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Social Cognition in Primates

C. M. Heyes

I. INTRODUCTION
A. History and Definition

Investigétiohs of comﬁlex social behavior in nonhuman primates received
new impetus and began to be described as studies of “social cognition” in
the late 1970s. following publication of the “social function of intellect” or
soclal intelligence” hypothesis (Humphrey, 1976; see also Chance & Mead,
1953; Jolly, 1966), and the suggestion that chimpanzees may have a “theory”
of mind” (Premack & Woodruff, 1978). The former proposed that the
-social, rather than the physical, environment was the principle source of
s+ selection pressure for the evolution of primate intelligence, and the latter
i raised the possibility that individual cthpanzees and other nonhuman pri-
mates (henceforward simply “primates”) may attribute mental states, such
as beliefs and desires, to themselves and to others.

Broad definitions of social cognition portray all. recent studies of primate
social behavior as investigations of social cogmtlon (Cheney & Seyfarth,
1990b; 1992; de Waal, 1991; Kummer, Dasser, & Hoyningen-Huene, 1990;
Quiatt & Reynolds, 1993), but a substantial proportion of these studies are
of relatlvely little interest to psychologists. They either document patterns

. of spontaneous social behavior without giving any 1nd1cat10n of the psycho-
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logical processes responsible, or are thought to show that perceptual and
associative mechanisms well known to be responsible for processing infor-
mation from the physical or asocial environment are also activated by social
stimuli. Studies of this kind will be neglected in the present review in favor
of research that provides, or is widely thought to provide, evidence of
distinctively social cognition, that is, of cognitive processes that operate only
or typically on information derived from, or relevant to, other animals.
One of the virtues of this restriction is that it means that we do not have to
take any stance on the question of whether the processes of associative
learning are either “cognitive” or “noncognitive” (Dickinson, 1983; Pre-
mack, 1983). It is sufficient to note that, since these processes commonly
operate on asocial input, associative learning is not a variety of distinctively
social cognition. '

B. Overview

The social function of intellect hypothesis is widely cited but its influence on
research in social cognition has been indirect. The hypothesis clearly pre-

~dicts that “there should be a positive correlation across species between

‘social complexity’ and ‘individual intelligence’” (Humphrey, 1976, p. 26},
and yet this prediction has not been tested in studies of social cognition
(Macphail, 1991). Instead of attempting to correlate these variables across a
broad range of primate and nonprimate species, researchers have focused on
primates that spend a large proportion of their time engaged in complex
social interactions, and have examined, not their general intellectual ability,
but their capacity to. process social information. Thus, the social function of
intellect hypothesis has functioned less as a hypothesis than as a general
guide to where in the animal kingdom social cognition is most likely to be
found. ' .

The majority of studies reviewed here concern primates but experiments
on other animals are mentioned. These are rarely regarded as investigations
of social cognition but in many cases the evidence that they provide is as
strong as that of primate studies. Consequently, depending on one’s as-
sumptions about the evolution of intelligence and the appropriate applica-
tion of Ockham’s razor, research on rodents and birds either indicates that
social cognition is relatively widespread among vertebrates, or acts as a
reminder that more general processes may be responsible for behavior sug-
gestive of social cognition.

In contrast with the indirect and yet conspicuous influence of the social
function of intellect hypothesis, the effect of Premack and Woodruff’s (1978)
theory of mind hypothesis has been immense but not always obvious. All
studies of social cognition in primates have been either explicitly designed
to investigate the possibility that they attribute mental states or derive
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parative psychologists have long regarded motor imitation (the spontaneous
reproduction of acts yielding disparate sensory input when observed and
executed) as a sign of higher intelligence, and sought evidence that it occurs
among nonhuman animals (Thorndike, 1898). However, after nearly 100
years of research, there is still no unequivocal evidence of motor imitation in
any primate species (Byrne, 1993; Crawford, 1939; Galef,1988; Tomasello,
Davis-Dasilva, Camak, & Bard, 1987; Visalberghi & Fragaszy, 1992).

Under uncontrolled and semicontrolled conditions the occurrence of im-
itation in monkeys (Beck, 1976; Hauser, 1988; Kawai, 1965; Nishida, 1986;
Westergaard, 1988) and chimpanzees (de Waal, 1982; Goodall, 1986; Mig-
nault, 1985; Sumita, Kitahara-Frisch, & Norikoshi, 1985; Terrace, Petitto,
Sanders, & Bever, 1979) has been inferred from the performance of a com-
plex, novel, previously observed act by a single animal or a succession of
animals within a group. Even if one disregards the potential lack of re-
liability of these observational or anecdotal data, they are not compelling. In
all cases, the observed behavior could have been acquired by a means other
than imitation (e.g., trial-and-error learning), and in many cases there is
evidence that it was so acquired (Adams-Curtis, 1987; Fragaszy & Vis-
alberghi, 1989; 1990; Galef, -1992;‘ Visalberghi & Trinca, 1989). For exam-
ple, the habit of potato washing was supposed to have been transmitted
through the population of Japanese macaques on Koshima Island through
imitation (Kawai, 1965; Nishida, 1986). However, given the order in which
members of the troop were observed engaging in this behavior (first a
juvenile, Imo, then her playmates, then their mothers), it is equally likely
that, rather than copying the actions of potato washers, naive animals fol-
lowed or chased them into water while holding a potato. Once in that
position, the pursuing animal would only have to drop and then retrieve its
potato, now sand free and with a salty taste, to acquire the behavior. Fur-
thermore, the hypothesis that potato washing spread through following
rather than imitation is consistent both with the slow rate of transmission on
Koshima Island (Galef, 1992), and evidence that isolated monkeys readily
learn to wash sandy food when they find it close to water (Visalberghi &
- Fragaszy, 1992).

A further example concerns a chimpanzee, N1m that was trained to use
American Sign Language (ASL) (Terrace et al., 1979). Analysis of Nim'’s
ASL utterances suggested that, rather than using signs creatively to commu-
nicate, he frequently copied sequences of signs that had recently been used
by a human trainer. However, there is reason to doubt that this copying
behavior is indicative of a capacity beyond that of associative learning. Nim
was trained in ASL using a mixture of informal methods including “mold-
ing” (physical guidance of the animal’s hands by a trainer), and praise for
correct or partially correct production of signs. Consequently, his ability to
copy signs could have been due, not to spontaneous matching of observed
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