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It has been hypothesized that pre-
dation is the major factor influencing
group living in primates and other
mammals, with group living confer-
ring such antipredation benefits as re-
duced individual vigilance time and
reduced probability of any single indi-
vidual being killed (reviewed by Jan-
son1). Some studies on primate group
size have suggested that primate
groups under predation pressure have
larger mean groups. Data on other
vertebrates demonstrate that when
groups are under severe predation
pressure life-history traits are skewed
toward rapid reproduction at the ex-
pense of full development.2,3 How-
ever, predation on primates is rarely
observed, mainly because primatolo-
gists focus on primates and not their
predators, but also because the pres-
ence of researchers typically dis-
suades predators from attacking. Ac-
cordingly, testing the predation
hypothesis for group size and sociality
is particularly difficult. This fact
makes Stanford’s Chimpanzee and Red
Colobus: The Ecology of Predator and
Prey quite an achievement because it
is a synthesis of field data on a pred-
ator-prey system, one in which both
the predator (chimpanzees) and the
prey (red colobus) are habituated and
observable. These data enable the
evaluation of hypotheses regarding
the effects of predation on life-history
variables in a mammal species.

Male chimpanzees are major pred-
ators on red colobus monkeys at sev-
eral sites in East Africa. Stanford
worked at Gombe, a site with a long
recorded history of chimpanzee ob-
servations, including hunting behav-
ior. Stanford’s data on Gombe red
colobus groups demonstrate that the
hunting of red colobus by male chim-
panzees has important and predicted
influences on red colobus life-history
traits, such as larger mean group
sizes, shorter gestation lengths, asea-
sonal breeding, and (possibly) shorter
interbirth intervals. Reductions in
gestation length and interbirth inter-
vals are highly correlated with high
predation pressure,2,3 and larger
mean group sizes are precisely what
one would expect for primate groups
under increased predation pressure.
Following accepted life-history the-
ory, Stanford’s interpretation for red
colobus is that these life-history trait
changes allow reproducing red colo-
bus females to replace lost infants,
one of the preferred prey age classes
at Gombe, in a short time without this
loss significantly affecting the females’
overall reproductive output. Consid-
ered in conjunction with other data
emphasizing the importance of preda-
tion on increasing group sizes and the
formation of polyspecific associa-
tions,4,5 Stanford’s red colobus life-
history data support the hypothesis
that primate sociality is strongly influ-
enced by predation pressure, at least
in some cercopithecoid species.

In contrast, the factors driving
chimpanzees to hunt red colobus
monkeys preferentially are much less
clear. Although other vertebrate spe-
cies are available for hunting, such as
bush pigs, chimpanzees almost exclu-
sively hunt red colobus monkeys.
Stanford takes great pains to convince
us that dietary deficiencies do not in-
fluence hunting. Chimpanzee hunting
is seasonal, peaking at times during
which Gombe chimps tend to lose
body weight. Mesocarp nuts, a staple
at Gombe, greatly outweigh monkey
meat in number of calories and satu-
rated fat and are available during the
dry season. If chimpanzees at Gombe
are under nutritional stress during the
dry season, it is reasonable to expect

that nuts and seasonal fruit would be
preferred over monkey meat, which is
more costly in time and energy for
males to procure. And yet Gombe
males do hunt. However, at Gombe
meat is parceled out by males among
allies, along lines of kinship and dom-
inance, and to females traveling with
the hunting party. The presence of es-
trus females leads to larger party sizes
and to increases in the frequency of
hunting. Stanford considers the pres-
ence of females to be the best predic-
tor of whether a party will decide to
hunt. Based on these data, Stanford
suggests that meat acquired by hunt-
ing has greater social than dietary
value, and is instead used as a form of
social currency. He hypothesizes that
male hunting behavior is a mating
tactic to exchange red colobus meat
for sex with estrus females. He pro-
poses that the cognitive requirements
for the successful sharing of meat
place high selective demands on social
manipulation and politicking, the ul-
timate goal of which is to improve
access to estrus females.

If the possession of meat allows
greater access to estrus females, it is
expected that males would exchange
meat for copulations, which has indeed
been observed. However, meat was ex-
changed for copulations in only 33% of
all successful hunts in which estrus fe-
males were present. The number of ac-
tual unambiguous observations by
Stanford of these exchanges was only
five, three of which occurred on the
same day during the same hunt. The
rate of meat sharing with estrus females
is comparable to that among Ngogo
chimpanzees (Kibale, Uganda), where
estrus females received meat about 29%
of the time they were present.6 Whether
or not males received copulations in ex-
change is unknown. In addition, Watts
and Mitani7 found that both the num-
ber of hunts and number of kills per day
significantly increased when more sea-
sonally ripe fruit was available, which
suggests that Ngogo chimpanzees and
perhaps all chimps hunt when energy is
more easily obtained. At Taı̈ (Ivory
Coast), chimpanzees distribute meat
more cooperatively, rewarding hunters
who participated in the hunt regardless
of whether they were successful or not.8
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The sharing of meat for sexual access to
females may play a negligible role at Taı̈
and other sites, with reciprocal meat
sharing primarily among males per-
haps being more important in main-
taining alliances or dominance. There
are no data to indicate that successful
chimpanzee hunters, or at least the
males that successfully control meat
distribution, have a higher copulatory
or reproductive success than others do,
which would be expected if meat shar-
ing among chimpanzees was a mating
tactic. That there are so few undisputed
observations of meat for sex at Gombe
and other sites greatly weakens the hy-
pothesis that meat for sex is a utilized
reproductive tactic.

The causal mechanism driving male
chimpanzee hunting behavior re-
mains unclear. This is especially un-
fortunate because in The Hunting
Apes: Meat Eating and the Origins of
Human Behavior Stanford uses his hy-
pothesis for male chimpanzee hunt-
ing behavior as the foundation of his
model for early hominid cognitive and
behavioral evolution. In this largely
reworked version of Washburn and
Lancaster’s9 “Man the Hunter” model,
Stanford proposes that the origins of
human intelligence are based not on
cooperative big-game hunting but in-
stead on the cognitive and strategic
requirements involved in the harsh in-
tragroup social politics surrounding
meat-sharing. Because of the Machia-
vellian demands of forming intra-
group alliances and coalitions, intelli-
gence and cooperative behavior
sufficiently evolved so that coopera-
tive hunting became possible and re-
placed stealth and individualism, all
based on the desire to control meat.
In other words, “[s]ociality, better
weapon manufacture, and larger brain
size may thus be traits that arose in
response to the need to find and capture
prey.” (The Hunting Apes, p. 105).

Although this model proposes some
interesting ideas, there are several as-
pects that make it difficult to accept.
Stanford suggests that modern hunt-
er-gatherer men also use meat sharing
as a political tool and mating tactic by
displaying their hunting prowess to
increase their sexual access to
women. While it is true that among
some hunter-gatherer groups, like the
Aché, males who are more successful

hunters have much higher fertility,10

the comparison to chimpanzee males
may be too simplistic. Aché males do
not and cannot monopolize their
catch in the way that chimpanzee
males do because the resources hunt-
ers acquire are monitored by the
group with the expectation that the
catch will be shared with less success-
ful hunters.11 At no time do Aché
males have the control over resources,
or the means to exploit this control, in
the manner that Stanford has hypoth-
esized is true for chimpanzee males.
Another unanswered question left by
this model is: If the control of meat by
chimpanzee males is a mating tactic,
why do they exchange meat for sex
with females so rarely? The additional
problem posed by the hunter-gatherer
data used to formulate this model is
that the informal phylogenetic brack-
eting of behavior of early hominids
using chimpanzees and modern hu-
mans that Stanford proposed is ques-
tionable because numerous bracket-
ing hominid and Pan taxa are extinct
and their behavioral adaptations are
unknown.12 With the very limited
comparative data available, it cannot
be determined when the modern hu-
man behavioral pattern emerged.
Lastly, this model does little to explain
the evolution of the one adaptation,
language, which is most intimately as-
sociated with greater cognitive ability.

The weaknesses of this or other pre-
viously proposed models of hominid or-
igins9,13 illustrate the inherent difficul-
ties posed by constructing explanations
for unique events, such as the origin of
highly derived taxa with unique adapta-
tions like language and complex social-
ity. As Cartmill has noted,14,15 the prob-
lem of hominid origins is largely
intractable because we lack the repli-
cated comparative data (or homopla-
sies) on specific hominid adaptations
with their associated causes. Without
the natural, replicate data that made
Stanford’s investigations into red colo-
bus life-history traits possible, or the
origination of mammalian sociality
possible, or an evolutionary explana-
tion for the order Primates possible,15

formulating an explanation for the ori-
gin of a unique and derived taxon is
difficult, but not beyond the realm of
investigation. Robust explanations that
focus on the functional and ecological

contexts in which specific traits were
likely to have arisen, using both biome-
chanical principles and resolved phy-
logenies, have been formulated with
great success.16 An integrative ap-
proach that synthesizes functional anal-
yses of the fossils and the closest mod-
ern analogs, reconstruction of hominid
paleoenvironments, and the determina-
tion of the underlying factors influenc-
ing the socioecology of extant apes is
the one most likely to result in a satis-
fying explanation for the origin of
hominids.
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