Kinship and Behavior
in Primates

EDITED BY
Bernard Chapais
Carol M. Berman

OXTFORD

UNIVERSITY PRESS

2004



442 THE EVOLUTIONARY ORIGINS OF HUMAN KINSHIP

Murdock, G. P. 1962. Ethnographic atlas. Ethnology, 1, 113-134.

Murdock, G. P 1967. Ethnographic Atlas. Pittsburgh: University of Pittsburgh Press.

Murdock, G. P. 1981. Atlas of World Cultures. Pittsburgh; University of Pittsburgh Press.

Myers, F. 1986. Pintubi Country, Pintupi Self. Washington, DC: Smithsonian Institution.

O’Connell, J. F., Hawkes, K., & Blurton Jones, N. G. 1999. Grandmothering and the evolu-
tion of Homo erectus. J. Hum. Evol., 36, 461-485.

Palombit, R. A. 1994. Dynamic pair bonds in hylobatids: implications regarding monoga-
mous social systems. Behaviour, 128, 65-10].

Pusey, A. & Packer, C. 1997. The ecology of relationships. In: Behavioural Ecology: An
Evolutionary Approach (Ed. by J. R. Krebs & N. B. Davies), pp. 254-283. Oxford:
Blackwell Science. -

Pusey, A., Williams, J., & Goodall, J. 1997. The influence of dominance rank on the repro-
ductive success of female chimpanzees. Science, 277, 828—83].

Radcliffe-Brown, A. R. 1930. The social organization of Australian tribes. Oceania, 1, 34—
63, 322-341, 426-456.

Ray, V. F. 1933. The Sanpoil and Nespelem: Salishan peoples of north eastern Washington.
Univ. Washington Pub. Anthropol., 5, 1-237.

Riddell, F. A. 1978. Maidu and Konkow. In: Handbook of North American Indians, Vol. 8,
(Ed. by W. C. Sturtevant), pp. 370-386. Washington, DC: Smithsonian Institution.

Rodseth, L., Wrangham, R., Harrington, A., & Smuts, B. 1991. The human community as
a primate society. Curr. Anthropol., 32, 221-254.

Schebesta, P. 1929. Among the Forest Dwarfs of Malay. London: Hutchinson and Co.

Schrire, C. 1984. Wild surmises on savage thoughts. In: Past and Present in Hunter Gath-
erer Studies (Ed. by C. Schrire), pp. 1-21. New York: Academic Press.

Service, E. A. 1962. Primitive Social Organization: An Evolutionary Perspective. New
York: Random House.

Smith, E. A. & Winterhalder, B. 1992. Natural selection and decision-making: some funda-
mental principles. In: Evolutionary Ecology and Human Behavior (Ed. by E. A. Smith
& B. Winterhalder), pp. 25-60. New York: Aldine de Gruyter.

Steward, J. H. 1936. The economic and social basis of primitive bands. Tn: Essays in Anthropol-
ogy (Ed. by R. H. Lowie), pp. 321-347. Berkeley, CA: University of Califorunia Press.

Steward, J. H. 1977. The foundations of Basin-Plateau Shoshoneun society. In: Evolution
and Ecology: Essays on Social Transformations (Ed. by I. C. Steward & R. F. Mur-
phy), pp. 366-406. Urbana, IL: University of Illinois Press.

Sugiyama, Y. 1999. Socioecological factors of male chimpanzee migration at Bossou,
Guinea. Primates, 40, 61-68.

~ Turnbull, C. M. 1961. The Forest People. New York: Simon and Schuster.

Turnbull, C. M. 1965. The Mbuti pygmies: an ethnographic survey. Anthropol. Pap. Am.
Mus. Nat. Hist., 50, 145-28]1.

Turney-High, H. H. 1941. Ethnography of the Kutenai. Am. Anthropol. Suppl., 43, 1-202.

van Schaik, C. P. 1999. The socioecology of fission-fusion sociality in orangutans. Primates,
40, 69--86.

Vigilant, L., Hofreiter, M., Siedel, H., & Boesch, C. 2001. Paternity and relatedness in wild
chimpanzee communities. Proc. Natl. Acad. Sci. USA, 98, 12890—12895.

Williams, B. J. 1974. A model of band society. Menr. Soc. Am. Archaeol., No. 29.

Wilmsen, E. N. & Denbow, J. R. 1990. Paradigmatic history of San-speaking peoples and
current attempts at revision. Curr. Anthropol., 31, 489-524. )

Wrangham, R. 1987. The significance of African apes for reconstructing human social evo-
lution. In: The Evolution of Human Behavior: Primate Models (Ed. by W. Kinzey), pp.
55-71. Albany, NY: SUNY Press.

19

Mating, Parenting, and the Evolution
of Human Pair Bonds

Kristen Hawkes

uman pair bonds are widely assumed to have arisen when ancestral females

H began to rely on subsistence support from mates (e.g., Lovejoy 1981; Lancas-

ter & Lancaster 1983, 1987). The most inlluential version of this argument is the “hunting
hypothesis.” Its elements have a long history in Western thought (Cartmill 1994). August
Westermarck in his 1891 book, The History of Human Marriage, provided a nineteenth-

century example:

When the human race passed beyond its frugivorous stage and spread over the earth
living chiefly on animal food, the assistance of an adult male became still more
necessary for the subsistence of the children. Everywhere the chase devolves on the
man, it being a rare exception among savage peoples for a woman to engage on it.
Under such conditions a family consisting of mother and young only would probably,
as a rule, have succumbed. (p. 39)

The hunting hypothesis was elaborated with especially wide influence by Sherwood
Washburn in the mid-twentieth century. Using what was then known of nonhuman primate
behavior, modern hunter-gatherers, and the paleoanthropological record, Washburn linked
tool use, bipedalism, brain expansion, nuclear families, and an array of other features that
distinguish modern humans from our closest living primate relatives to the “hunting adapta-
tion” (e.g., Washburn & Avis 1958, Washburn 1960, Washburmn & DeVore 1961, Wash-
burn & Lancaster 1968). Building on Raymond Dart’s arguments tying bipedality to hunting
with weapons (Dart 1953), Washburn proposed that hunting large animals favored bipedal-
ism, tool use, and bigger brains, which in turn created an obstetrical dilemma for mothers.
To be born at all, babies had to be born less well developed and so more dependent, longer,
on maternal care. Maternal duties kept women from hunting, so they required provisioning
by hunting mates. Pair bonds and a sexual division of labor arose as reliance on large-
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animal hunting made paternal provisioning essential. This need for biparental care was the
foundation of the evolution of human pair bonds and nuclear families.

Paradoxically, .the volume in which Washburn’s most widely cited essay ou this topic
appeared (Washburn & Lancaster 1968), Man the Hunter, also contained ethnographic re-
ports of hunting and gathering societies in which subsistence was much more dependent on
women’s work and on plant foods than meat. Ethnographers found that, although people
claimed that big-game hunting was of primary importance, systematic observation of actual
food consumption showed heavy reliance on plants—except at high latitudes where few plant
foods are available. Richard Lee’s (1968) chapter in that volume was especially important in
challenging many assumptions about hunter-gatherers that were widespread at the time. Lee
reported his observations of Kung-speaking Bushmen in southern Africa and also summarized
patterns from the ethnographic literature on foragers worldwide to show that aspects of the
'Kung case were broadly typical of modern foragers in temperate and tropical habitats.

Since the early 1960s, there have been. important additions to the descriptiv® record of
ethnology and primate socioecology. The paleoanthropological evidence now shows bipe-
dalism, brain expansion, and archaeological evidence for big-game hunting (o be separated
from each other by millions of years (Klein 1999). The theoretical perspective and modeling
tools used to investigate evolutionary questions have also changed dramatically. Neverthe-
less, the hunting hypothesis, much as it was articulated by Washburn before these changes
occurred, still continues to be favored (e.g., Tooby & DeVore 1987, Deacon 1997, Kaplan
et al. 2000, Horrobin 2001, Calvin 2002).

Here I review concepts, models, and data in three domains that have implications for the
hypothesis that human pair bonds evolved due to the dependence of mothers on subsistence
support from hunting husbands. I begin with the history of ideas about links between parent-
ing and sexual selection. Starting with Darwin’s theory, I consider George Williams® (1966)
elaboration, Robert Trivers’ (1972) definition of parental investment, and subsequent broad-
ening of that definition (Kleiman & Malcom 1981, Clutton Brock 1991). This broadening
may be useful for some questions, but it obscures distinctions between mating and parenting
effort that are central to the theory of sexual selection and were explicitly maintained by
Trivers (1972). The errors that arise fronr the broader definition confuse evolutionary expla-
nations for behavior, especially among primates—humans in particular.

The second domain of specia] relevance includes both theoretical and empirical work
since the mid-1970s distinguishing parenting from mating, primarily among nonhuman pri-
mates. As Darwin himself noted, the distinction between these things is not always straight-
forward. But it is fundamental to the theory of sexual selection. The recognition that females
may seek copulations to improve their parenting success (Hrdy 1979, 1981, 1999), and that
males may care for infants and juveniles to improve their mating success (Smuts 1983a, b,
1985, 1987), underlined the importance of distinguishing the form of behavior from its
adaptive function. These and other findings about the ways that reproductive strategies of
males and females can lead to relationships between them have implications for social pat-
terns in many species. Their implications for the evolution of human pair bonds are of
special interest here.

The third domain I consider is the behavioral record for our own species, with particular
emphasis on the ethnology and behavioral ecology of sexual divisions of labor among
hunter-gatherers. Washburn and many others assumed that the basis for human pair bonds
must be women’s dependence for subsistence on a provisioning mate. This implies a “sex
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contract” (Fisher 1981), in which women trade increased probability of paternity to a man in
exchange for his subsistence support (cf. Beckerman & Valentine 2002). However, recent
hunter-gatherer ethnography shows that family provisioning goals do not account for the work
men usually do. Women and children often get most of the meat they eat from the hunting of
men outside their own family, and the amount they get is generally unrelated to the hunting
success of their own husbands and fathers. More recent quantitative data on this topic actu-
ally echo and elaborate qualitative claims that have long been made about household eco-
nomics in foraging societies (Leacock 1972, Sahlins 1972, Marshall 1976, Kelly 1995).

This material undermines the basis for scenarios that make human pair bonds the conse-
quence of increased paternal effort. A different suite of hypotheses based explicitly on sex-
ual selection and dahgers posed by male mating competition have been advanced to explain
special relationships between males and females in nonhuman species. These hypotheses
apply to other primates that live in muitimale social groups, making them particularly well
suited on both phylogenetic and socioecological grounds to identify the evolutionary founda-
tion for pair bonds in humans.

Parenting and Sexual Selection

Darwin’s theory of sexual selection depends on a distinction between characteristics that
affect parenting success and those that affect success in competition for mates. Beginning -
with a review of Darwin’s argument, I summarize some of the subsequent developments
that both clarified implications and highlighted complications.

Darwin’s Reasons for Sexual Selection

Many differences between the sexes, Darwin argued, can be explained by “ordinary” natural
selection.

When the two sexes differ in structure in relation to different habits of life . . . they
have no doubt been modified through natural selection. . . . So again the primary sey.-
ual organs, and those for nourishing or protecting the young, come under this same
head: for those individuals which generated and nourished their offspring best, would
leave, ceteris paribus, the greatest number to inherit their superiority; whilst those
which generated or nourished their offspring badly, would leave but few to inherit
their weaker powers. ([1871] 1981: 256)

Other differences between the sexes, such as male armaments and ornaments, cannot be
explained by “ordinary” natural selection, because

the males have acquired their present structure, not {rom being better fitted to survive
in the struggle for existence, but from having gained an advantage over other males.
... That these characters are the result of sexual selection and not of ordinary selec-
tion is clear, as unarmed, unornamented, or unattractive males would succeed equally
well in the battle for life and in leaving numerous progeny, if better endowed males
were not present. (Darwin [1871] 1981: 257-258)

While Darwin noted that it was not always easy to tease apart the operation of sexual
selection from other forms of natural selection, the distinction between parenting on one
hand and competition for mates on the other was central to his theory. An important basis
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for this distinction was the evident asymmetry in the operation of sexual selection on males
and females. “On the whole,” Darwin observed, “there can be no doubt that with almost all
animals in which the sexes are separate, there is a constantly recurrent struggle between the
males for the possession of the females” ([1871] 1981 ii: 260). Because of this “it is the
males that fight together and sedulously display their charms before the females” (p. 272).
He recognized two components of sexual selection, male-male combat and female choice,
both of which shape the morphology, physiology, and behavior of males, so that “it is the
male which, with rare exceptions, has been chietly modified” (p. 272).

Recognizing this asymmetry, “we are naturally led to enquire why the male in so many
and such widely distinct classes has been rendered more eager than the female, so that he
searches for her and plays the more active part in courtship . . . why should the male almost
always be the seeker?” (Darwin {1871] 1981 ii: 273). Malte Andersson (1994) pointed out
that Darwin came close to the anisogamy explanation for stronger sexual selection on males.
But it was not until A. J. Bateman’s (1948) experiments on sex differences in repr?)ductive
success among Drosophila, and then George Williams® (1966) use of this example, that
the anisogamy explanation was widely appréciated Bateman’s experiments showed that
reproductive success varied more among males; €ach additional mating increasing the repro-
ductive success of males but not females. The anisogamy explanation for this result is based
on differences 1n the two-gamete types. Since each zygote requires one gamete from each
sex, and female gametes are fewer, produced more slowly, it is female gametes that limit
offspring production. With more male gametes, produced at a faster rate, a male can increase
his reproductive success by fertilizing more females than other males do. This makes pater-
nity competition a zero-sum game, as any male’s gain subtracts from the paternity available
for others. Williams (1966) started with anisogamy, and then moved beyond it to include
additional kinds of parental contributions, extracting increased explanatory power from sex-
ual selection by linking it to asymmetries in parental expenditure.

Jeffrey Baylis (1981) drew attention to one reason Why Darwin himself did not make
that link: patterns of ornamentation and parental care in teleost fish. Darwin’s survey of re-
productive patterns was characteristically wide ranging. Summarizing observations of many
species of fish, he concluded that it is “manifest that the fact of the eggs being protected or
unprotected has had little or no influence on the differences in color between the sexes. 1t
1s further manifest, [that in many of the very cases where] the males take exclusive charge
of the nests and young ... the males are more conspicuously colored than the females”
(Darwin [1871] 1981 ii: 21). Thus Darwin saw the greater adornment of males even though
they appeared to be more actively engaged in parenting than females as evidence against
any general dependence of sexual selection on relative parental expenditure.

Links Between Parenting and Sexual Selection

Williams (1966), building on Darwin and of course Fisher (1930), was also characteristically
wide ranging. He did not take up this riddle of the fish, but, reviewing many other examples,
he showed that the evolutionary battle of the sexes arises from differences in the allocation
of reproductive cffort to parenting and mating. This conflict of interest was further clarified
by Trivers (1972), who linked parenting to sexual selection by defining parental investment
so as to highlight a necessary interdependence among the trade-offs individuals must face
given finite reproductive effort. Defining parental investment as the cost that a contribution
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to one O‘ffspring’s fitness imposes on “a parent’s ability to invest in other offspring” (Trivers
1972: 139), Trivers implied that the sum of all the parental investments an individual makes
would equal its total parental effort (Low 1978). If both sexes expend about the same aver-
age overall total reproductive effort (Williams 1966), and that total is composed of parental
and mating effort, then differences in the parental investment of the sexes must imply in-
verse differences in their mating effort. Members of the sex investing less in parenting
compete with each other for the greater parental investment of the opposite sex.

The currency Trivers identified for measuring parental investment clarified some basic
trade-offs. But actually measuring the cost imposed on a parent’s ability to invest in other
offspring is not so easy. A measure of this cost for each sex is required for calculating the
differences between them in species where both sexes contribute some parental care. An
alternative index, more readily measured, is potential reproductive rate (Clutton Brock 1991,
Clutton Brock & Parker 1992). As recognized by R. A. Fisher, and maybe Darwin himself
(Edwards 1998), the fact that (among most sexual reproducers) everybody has a mother and
a father makes sex ratios likely to be even most of the time. Since overall reproductive rates
depend on the rate of the slower sex, members of the faster sex, ready and waiting sooner,
must compete for each reproductive opportunity.

Another issue here, also partly one of measurement, can involve the fundamental ques-
tion of distinguishing parenting from mating. Trivers focused on the costs to a parent’s
ability Lo invest in other offspring. Some contributions that improve offspring welfare may
benefit multiple recipients jointly. For example, a nest may cost the nest builder the same
amount of effort and benefit each offspring the same whether it is used by one or several.
This collective aspect of certain goods has been recognized with various labels, depreciable
and nondepreciable care among them (Clutton Brock 1991). All goods and services are not
the private property of individual parents and offspring.

In the case of the egg-guarding fish that may have kept Darwin from linking relative
parental effort to sexual selection, the collective nature of the benefits to eggs has fundamen-

tal consequences for the fitness-related benetits to the guarding males. If a unit of guarding

provided to one egg or nest does not reduce the guarding benefits available to another egg,
a male can guard many clutches of eggs with the same effort with which he could guara a
few. If females gain parental advantages by leaving eggs where they are safer, females may
prefer to leave their eggs in the presence of many other eggs. Moreover, conspecific males
may release sperm (o compete with the sperm of the bright defending male, so the guarding
male’s probability of paternity for the eggs laid at his site can be substantially less than
100% (Gross & Sargent 1985). Guarding may thus have little effect on relative parenting
success of the guarding male, that is, the relative welfare of his eggs versus those of other
males. Under these eircumstances, selection could maintain brightness and guarding because
of its relative effects on male mating success. Whether an aspect of reproductive effort
affects fitness through parenting or matihg is of great importance in explaining both its
origin and maintenance.

Why Indirect Care May Not Be Parental Effort

Considering specifically the problem of identifying male parental effort in mammals, Devra
Kleiman and James Malcom (1981: 348) developed a very broad alternative to Trivers’
definition. They “conceive male parental investment as any increase in a prereproductive
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mammal’s fitness attributable to the presence or action of a male” (original italics). This
includes not only nondepreciable benefits, as defined above, but also “indirect care.”

' Indirect male parental investment includes those acts a male may perform in the
absence of the young which increase the latter’s survivorship. These acts may have
delayed effects on survivorship of young and include such behaviors as the acquisi-
tion, maintenance, and defense of critical resources within a home range or territory
by the elimination of competitors, the constriction of shelters, and actions which
improve the condition of pregnant or lactating females. Many forms of male parental
investment that are indirect are also incidental to the species’ breeding system, ecol-
ogy, or social organization. These are activities which males would perform regard-
less of the presence of young . .. behaviors such as scent marking and long distance
vocalizations which aid in the spacing of individuals or groups, and thus may main-
tain critical resources for eventual use by young, should also be considered as indtirect
forms of male parental investment. (Kleiman & Malcom 1981: 348-349)

This very inclusive definition seems to imply, incorrectly, that parenting is the adaptive
function of any male behavior that could affect the welfare of young. While parenting could
be the adaptive function of many of these behaviors, that depends not on whether the young
benefit, but whether the net fitness benefits that maintain the behavior in the males come
through differential welfare of the performer’s offspring compared to the young of males
who act otherwise. Many of the activities in this list supply collective goods. Once supplied,
they could benefit not only the male’s offspring, but also others besides. Jeffrey Kurland
and Steven Gaulin (1984: 285) pointed out one of the problems this presents for the specific
case of troop defense in baboons (Papio spp.) or macaques (Macaca spp.).

Not only does indiscriminate troop defense not change the relative fitness of domi-
nant, resident males, it also allows transient low ranking males who father one or a
few offspring in each of several troops to effectively parasitize the parental efforts of
the resident males. The young of such “floating,” “cheater” males would be defended
and the males themselves would incur none of the attendant risks. Thus, transient,
nonparental males might reproductively do as well as, if not better than the resident
males . . . [rendering] the resident male’s parental behavior “evolutionarily unstable”

On those grounds, parental benefits to the defending male (differential welfare for his
own offspring) are poor candidates to explain troop defense by resident males. Kurland and
Gaulin surmise that the persistence of this behavior is more likely due to effects on the
defending males’ mating success. The speculations about egg-guarding lish above parallel
their suggestion: “Much of what often passes for male ‘parental care’ may, in primates and
mammals in general, in fact be more parsimoniously interpreted as male mating effort rather
than male parental investment” (Kurland & Gaulin 1984: 285).

Distinguishing Mating from Parenting, Especially in Primates

Bobbi Low (1978: 200) pointed out that “Different apportionment of [reproductive effort]
between mating and parental etfort in the two sexes may occur even when the same structure
or behavior is involved. For example, in any mammalian species in which males use horns
solely in dominance displays and fights to secure matings while females use theirs in de-
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fense of young, horns represent mating effort for males and parental effort for females.”
The lesson applies generally. Care for eggs or infants may be parenting, and copulation may
be mating effort, but not necessarily. Whether the adaptive function of a behavior is mating
or parenting depends on the character of the net fitness effects on the performer compared
to a nonperformer. This includes strategies that result in pair bonds.

Darwin’s cross-species review of reproductive behavior supported his conclusion that
males are generally more eager to mate than females. He linked this to sexual selection and
80 to the benefits of mating effort for males. Pointing to the usual difference in parental
expenditure of the sexes, Williams (1966: 183) said “the traditional coyness of the female
is thus easily attributed to adaptive mechanisms by which she can discriminate the ideal
moment and circumstances for assuming the burdens of motherhood.” Trivers (1972) elabo-
rated this argument with illustrative examples of ardent males and coy females. Paralleling
Williams (1966), Trivers (1972) noted that “sex role reversed” species provide a test of
whether the sex investing less in parenting spends more effort competing for the greater
parental investment of the opposite sex. His examples were species where males contribute
more parental effort than females, and where, as predicted, males are coy and females com-
pete ardently for matings.

But What About Primate Females Who Are Not Coy?

Our own order, however, presents clear challenges to the generalization that the more paren-
tal sex is coy. Like other mammals, primate females do the bulk of parenting. Yet there are
numerous examples in which females are anything but shy (Rowell 1988, Berkovitch 1995).
Smuts (1987: 392) went so far as (o say, “Females have been observed soliciting copulations -
in virtually every primate specics that has been studied, and in the majority of species,
females initiate the majority of copulations.”

Sarah Hrdy faced the puzzle of libidinous females initially with hanuman langurs (Pres-
bytis entellus). Having shown that sexual selection could favor the infanticidal behavior of
langur males, she turned to the question of female counterstrategies. Exploring the role that
reproductive competition among females plays in the evolutionary battle of the sexes (Hrdy
1979, 1981), she documented the eagerness of primate females to copulate with strange
males.

At issue here are behaviors exhibited by the majority of species in the order primates,
the best studied order of animals in the world, and the order specifically included by
Bateman in his extrapolation from coyness in arthropods to coyness in anthropoids.
Furthermore, females engaged in such “promiscuous matings” entail obvious risks,
ranging from retaliatory attacks by males, venereal disease, the energetic costs of
multiple solicitations, predation risks from leaving the troop, all the way to the risk
of lost investment by a male consort who has been selected to avoid investing in
other males’” offspring (Trivers 1972). In retrospect one really does wonder why it
was nearly 1980 before promiscuity among females attracted more than cursory theo-
retical interest. (Hrdy 1986: 126—127)

Once researchers began to investigate the patterns, an array of hypotheses were suggested
to explain them. Most nominate benefits in offspring welfare that females may earn by
copulating with many males. Hrdy developed the hypothesis that primate females solicited
stranger males in response to the danger that males pose to the infants fathered by other
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males. If males are less likely to kill infants they may have fathered, a female might reduce
the dangers to her own infants by spreading the possibility of paternity widely. This was
known initially as the “manipulation” hypothesis, but self-defense might have been empha-
sized instead. As Hrdy observed more recently (1999: 87-88), “pejorative-sounding words
like ‘promiscuous’ only make sense from the perspective of the males. . . . From the perspec-
tive of the female however her behavior is better understood as ‘assiduously maternal.’”

Hrdy’s hypothesis was about relationships. She surmised that females might establish
relationships with strange males and so reduce the danger those males otherwise posed.
Increasing interest in exploring the character and consequences of relationships in primate
social groups expanded from the late 1970s (Hinde 1979, 1983; Harcourt 1989, 1992; Cha-
pais 1992, 1995). One result was to draw further attention to the fact that more was going
on between the sexes than copulation. As Barbara Smuts (1983a: 112) noted at a\bout that
time, “most studies of male-female interactions in nonhuman primates have focused on
sexual behavior. Several recent studies, however, have shown that in savannah baboons and
macaques, adult males and females may form long term friendly bonds that persist in the
absence of any immediate sexual relationship.”

Special Relationships

The importance of these friendships to both sexes is indicated by the effort they invest in
them. “Both males and females compete for these relationships (e.g., both males and females
sometimes threaten potential rivals away from their friends)” (Smuts 1987: 398). Females
may interrupt others’ copulations and solicit the male themselves. The fitness-related benefit
of this “female mating competition” was proposed to be protection that male friends provide
a female and her infant (Smuts 1985). In terms of the reproductive effort typology, the
females gain parental benefits, so the effort they expend on these relationships is maternal
effort.

What kind of reproductive effort are the males expending? Hrdy’s infanticide protection
hypothesis proposed that males behaved differently toward the offspring of previous copula-
tion partners because of the possibility they had fathered the infants. Some probability of
paternity could have favored and maintained this strategic adjustment in males because of
its net parenting benefits to them.

Other hypotheses are also worth entertaining. The problem of paternity confidence was
highlighted by Trivers (1972) in his exploration of conflicts of interest between the sexes.
He argued that a history of selection should design males to be sensitive to probable paterni-
ties and to avoid “misdirecting” paternal effort to the offspring of other males. This “‘danger
of cuckoldry” argument was a basis for labeling solicitation of copulations by females as
“deceptive” or “manipulative.” The proposition that males are generally in danger of being
“cuckolded by deceptive females” resonates with long-held Western views (Beckerman &
Valentine 2002), including those about men’s ownership rights over women (Wilson & Daly
1992) and about the basis of male sexual jealousy (Daly et al. 1982, Daly & Wilson 1987,
Pinker 1997). But uncertain paternity arises from male mating competition. Male behavior
in mammals generally, including other primates where little paternal effort is ever dispensed,
shows that the dangers males pose for each other provide sufficient reason for male jealousy.

Both modelers (e.g., Maynard Smith 1977) and fieldworkers (e.g., Smuts 1985, Paul et
al. 1992; reviews in Whitten 1987, Wright 1990) have shown that paternity certainty is
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not necessarily a good predictor of male behavior toward infants. Smuts (1987: 393-394)
summarized some findings of her own and others this way:

In a number of species living in multimale groups, males appear to contribute to
offspring survival through babysitting, protection, occasional carrying, and other affil-
iative behaviors. Male parental investment does not fully explain these behaviors
because the infants are in many cases unlikely to be the male’s own offspring. . . .
[Observers have] suggested that, by developing an affiliative relationship with an
infant, male savannah baboons might be able to improve their chances ol mating with
the mother in the future. If this hypothesis is correct, then male care of infants some-
times represents mating effort rather than parental investment.

For olive baboons (Papio anubis), Smuts (1985) showed that friendship with the mother
was a better predictor of male care for the infants than likely fatherhood. Consistent with
her hypothesis that female choice favored males who formed these relationships, she found
that females preferred their friends as mating partners. Smuts and Gubernick (1992) assem-
bled data from a number of primate species that were consistent with this hypothesis. Van
Schaik and Paul (1996: 153), summarizing additional work on the variation in male care
among many species of nonhuman primates, affirmed Smuts’ assessment that this variation
“is not adequately explained by parentage. Indeed, much of what has traditionally been
considered paternal behavior may be better explained as mating effort in situations where
females can exert control over their choice of mates.”

Other Males Are a Problem for Both Males and Females

The picture is not, however, one of female choice fuvoring the evolution of ever greater
gentleness and affability in males (Hrdy 1981). The advantage of these friendships for fe-
males is “an ally who because of his larger size and superior fighting ability, may make a
significant contribution to the fitness of the female and her offspring” (Sniuts 1983b: 263).
Large size and fighting ability are especially valuable because an important source of danger
to the welfare of infants and females themselves is posed by other males. Richard Wrzng-
ham (1979) hypothesized that females may establish and maintain relationships with aggres-
sive males because of the protection this provides from other dangerous males (Wrang-
ham & Rubenstein 1986).

The importance of this danger was chronicled by Smuts and Smuts (1993: 2) as male
coercion: “the use by a male of force, or threat of force, that functions to increase the
chances that a female will mate with him at a time when she is likely to be fertile, and to
decrease the chances that she will mate with other males, at some cost to the female.”
Clutton Brock and Parker (1995) provided formal modeling to show how male coercion
could play a large role in sexual selection in many species, including primates. Smuts (1987:
396) characterized the effects of female strategizing in the context of male coercion this
way: “by cooperating with some potential mates and resisting others, females alter the costs
and benefits of competition among males and thus influence the form and frequency of
male-male competition.”

Reviewing primatology up to the early 1980s, Hrdy and Williams (1983: 5) pointed out
“a strong tendency among field workers to focus on male behavior.” However, only certain
aspects of male behavior had received much attention. Smuts noted in her 1987 review that
“the relationship between male dominance and male mating activity has probably received
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more attention than any other aspect of primate social behavior” (p. 388). But other aspects
of male social behavior were not studied much. More recently, Peter Kappeler (1999: 26)
could justifiably conclude that “social relationships among males remain the most poorly
studied aspect of primate socioecology.” The same errors that Hrdy and Williams (1983: 8)
blamed for insufficient attention to female social behavior biased the attention paid to males:
“The fallacy of measuring reproductive success in both sexes by zygote production, . . .
Even worse is the assumption that it can be measured by mere copulatory performance, and
that this will be the focus of selection on reproductive fitness.”

Appreciation of the important effects of other behaviors on both parenting and mating
success has steadily increased since then. Carel van Schaik (1996) saw that the dangers
posed by infanticidal males might do more than spur females to seek protectors: this danger
might be fundamental to the shape of primate social systems. Van Schaik and Peter Kappeler
(1997) linked aspects of primate life history to the benefits for infanticidal males. They
proposed that the extreme sociality of our order, evident in the year-round associations of
males and females, results from the strategies used by both males and females to counter
this danger. This provides a framework for understanding both adult social behavior and
reproductive physiology (van Schaik et al. 1999, 2000), as well as the unusually high fre-
quency and wide diversity in male-infant interactions that distinguish primates from most
other mammals (Whitten 1987, Paul et al. 2000). -

Ryne Palombit (1999) summarized observational and experimental data in savannah ba-
boons and mountain gorillas (Gorilla gorilla beringei) consistent with the hypothesis that
females maintain special relationships with particular males, that is, pair bonds, to reduce
the danger of infanticide by other males. As he noted, following Hrdy and Smuts, apprecia-
tion of these patterns iuvolves an important shift in thinking about the evolution of pair
bonds. From the perspective of Trivers (1972), pair bonds are expected only with monog-
amy, which in turn is assumed to entail both sexes devoting substantial reproductive effort
to parenting. Devra Kleiman (1977) had pointed out that in contrast to this prediction, mo-
nogamy did not necessarily imply either pair bonds or biparental care. Work over the past
two decades has shown that the converse is also true. Strong male-female attachments that
persist outside estrus do not depend on monogamy.

Long appreciation of these relationships in baboons, combined with the variation in so-
cial organization both within and among species, makes genus Papio especiallg/ interesting
for questions about pail" bonds. While females benetit from the infanticide protection sup-
plied by friends (Palombit et al. 2000), the benefits males earn from these friendships may
be more variable. Smuts (1985) found mating benefits among olive baboons, but data on
other savannah populations challenges the mating effort hypothesis (Palombit 2000). Obser-
vations and playback experiments among chacma baboons (Papio cynocephalus ursinus)
(Palombit et al. 1997) showed that males responded differentially to the screams of their
friends only when infants were threatened by infanticidal males. The males, who were possi-
ble fathers in 68% of the friendships in this study, stopped responding to their (former?)
friend’s screams after the death of an infant. Just when the females would be returning to
estrus and so presenting a mating opportunity, the friends responded even less to the play-
backs than control males did.

It could be that infant loss brings an end to friendships. During this study, infant movtal-
ity was 76%. At least half of this loss was due to infanticides committed by a recently
immigrated alpha male with whom the mothers of the victims subsequently mated. As the
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researchers note (Palombit et al- 1997: 611), females may have ended friendships under these
circumstances because their friends were unable to protect them.

The variation among and within baboon populations over time is an invitation to test
socioecological hypotheses about the interplay of male and female strategies. Robert Barton
(2000, Barton et al. 1996) proposed a model for some of the variation that includes charac-
teristics of the food resources which shape feeding competition among females, the dangers
posed by infanticidal males, and the mixture of coercion and affiliation that males use to
keep females from associating with other males.

Changing Views of Monogamy

Coincident with these developments in understanding the importance of pair relationships
in nonmonogamous primates, the 1980s and 1990s saw radical changes in the understanding
of monogamy as a “mating system.” David Gubernick (1994) listed 17 hypotheses for the
evolution of monogamy and noted that they all involved various combinations of pair bonds,
mating exclusivity, and male care, each of which might, in principle, evolve independently.
The most dramatic impetus to a revised perspective on monogamy came first iu ornithology,
where the traditional view was “turned on its head” (Black 1996) with the discovery that
“social monogamy” persisted in the absence of “genetic monogamy.”

In his definitive review of avian breeding patterns, David Lack (1968) explained the
extremely high frequency of monogamy in birds as the result of the importance of paternal
provisioning. Pairs usually persisted through a breeding season, sometimes longer, he ex-
plained, because male parental effort increased the reproductive success of the family. Lack
was not the only influential figure to Favor this hypothesis about pair bonds. As Patricia
Gowaty (1996a: 23) noted, “almost everyone’s (Darwin 1871, Williams 1966, Lack 1968,
Orians 1969, Trivers 1972) ideas about selective pressures accounting for the evolution of
mating systems pivot around the necessity (or not) of male parental care.”

Lack’s hypothesis was challenged initially by a combination of theoretical developments
that highlighted conflicts of interest between the sexes (Williams 1966, Trivers 1972, May-
nard Smith 1977), and later by technological developments that allowed iuvestigators to
discover that extra-pair paternities were much more frequent than observers had previously
guessed (Birkhead & Moller 1992). New questions arose about the fitness-related benefits
to each partner for maintaining a pair bond. Investigators tound that while male care some-
times varied with probable paternity, more often it did not (Wright 1990, Houston 1995).
With experimental manipulation of pairs, investigators measured the effects of male care on
female parenting success. Reviewing the data from removal experiments (Bart & Tornes
1989), Gowaty (1996b: 489) concluded that while “for some lemales there exist important
advantages for male care . .. For many females male parental care has small or negligible
effects o\n female reproductive success, suggesting that as a general explanation for social
monogamy, the Male Care is Esseutial Hypothesis is inadequate.”

The discoveries that avian pair bonds were not necessarily based on mating exclusivity,
that a male’s care for infants often did not go to his own offspring, and that females some-
times fledged no more offspring with a male partner than without one meant that long-
favored hypotheses did not explain partnerships in birds (Black 1996). Male-female relation-
ships that persisted over a breeding season had been assumed to imply mutual parenting and
so require sexual exclusivity. But, in fact, they did not. Combined with the work on male-
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female relationships in primates, this has provided the basis for revisions in assuniptions
about the character and evolution of pair bonds generally, and about the evolution of human
pair bonds in particular.

Pair Bonds, Marriage, and Human Evolution

It is widely assumed that, among modern hunter-gatherers, men’s hunting is paternal effort.
This is the major source of support for the claim that substantial paternal investment is the
key to human pairing relationships and major transitions in human evolution. The assump-
tion persists even though other widely accepted claims about men’s reprO(iL_lctive sl}ategies
contradict it. I review some of these claims, noting that they have generally incorporated
the contradictions uncritically. They often provide better justification for the alternative hy-
pothesis that hunting, like many other male occupations, is largely shaped by mating compe-
tition. The discussion clears the ground to return to hypotheses about the evolution of human
pair bonds that arise from work on other primates.

Before tackling these issues, some concerns about placing human pair bonds in a compar-
ative perspective require attention. We all have firsthand knowledge about emotional dimen-
sions and behavioral patterns associated with human pair bonds. As noted in the preceding
section, our ideas about them shape hypotheses about other species. They may, however, be
wrong Tor other species. They may not even apply generally to our own. Reviewing the
human variation recorded in both history and ethnography, Sarah Hrdy (1999: 232) con-
cluded that “earlier commentators failed to consider how unusual are the particular environ-
mental and demographic conditions that make long term monogamy advantageous for both
sexes.” Duran Bell (1997: 241) recently noted that “contemporary Western ‘marriage’ is a
poor vantage point from which to consider the ethnographic universe of marriage.” Donald
Symons (1979: 141), more than 20 years ago, also warned behavioral biologists against
relying too much on their own personal experience: “Intuitions about marriage based on the
extremely artificial circumstances of modern industrial societies may be somewhat mislead-
ing, since in industrial societies, unlike face-to-face, kin based societies in which the over-
whelming majority of human evolution occurred, one’s mate is often one’s only hope for
establishing an intimate, durable relationship with another adult.” :

Social anthropologists, from the beginning of the discipline (Morgan 1870), have strug-
gled with both describing and explaining the wide variation observed in human marriage
practices. Disputes over the definition of pair bonds in behavioral biology are but a whisper
compared to the loud volume of debate devoted to the definition of marriage in sociocultural
anthropology (e.g., summary in Goodenough 1970). Often, those studying the ethnographic
variation have been skeptical that studies of other species could have any relevance to under-
standing the wide variability in our own.

Edmund Leach (1988: 91) memorably claimed that “mating and marriage are totally
different concepts, as different as chalk from cheese.” His definition of marriage focused on
inheritance of relatively imperishable property. “Marriage provides a set of legal rules under
which such items of property are handed down from generation to generation” (p. 93). This
made marriage “exclusively a feature of human societies and not all human societies at
that.” Questions of the universality of marriage in human societies continue to be debated
in social anthropology (e.g., Bell 1997). In many cultural settings, the legitimate inheritance
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of property is of great importance, and sometimes it explicitly depends on a special kind of
legally recognized union in combination with other ties among potential claimants. But
sometimes, especially among mobile foragers, people do not hold much material property
and little, if any, of that is imperishable enough to pass to descendants. Property concepts, as
argued below, have many important uses, including the help they provide for distinguishing
parenting from mating effort. They can also be useful for analyzing strategies of mate de-
fense. But these were not the property issues Leach had in mind. He focused on marriage
to the explicit disregard of mating, assuming that mating involved little variation of interest
since “the ‘prevailing mating system’ is a free-for-all cuddle in the dark” (Leach 1988: 107).

Others, prepared to see a relationship between mating and marriage, might still second
Leach’s view that the differences between us and other animals are greater than the similari-
ties. Symons (1979: 108) made this observation:

The lexicon of English is woefully inadequate . . . [for} describing the thoughts, feel-
ings, and behaviors associated with marriage and with other relations among men and
women. . ... No doubt complexity and subtlety of thought, feeling, and action inevita-
bly must be sacrificed if the written record is to be made at all . . . but to shrink the
present vocabulary to one phrase—pair bond—and to imagine that in doing so one
is being scientific—subsuming humans under principles that accouut for data on non-
human animals—is simply to delude oneself.

The danger could be even greater: We may underestimate the experience of other animals—
espécially our primate cousins—as well as our own.

But along with costs come benefits from simplification. While language reveals aspects
of experience that can only be appreciated in humans, other dimensions can be studied in
comparable ways in both human and nonhuman animals. Some of the human behavioral
variation may be due to the same processes that govern the variation in other species and
the wider cross-species differences. The many physiological and specifically neurological
and endochronological processes we share with other primates are a foundation for the
emotional architecture that shapes behavior in us all (Darwin [1872} 1965, Hrdy 1999).
Similarities between us and other animals can correct erroncous conclusions about the
uniqueness of human patterns. The similarities are especially important for any investigation
of human evolution.

Sex Differences and the “Sexual Division of Labor”

Symons (1979) assembled a wide range of ethnographic and sociological data showing
marked differences in the sexual preferences and behavior of men and women. He persua-
sively linked the differences to the much greater importance of mating competition among
men, concluding, “Humans then are typical mammals in that selection has favored greater
male-male reproductive competition” (p. 144) and “The evidence suggests that in hunting,
as in fighting, human males are effectively in competition for females, and that there are
substantial differences among males in competitive abilities” (p. 162).

Yet this conclusion presented him with a serious problem. Recognizing that the impor-
tance of mating competition among men is consistent with Darwin’s predictions from sexual
selection, Symons also recognized the links that had been made between parenting and
sexual selection. He cited Trivers (1972) for the expectation that structures and behaviors
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associated with mating competition are favored in members of the sex that expends less in
parenting. The problem was that Symons, following Washburn, also “knew” that high pater-
nal effort was characteristic of humans under ethnographic circumstances most like those of
deepest antiquity:

The basic social unit of human hunter-gatherers is the nuclear famiily in which men
hunt, women gather vegetable foods, and the results are shared and given to their
offspring. (p. 130)

Obligations and rights entailed by marriage vary among societies, but marriage is
fundamentally a political, economic, and child raising institution, based on a division
of labor by sex and on economic cooperation between the spouses. (p. 121)

Symons assumed the hunting hypothesis to be generally correct. However, according to
theory (Williams 1966, Trivers 1972), one sex has more to spend on mating competition
only il it spends less on parenting. The problem, then, is that substantial parenting effort
from men, supposed to characterize our species and to be key to our evolution, should mean
reduced mating effort compared to our close primate relatives. Symons dealt with this prob-
lem in the following way:

It is not then a simple question of high female parental investment and male competi-
tion for females: males and females invested in different ways. Not only did males
hunt while females gathered, but, if warfare was often over land and other scarce
resources from which the winning males’ offspring benefited, male fighting was in
part paternal investment; that is, like hunting and gathering, fighting and nurturing
were part of the human division of labor by sex. (Symons 1979: 163)

The trade-off” assumptions of reproductive effort models are thus suspended for men.
Symons had assembled evidence to support the claim that “throughout most of human evolu-
tionary history, hunting, fighting, and that elusive activity, ‘politics,” were highly competi-
tive, largely male domains” (p. 163). Then, following widespread usage, he classified these
activities as paternal effort. Instead of more parental effort resulting in less mating cffort,
the activities of human males are more of both.

It does sometimes happen that a single activity maximizes two things at once, but that
1 rare in a finite world. Optimality models have proven to be powerful tools for explaining
the diversity of life because most of the time trade-olfs are inescapable (Maynard Smith
1978, 1982; Seger & Stubblefield 1996). In the case at hand, the adaptive function of men’s
hunting, a trick of language draws attention away from the trade-offs faced by individuals.
Characterizing many activity differences between men and women as a “sexual division of
labor” is the Pegacy of a long history of talking about human behavior from a societal point
of view. As Symons (1979: 147) himself noted, there is a tendency to use the passive voice
when talki\ng of the sexual division of labor, as for example, in the claim, “In all known
societies the'defensive role is assigned to adult males. . . . The passive construction conceals
the subject,Mhe agent who did the assigning. When the subject does materialize in such
statements, almost invariably it turns out to be ‘society’.” The implication is that work is
divided to serve the production goals of some larger entity, the family, domestic group, or
household, which assigns tasks by sex and age. If families are assumed to be units of corm-

. mon interest, the conflicts of interest between and within the sexes (in theory the heart of

“the story) become, at best, secondary complications.
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In spite of noting this problem, Symons still talked of a “sexual division of labor,” but
he also considered some likely reproductive benefits to the individuals involved. He fol-
lowed others, however, in claiming that “if warfare was often over land and other scarce
resources from which the winning males’ offspring benefited, male fighting was in part
paternal investment because the offspring of the winning males benefit.” The objection
raised by Kurland and Gaulin to a similar explanation for troop defense in baboons applies
here. Resource benefits that go to the winner also go to all on the winning side, including
the offspring of males who did not pay the cost of the fight.

Public Goods and Collective Action Problems

Parental benefits are insufficient to explain community defense because it is a public good,
consumed by all group members whether or not they pay to supply it. Public goods are
distinguished from private goods by two features usefully labeled excludability and subtract-
ability (Ostrom & Ostrom 1977). Consumers cannot be excluded from using a public good;
and consumption by one does not subtract from the benefits available to others. With private
goods, on the other hand, owners incur no cost in excluding other users, and any benefits
consumed subtract from those remaining.' Few goods or services are perfectly public or
perfectly private, but some are more like public goods than others. The cost of exclusion is
higher for some goods, and consumption of a unit subtracts less from the remaining benefits
of some things than others. In the language cited earlier, goods and services can be more or
less depreciable.

The more public a good, the more likely that the value it has for consumers will not
motivate commensurate supply. Eliciting financial support from public radio listeners exem-
plifies the undersupply problem long recognized by economists (Samuelson 1954): Why
pay for what you get free? An array of collective action problems (Olson 1965) that arise
around these issucs have engaged political philosophers for centuries (Hardin 1982). Some
of the same problems have been recognized by evolutionary biologists under the heading
of individual versus group selection (Williams 1966). Free-rider problems, game theoretic
payoff structures like the prisoner’s dilemma (e.g., Schcjling 1978), and Garrett Hardin’s
(1968) well known “tragedy of the commons” have come to be frequent illustrations of
collective action problems (Hawkes 1992a). These arise whenever the pursuit of individnal
interests does not promote the welfare of the collective. As Russell Hardin (1982) notes,
Adam Smith extolled the beneficial effects of the famous invisible hand, but the back of
that hand is just as ubiquitous—and paradoxically both coincidence and conflicts of interest
can operate to elevate as well as to depress economic productivity (Hardin 1982, Hirshleifer
2001).

The collective action problem with troop defense that Kurland and Gaulin flagged has
two implications. On one hand, since all the troop infants and juveniles get protection, there
is no differential benefit for the defenders’ own offspring. Parental benefits are thus unlikely
to explain the continuing expenditure any male puts into defense. On the other hand, males
are observed to “defend the troop,” a costly behavior that begs to be explained. Other fit-
ness-related benefits that, unlike offspring protection, are private gains for the defenders
may be important in the explanation. Kurland and Gaulin hypothesized that instead of par-
enting, the defending males earn mating benefits. A parallel argument applies to the human
case. As noted above, Symons (1979: 162) makes it: “the evidence suggests that in hunting,
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as in fighting, human males are effectively in competition for females, and that there
substantial differences among males in competitive abilities.”

are

Collective action problems around community defense can also arise with hunting large
prey. Although food is the classic illustration of a private good, some food resources are
much more like public than private goods. While a morsel of food goes into only one
stomach, and each bite subtracts from the remainder available, large prey come only in big
packages, tens or even hundreds of kilos of meat at a time. Acquired by anyone, a large

carcass can then be consumed by many. If the prey are taken unpredictably, one hunter may
succeed when all others fail to make a capture. Then the cost to the hunter (or anyone else)
for excluding other hungry users may be substantial. If the hungry claimants are armed with
lethal weapons, the cost of defense can be especially high and the wisdom of hospitality
especially clear. The bigger the prey, the higher the cost of not sharing, and the less any
additional consumer subtracts from available consuimption benefits. As costs go up and
benefits go down, marginal gains for trying to exclude other claimants disappear altogether
(Blurton Jones 1984, 1987). Hunting creates a collective action problem whenever hunted
resources are like public goods (Hawkes et al. 1991, Hawkes 1992a, 1993).

Symons (1979: 158) concluded that “among all hunter-gatherers as well as among many
other peoples, the primary economic activity of adult males is hunting, and nowhere do men
hunt only for themselves, the fruits of the hunt are always shared with women and children.”
A long and rich ethnographic record confirms that food, especially meat, is often widely
shared (e.g., Sahlins 1972, Kelly 1995, Wiessner 1996). The sharing is usually labeled ex-
change and/or reciprocity by social anthropologists, a usage that leads biologically trained
readers to assume that something like Trivers’ (1971) “reciprocal altruism” might explain
the sharing—hunters dolnfg out shares of meat in return for shares repaid in future when
hunting fortunes are reversed. But the sharing that is common in hunter-gatherer societies
(Sahlins 1972) is not what Karl Polanyi (1957) called “market exchange.” As two disciplines
studying social behavior, sociobiology and social anthropology are “divided by a common
language.” Trivers’ model is essentially a market model of private goods and services ex-
changed by owners withwnegligible externalities, that is, no effects external to the exchang-
ing parties. Individuals can benefit from this kind of reciprocity as long as they “keep score”
and terminate transfexrs to 2 any who fail to repay. They benefit as long as sharing is contin-
gent on repayment.

The quid pro quo accounting required for such exchange strategies to be evolutionarily
stable (Axlerod & Hamilton 1981) is explicitly denied in a multitude of ethmographies that
detail food sharmg in kinship societies (e.g., compilations in Dowling 1968, Lévi-Strauss
1969, Sahlins 1972, Kelly 1995). Insistence that the meat of large prey is not the hunter’s
private property is repeatedly confirmed (e.g., Marshall 1976, Barnard & Woodburn 1988,
Wiessner 1996, Woodburn 1998). It is possible, of course, that ethnographers have been
mistaken, or that thgir subjects’ descriptions of their own norms do not reflect actual behav-
ior. Sometimes, however, ethnographers see and report that the successful hunter plays no
part in the distributlon, §0 is in no position to direct shares according to his personal ac-
counts (e.g., Hill:& Kaplan 1988).

Ethnographers have also used observations of actual distributions to investigate whether
food sharing is contingent on food repayments. In a few cases, for some foods, researchers
report contingency (Gurven et al. 2000, Hames 2000). But more frequently, and especially
* for large game animals, there is little indication that the distribution of shares depends on
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meat repalymems to the hunter (e.g., Marshall 1976, Lee 1979, Kaplan & Hill l985a? Bllege
Bird & Bird 1997, Woodburn 1998, Hawkes et al. 2001a). The quantitative investigations
add to the evidence against the view that meat is the hunter’s private property (Hawkes
2001). The more often large prey are like public goods, the more likely it is that parenting
benefits do not provide a general explanation for why men hunt them (Hawkes 1990, 19?1,
1993; Hawkes et al. 2001b). The same collective action problem that undercuts parf:ntmg
explanations for community defense applies to hunting big animals: lhe food berlefl[S for‘
the hunter’s effort go not only to his wife and offspring but to the wives and offspring of
less successful and less hardworking hunters as well. This is of course an outcome the
hunter can anticipate. Knowing that most of the meat will be claimed by others, he still sets
out to hunt. .

These observations recall an old idea in cultural anthropology that emphasized women’s
lack of economic dependence on husbands among hunter-gatherers. Westermarck’s near
contemporary Lewis Henry Morgan (1870) speculated that monogamy was actually_a late
development in the evolution of human society. Frederick Engels ([1884] 1972) relied on
Morgan in his scenario of The Origin of the Family, Private Property Aandithe Sl‘ate. In the
mid-twentieth century, Eleanor Leacock, an ethnographer and ethnohistorian ol the North
American Montagnais, agreed with Engels. Other cultural anthropologists have develo-ped
and defended similar views (c.g., Collier & Rosaldo_1981). Leacock (1972: 29) surmised
that civilization transformed “the nuclear family into the basic economic unit of society,
within which a woman and her children became dependent on an individual .manl” Leacock
hypothesized that, in “primitive communal society . . . the economy did 'not involve the de-
pendence of the wife and children on the husband. All major food supphes,' large game and
produce from the tields, were shared among a group of families” (p. 33). Like other.hunter—
gatherer ethnographers, Leacock was especially impressed with the constant sharing and
egalitarian character of hunter-gatherer social life. _ A o

Morton Fried (1967: 33) classically defined an egalitarian society as one in which “there
are as many positions of prestige in any given age-sex grade as there are Persons capable
of filling them.” Arguments long favored in cultural anthropology to explain such paderns
pointed to the group bencfits of wide sharing which leveled differences and prevented
wealth accumulation (e.g., Fried 1967, Sahlins 1972, W1es%ne1 1996). By contrast, most
behavioral ecologists ever since Williams (1966), and some social bClentlth. ever s11lce
Schelling (1960) and Olson (1965), have seen fatal flaws in explanati(?ns for S()(flal behz'lvwr
that ignore payofts to individuals and rely only on group- level functions. David S. Wilson
and colleagues (e.g., Wilson 1983, 1998; Sober & Wilson 1998) argue that these critiques
of group selection le(l to premature rejection by sociobiologists of «.’,xplfmdtmns lor human
social behavior in terms of group benefits. Emphasizing that selection is a multilevel plo-
cess, the “new group selectionists” argue that well-known patterns of hleaI‘l‘ COOpCrél[lOll
remain inexplicable when the focus is improperly restricted to within-group effects F)n indi-
viduals. Christopher Boehm (1993, 1999a, b) agrees with this criticism. He has r-evwed the
group benefit explanations for egalitarian societies previously aclvzlnced by an earller genera-

tion of cultural anthropologists, concluding that patterns of distinctly cooperative human
behavior defy the “standard evolutionary paradigm” (Boehm 1999b: 209). ‘

The counterargument is central to the issues of this chapter: It turns on a full-tally of
the fitness-related costs and benefits to individuals for both meat sharing and l’luntmg. My
disagreement with Wilson and Boehm is not about the logic of multilevel selection models,
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but about the empirical assessment of the costs and benefits to the individual actors. Boehm
(1999b: 209) notes that “among many mobile hunter-gatherers the most able hunters will-
ingly acquire game for the entire group, and this meat is widely distributed with a minimum
of bickering even though unrelated families are sharing it.” I agree with this ethnological
generalization, but Boehm (1999b: 210) surmises that “if band members are disposed to
assist nonkin in the band, this is likely to require a group selection argument”. His explicit
inference is that sharing imposes a net cost on sharers compared to nonsharers, and that the
“able hunters” do not get differential fitness benefits for their effort. There is evidence to
the contrary.

Ethnography shows a considerable cost to fot sharing in these communities (Blurton
Jones 1984, 1987; Petersen 1993). If the prey shared are like public goods, then those
claiming shares are appropriating from the puglic domain. Under these circumstances, any-
one lrying to exclude claimants is interfering with their “rights” and is likely to pay a cost
for that interference. As to the work invested in procuring the prey in the first place, the
point I underline here is that the hunter pets benefits other than the meat. The magnitude
and character of both his costs and his benefits should be assessed empirically. Getting the
correct estimate of the costs and bencfit;i\for both sharing and hunting is just as important
under the banner of multilevel seleCtigri"zls it is within a “standard evolutionary paradigm.”

Why Do Men Hunt?

A collective action framework directs attention to benefits that go only to the individual
hunters. What Olson (1965) called “selective incentives,” private gains that go only to the
suppliers of public goods, are the tfling to look for. If men in hunter-gatherer communities
are often choosing to specialize in r%s\ources that go mostly to others, this should not obscure
the benefits for this effort that go only to hunters themselves.

Like egg guarding or troop defénse, the meat of large prey is consumed by many, not
just the supplier’s own family. But the hunter is the one who gets credit for supplying it.
Distinctions between the credit and the meat are important. Examining hunter-gatherer eth-
nology, Fried (1967: 34) concluded that conventions for assigning “ownership” of the prey
are “all techniques by which' credit for bringing game to camp is randomized.” He, and
others, saw these as “leveling mechanisms,” with leveling further reflected in the famously
self-effacing style of hunters (Lee 1969, Sahlins 1972, Harris 1977, Hawkes 1992b). But
neither practice interferes with widespread interest in the actual events of a hunt.

Among foragers, the behavior of hunters and their prey and the circumstances of the
death of particular zmirﬁals are usually topics of endless interest (Blurton Jones & Konner
1976, Marshall 1976, Lee 1979, Hawkes 2000). In contrast to Fried’s claim about “random-
izing credit,” the’ evidénce indicates that repeated storytelling assures that details of each
hunt are widely known \and well remembered. Ethnographers can collect lifetime tallies of
the large prey killed by each hunter (Lee 1979), and rankings of hunters’ success rates that
closely correlate with records of kills that the ethnographers observed (Kaplan & Hill 19854,
Blurton Jones et al. 1997). Conventions that assign “ownership” of prey animals delegate
duties associated with distributing the meat (Marshall 1976), but the carcass is no more this
“owner’s” private property than it is the hunter’s (Marshall 1976, Barnard & Woodburn
1988, Woodburn 1998, Hawkes 2001). And such conventions do not interfere with eager
interest in who killed the animal.
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Since everyone pays attention to hunters’ successes, credit to sugcessful hunters develops
into reputations. Like other costly signals of quality (Zahavi 1975, 1977, 1995; Zahavi &
Zahavi 1997; Grafen 1990), hunting reputations benefit huntefs as this information is used
by others in the many decisions of social life. Because people are already interested in the
meat, hunting large animals can be a particularly effective way for men to display how
desirable as allies and dangerous as competitors they are. Everyone has two reasons to be
pay attention to hunters’ successes: they get meat and they get information about the hunt-
er’s qualities (Hawkes & Bleige Bird 2002).

The nonfood benefits for the hunters themselves can be substantial. By hunting, a man
maintains or improves his social standing among other men. His social position affects
whether and how much other men defer to him, and that affects his value as an ally to both
men and women—with consequences for his mating success (Kaplan & Hill 1985b; Hawkes
1993; Hill & Hurtado 1996; Blurton Jones et al. 1997, 2000; Bliege Bird et al. 2001; Hawkes
et al. 2001b). Costly signaling models can help highlight mating benefits that explain why
men hunt while women gather, as well as other aspects of foraging differences between the
sexes (Bliege Bird 1999, Bliege Bird et al. 2001). The same framework applies, as Thorstein
Veblen-([1899] 1922) proposed more than a century ago, to many other puzzles of human
behavior in which social benefits can explain what is mysterious on more “utilitarian”
grounds (c.g., Boone 1998, Neiman 1998, Roberts 1998, Frank 1999, Miller 2000, Smith &
Bliege Bird 2000, Gintis et al. 2001).

Arguments about the nonfood benefits men earn from hunting make the emerging evi-
dence about hunting among chimpanzees (Pan troglodytes) of special interest. When Wash-
burn elaborated his version of the hunting hypothesis, chimpanzees were not known to hunt.
Now evidence from a wide array of study sites shows chimpanzees to be active and cffective
hunters (summaries in Stanford 1996, 1999; Mitani et al. 2002). As among humans, chim-
panzee hunting is a male specialty and prey are more widely shared than other foods, al-
though little is eaten by females and juveniles. Several lines of evidence now indicate that
hunting and meat sharing are costly, with little nutritional gain for the time spent. Instead -
of a feeding strategy, chimpanzee hunting appears-to be motivated by male status competi-
tion (Mitani & Watts 2001). .

In chimpanzees and in other primates, male activities have large effects on females. As
Smuts (1992: 5) noted, “when we look closely, we find that in many primates, hardly an
aspect of female existence is not constrained in some way by the presence of aggressive
males.” Yet there is no temptation with nonhuman species to describe these aspects of male
behavior as part of a “sexual division of labor.” In humans, lethal weapons change the cost
of aggressive encounters, making the potential effects of male behavior even greater. Armed
opponents, whatever their relative physical strength, can be much more dangerous. Models
that include contest costs predict a tendency to adopt conventional solutions to contests
more quickly as those costs increase (Maynard Smith 1982, Blurton Jones 1987, Clutton
Brock & Parker, 1995). This line of argument points toward the greater use of conventional
solutions to contests among men than among chimpanzees (Hawkes 2000). But it does not
make the male competition less important.

In addition to the use of lethal weapons, men also differ from chimpanzees by often
hunting prey larger than their own body size. Large prey also mean more meat with each
kill. More meat means more consumers and more general interest in the success of hunters.
The more important hunting reputations are to a man’s social standing, the more men are
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likely to hunt. Resulting levels of meat procurement can be high enough that meat becomes
a substantial component of the average dicts of women and children.

- Frank Marlowe (2001) has linked cross-cultural variation in men’s average subsistence
contvibution to variation in women’s average reproductive success. Using a worldwide sam-
ple of foraging societies, Marlowe found that increases.in men’s relative contribution to the
diet are associated with increases in the average number of surviving children per woman,
While the reasons for variation in male economic p1'0ducji0n between societies are not clear,
Marlowe’s result may imply that increased production from men means more food available
to women, allowing them to increase fertility without commensurate losses in offspring
survival. 1f so, this is an especially interesfi‘ﬁg instance of a general primate pattern in which
more food—from whatever sources—means more surviving offspring.

Large effects on the number of children that women can rear are templation to classify
the economic production from men as parental e'l?fo_lﬂ't (or indirect paternal investment, e.g.,
Kaplan et al. 2000, Marlowe 2000). Of course men can and sometimes do expend parental
effort. But even when hunting has large effects on average food consumption, it is not
paternal effort if the usual hunter-gatherer patterns hold. As long as the wives and children
of other men get about the same amount of méat from a hunter’s kills as his own children
do, his fitness payofts cannot be dilferential nutrition for his offspring (Kaplan & Hill
1985a; Ilawkes et al. 1991, 2001a, b). If the differential benefit to the hunter himself, the
private benefit that only he gets for his work, is the credit for his kills, then his payoff
depends on the effects of his hunting repﬁtation. High status could bring differential treat-
ment of his children by others (Kaplan & Hill 1985b, Hawkes 1990). But the evidence
available shows that hunting reputations affect men’s fitness largely through mating advan-
tages. Both female choice (KKaplan and Hill 1985b) and male competition are implicated
(Hill & Hurtado 1996, Hawkes et al. 2001b).

What About Pair Bonds? . .

The tenacity of the assumption that men’s contribution to subsistence is paternal effort turns
partly on the ubiquity of human pair bonds. Disagreements about definitions of marriage
continue, but in all ethnographic reports of human communities, men and women form
special relationships with mating partners that involve more than copulation. People may
not mate for life and partnerships may not be sexually exclusive (Beckerman & Valentine
2002), but men and women do form persistent emotional attachments. The hunting hypothe-
sis has long been the favored explanation for this human tendency. The contrary hypothesis,
that hunting is driven by male status competition, cancels the provisioning reason for women
to pair with hunters. If women can consume food procured by men whether or not they are
married to them, why marry?

Special relationships in other primates where males supply no provisioning indicate that
females can gain other things from partners, especially protection from other males. Benefits
for males are initially less clear. But modeling results show that male mating competition
alone can make pair bonds advantageous to males. One set of models (Hawkes et al. 1995)
focused only on male strategies, with mating effort and parental effort assumed to be mutu-
ally exclusive to clarify the relative strength of their fitness effects. In these simulations,
pairing was the usual outcome, but not because males specialized in parenting. Under a

1
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wide array of parameter conditions, including potentially large effects on offspring survival,
the model males earned higher fitness payoffs for mate guarding than for parental effort.
No female choice was included, yet pair bonds—each male putting all his reproductive
effort into guarding a female—were the usual result of the simulations.

Pairing patterns among hunter-gatherers show some parallels with these results. Nicholas
Blurton Jones and colleagues (2000) examined variation in pair bond stability among four
hunter-gatherer societies for which both operational sex ratio and the effects of father’s
presence on child survival could be estimated. In this sample, the stability of pair bonds
varied directly-with the intensity of male mating competition and was unrelated to variation
in “father effects.” Divorce rates were lower where there were fewer patemity opportunities
per male, highlighting the mate-guarding advantages that men may earn from marriage.
Among the Hadza, foragers in East Africa and one of the cases in this sample, differences
in father’s hunting success had no direct effect on children’s nutritional welfare, as expected
given the wide sharing of meat. Better hunters were, however, found to be married to harder
working wives whose children’s nutrition reflected the differential work of their mothers
and grandmothers. These results highlighted the advantages that marriage may provide to
husbands more than any advantages to their wives (Hawkes et al. 2001b).

That analysis may underestimate the vatue of a protector (Wrangham et al. 1999). Be-
cause human children are more dependent, longer on provisioning by mothers and grand-
mothers (Hawkes ct al. 1998, 2003), harassment by males may impose higher costs on
wommen than it does on other female primates (Blurton Jones et al. 2000). Hypotheses about
partners as protectors have been more fully developed by those investigating pair bonds in
other primates. These hypotheses, already relevant on phylogenetic grounds, become more
likely on grounds of socioecology as well. Smuts (1992: 9-10) said:

Most reconstructions of human evolution have assumed that pair bonds evolved to
facilitate the exchange of resources between the sexes. .., often with a particular
emphasis on the need for increased male parental investment in the form of meat.
... These scenarios assume that females benefited from pair bonds because they
gained meat from males. Given the importance of male sexual coercion among non-
human primates, and especially among our closest living relatives (chimpanzees, go-
rillas, and orangutans) however, we should carefully consider the alternative hypothe-
sis that pair bonds benefited females initially because of the protection mates provided
against other males (including protection from infanticide).

Smuts developed a hypothetical scenarjo that reflects the importance of coalitions in male
mating competition in many other primate species.

I suggest that, among hominids, the kind of tolerance we see among male allies in
nonhuman primates became formalized as each male began to develop a long term
mating association with a particular female or females (a trend foreshadowed in sa-
vanna baboons).

... Viewed in this light, human pair bonds, and therefore human marriage, can be
considered a means by which cooperating males agree about mating rights, respect
(at least in principle) one another’s possession of particular females, protect their
mates and their mates’ children from aggression by other men, and gain rights to
coerce their own females with reduced interference by other men. (Smuts 1992:
10-11)
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Sarah Mesnick (1997) assembled data on a wide array of taxa, including her own on

elephant seals, to further document the high costs that male aggression can impose on fe-

males. She formulated the “bodyguard hypothesis,” in which protection is a primary. crite-
rion of female choice. Agreeing with Smuts, she showed that “alliances with protective
males can be an effective female behavior that reduces vulnerability to aggression from
other, conspecific males. It is also a factor to consider in explaining . . . human pairbonding”
(Mesnick 1997: 207). Wilson and Mesnick (1997) tested predictions of the bodyguard hy-
pothesis for humans on Canadian vecords of sexual assault homicides and reported nonlethal
sexual aggression. They found, as predicted, that married women were less at risk from
other men. .

Helen Fisher (1992) suggested a scenario for the evolution of human pair bonds that
deserves special attention for its use of some of these ideas. She argued that while pair
bonds are “the hallmark of the human animal” (p. 66), these relationships are often neither
lifelong nor fully exclusive. While 'assu1-ni>ng that the hunting hypothesis in which ancestral
males were paternal provisioners was generally correct, Fisher proposed that “our ancestors
only needed to form pair bonds long enough to rear their young through infancy” (p. 153).
Assembling data from a wide array of sources, she showed that marriages most frequently
break wp after about four years, and surmised an ancient tendency to pair just long enough
“to raise a single dependent child through infancy” (p. 154). This “four-year itch,” however,
would make fathers an unreliable source of help at just the time that human mothers need
it most. One of the salient ways that human offspring differ from other primates is that our
children are unable to feed themselves at weaning. It is when a mother shifts her effort to
the next baby that help in caring for the still-dependent toddler is so crucial.

Others have attributed (he evolution of our extended juvenile dependence to help from
provisioning fathers. But the general primate patterns, and the data and arguments about
hunting and sharing among modern hunter-gatherers are evidence against that scenario. An
alternative hypothesis links our overlapping dependents to life history shifts resulting from
changes in female foraging strategies that include increased longevity and delayed maturity
(Hawkes et al. 1998, 2003; O’Connell et al. 1999, 2002; Alvarez 2000; Hawkes 2003). The
general health and vigor of peri- and postmenopausal women and the late maturity of human
adolescents distinguishes us from other apes. Both grandmothers and older siblings provide
a source of help to weanlings when mothers bear newborns. This means our pattern of
cooperative breeding (Hrdy 1999, 2001) does not depend on fathers. Though they may
sometimes be enlisted, other help is available when fathers trade-off parenting for mating.

Human mothers are well equipped to deal with the daily care and feeding of infants, so
much so that, as with other primates, an infant’s death advances the possible time of a next
conception. This means we share a vulnerability to infanticidal males, since, under some
circumstances, that could increase the paternity chances for a man unlikely to be the infant’s
father. Helen Fisher recognized the dangers of infanticide to primates but made less of this
than have others cited here. Nevertheless she recognized that special relationships between
males aud females in other primates are the likely evolutionary foundation for human pair
bonds. “Olive baboons provide a . . . model . . . for how pairbonding, the nuclear family, and
divorce could have evolved” (Fisher 1992: 154). ' ’

We know that the hominid radiation included genera unlike any now living, (hat modern
humans are a very recent species, and that other members of our own genus were different
from us. Since all extinct hominids not only differed from modern humans but also from
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each other in ways largely unknown, their mating arrangements may have been quite di-
verse. But that does not make all possibilities equally likely. Like us, they were all large-
bodied primates. We know that primates have bigger brains and slower life histories for
body size than other mammals; and that marked sociality, with continuous year-round
mixed-sex groups is a (related) hallmark of our order. Individuals interact repeatedly over
long time periods with the same others, who can be their most important competitors as
well as potential allies. Consequeutly, capacities and strategies for managing social relation-
ships are especially well developed in primates (Harcourt 1992). Conflicts of interest be-
tween (and within) the sexes have especially complex repercussions in the context of these
life histories and this sociality (van Schaik & Janson 2000).

In light of what we now know about other primates, and our own species—especially,
but not only, in hunting and gathering communities—the hypothesis that human pair bonds
developed as a’'consequence of paternal provisioning by ancestral males should be viewed
with serious skepticism. Numerous lines of theory and evidence stand against it. At the
same lime, the special relationships between males and females in other primates and their
links to dangers posed by male mating competition are increasingly well described. On
phylogenetic grounds alone, those patterns should be the first place to look for hypotheses
about the evolution of our emotional attachments. Increasing understanding of the socioecol-
ogy of those relationships makes thein an even more promi3ing foundation for hypotheses
about the evolution of human pair bonds.
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Note

1. Excludability and subtractability are seen as independent dimensions, so their inter-
section defines four classes of goods (Ostrom & Ostrom 1977). The two remaining are
common pool resources, which are subtractable but not excludable, and toll (or club) goods,
which are excludable but not subtractable. The consequences and the interplay of these
dimensions are topics of a large and diverse literature in public choice and property rights
economics.
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