating? Small rejects the 
nonadaptive hypothesis that selection 
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for male promiscuity has unavoidably 
produced, to a lesser degree, female 
promiscuity,16 as well as various versions 
of the paternity confusion hypothesis 
(e.g., infanticide preventionl7) in favor 
of two other hypotheses: 

The sperm scarcity hypothesis, that 
females seek sperm from multiple 
males to ensure conception, was first 
published in 1988l8 but has not yet 
been seriously tested. Small argues 
that demonstrated negative correla- 
tions between the ratio of adult fe- 
males to males and birth rate show the 
limiting effects of sperm supply on fe- 
male reproductive success. But these 
findings in baboonslg are subject to al- 
ternative interpretations, such as fe- 
male-female reproductive suppres- 
sion.20 Similar findings in harem-liv- 
ing hanuman langurs are irrelevant to 
female promiscuity in multi-male 
group-living species.21 The relation- 
ship between fertility and adult sex ra- 
tio should and could be explored in the 
several colonies of semi-free-ranging 
Barbary macaques. Experiments with 
captive nonhuman primates could de- 
termine whether conception is more 
likely when fertile females are allowed 
sequential access to multiple males 
than when they are inseminated by a 
single male. Apromising alternative to 
the sperm scarcity hypothesis is that 
females actively promote sperm com- 
petiti0n.~~-~3 Consider a species in 
which females, for whatever reason, 
occasionally mate with multiple 
males. For example, females in syn- 
chronously breeding species may ac- 
cept less preferred partners while 
waiting for more highly preferred 
partners to become available. Selec- 
tion on males will then favor produc- 
tion of more and better sperm. This, in 
turn, will exert Fisherian selection on 
females to seek fertilization by males 
that produce high quality ejac~lates.2~ 
Females can accomplish this by com- 
monly mating with multiple males 
and maintaining physical and chemi- 
cal features in their reproductive 
tracts24 that are sufficiently hostile to 
“test” sperm, yet not so hostile as to 
reduce fecundity. These traits and be- 
haviors will create even more sperm 
competition, in runaway fashion. The 
prevalence of female anti-sperm re- 
sponses casts doubt on the generality 
of the sperm scarcity hypothesis. If 

conception were as problematic as 
Small proposes, selection would make 
the female reproductive tract friend- 
lier to sperm, rather than producing 
the risky behaviors necessaq, in most 
species, to copulate with multiple 
males. Unlike the sperm scarcity hy- 
pothesis, the sperm competition hy- 
pothesis predicts postcopulatory 
female mate choice - a topic that 
Small briefly reviews, but neglects to 
integrate into her interpretations. I ex- 
pect that the general issue of post- 
copulatory female mate choice in 
primates will receive considerable at- 
tention in the next few years. Such 
choices can be as simple as selective 
physical removal of mating plugs by 
females (as happens in muriquis) or as 
complex as selective immune re- 
sponses to sperm. 

The second hypothesis favored by 
Small is that females that conceive 
each offspring with a different male 
will have higher long-term reproduc- 
tive success. This hypothesis is sup- 
ported by data showing that female 
Japanese25 (and possibly rhesus26) ma- 
caques develop sexual aversion to 
males that have been in their social 
group for more than two years. Data 
on the proposed fitness benefits will 
be extremely difficult to obtain. The 
theoretical basis for this hypothesis is 
underdeveloped. Models have shown 
that conditions such as sibling compe- 
tition in unpredictable environments 
favor varied paternity. However, it has 
not been demonstrated that those con- 
ditions are important in primates.22 
Indeed, other data support the oppo- 
site hypothesis, that females will seek 
the same male or closely related males 
to father their offspring, which wdl 
then be closelyrelated and likely to co- 
operate in intergroup competi t i~n.~~ 

How can the study of nonhuman 
primate females provide insights into 
the evolution of human female behav- 
ior? In her final chapter, Small uses 
various explanatory bameworks. One 
of these is phylogenetic inertia: “Be- 
cause we share with nonhuman pri- 
mate females many of our broad 
patterns of behavior, we may also 
share our sexual nature” (p. 187). She 
also discusses clashes between “natu- 
ral” and “cultural” influences on be- 
havior: “No matter what our culture 
tells us ... the basic core remains the 

same” (p. 217). In some contexts she 
takes an adaptationist perspective: “It 
may be that a woman is executing an 
evolutionary strategy when she com- 
mits adultery” (p. 217). Because of the 
absence of an explicit rationale for de- 
ciding when to use each type of expla- 
nation, this chapter is somewhat 
unfocused. Small devotes consider- 
able space to demolishing the argu- 
ment, seldom heard in recent years, 
that humans are “naturally prepro- 
grammed monogamous beings.” As an 
alternative, she implies that humans 
are “naturally” promiscuous, but that 
marriage is imposed on us by “soci- 
ety.” Disappointingly, Small does not 
attempt to describe the game-theoreti- 
cal models than can generate hypothe- 
ses about the evolution of mixed 
reproductive strategies in both 
sexes.28 In some passages, she equates 
society as a causal agent with male 
sexual coercion of women.29 Small 
rightly points out that the threat of 
male aggression constrains female 
sexual behavior and, even in our own 
society, limits our ability to collect ac- 
curate information about female pref- 
erences. A long history of hominid 
male sexual coercion is suggested by 
its high cross-cultural frequency, its 
taxonomically widespread occurrence 
in nonhuman primates30 and, most 
convincingly, the theoretically derived 
prediction that parentally investing 
males (the norm in Homo sapiens) will 
take drastic measures to increase pa- 
ternity ~onfidence.~~ Because social, 
material, and genetic benefits can 
sometimes accrue to females via ex- 
tra-pair copulations, selection prob- 
ably has favored hominid females’ 
ability to circumvent coercion by es- 
tablished mates. To the potpourri of 
scenario-building elements, I add the 
speculation that selective pressure on 
both females and males to arrange 
clandestine copulations along with 
counter-pressure to detect them and 
communicate about them, were pow- 
erful forms of selection for “social in- 
telligence,” widely held to be 
responsible for hominid brain expan- 
sion.32 

Female mate choice and related is- 
sues will command increasing atten- 
tion from primatologists and human 
behavioral ecologists. Several promis- 
ing research techniques are available. 
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DNA fingerprinting,33 among other 
advances, will permit indirect meas- 
urement of sperm competition and 
postcopulatory female mate choice 
through the examination of discrep- 
ancies between paternity and male 
copulatory frequency during peak fe- 
male fertility. 

Investigation of morphological, and 
especially facial symmetry as a mate 
choice criterion may be useful. Al- 
though most primates lack the elabo- 
rate ornaments that, in other taxa, 
may signal “good genes,” symmetry 
may be honest advertising of superior 
resistance to developmental ~tress .3~ 
Other approaches include experimen- 
tal manipulation of partner choice op- 
tions and contexts in captive 
nonhuman primates,35 phylogenetic 
analysis of the evolution of primate 
mating systems,36 and both inter- and 
intracultural comparisons of the costs 
and benefits of different mating 
strategies in humans.27 

In different but complimentary 
ways, these books sample the evolving 
primatological “meme pool.’’ Fernale 
Choices, with its accessible literature 
reviews, provocative arguments, and 
entertaining style, is a worthwhile 
purchase at $26.95. Faces in the Forest, 
a highly readable account of a behav- 
iorally atypical primate barely res- 
cued from extinction, is essential 
reading for anyone interested in pri- 
mate socioecology or conservation. 
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