
Intentional Deception Among Nonhuman Primates 

by 

Jennifer C. Hatchett 

A SENIOR THESIS 

for the 

UNIVERSITY HONORS COLLEGE 

Submitted to the 
University Honors College 
at Texas Tech University in 

partial fulfillment of the 
requirement for 

the degree designation of 

HIGHEST HONORS 

MAY 2001 



^^^1 Table of Contents ^'' 

INTRODUCTION 1 
BACKGROUND 1 

WHATCONSHTUTESINTENTIONAL DECEPTION? I 
COGNITIVE PREREQUISITES FOR INTENTIONAL DECEPTION 3 
EVIDENCE FOR INTENTIONAL DECEPTION IN NONHUMAN PRIMATES 4 

Haplorhines ................ .........................— 4 
Ceboids ................................. .... ...................... ....................4 

Cebus apella (Capuchin Monkey) 4 
Cercopithecoids 5 

Macaca mulatto (Rhesus Monkey) 5 
Pap/o (Baboon) 6 

Po/i^o (Orangutan) 8 
Gorilla (GonllsL) 9 
Pan (Chimpanzee) 10 

Theory of Mind ................................ ................. .......... 14 
Homo scpiens (HuTQans) 15 
Nonhuman Primates 20 

DISCUSSION 20 
DECEPnON AMONG NONHUMAN PRIMATES 21 

Savannah Hypothesis.......................................................................................... 22 

Social Intelligence Hypothesis . 24 
CRITICAL ANALYSIS 26 
SUGGESnONS FOR FUTURE RESEARCH 29 

CONCLUSION 30 

UTERATURE CITED 33 



Intentional Deception Among Nonhuman Primates 

JENNIFER C. HATCHETT 

INTRODUCTION 

The body of literature on nonhuman primate cognition is enormous and widely 

applicable to many fields. One of the most reveaUng aspects of primate cognition 

currently imder study is the potential ability of nonhuman primates to intentionally 

deceive others (both other non-human primates as well as humans). Deception may take 

many forms, and there are various interpretations for these behaviors. Specifically, 

deception is seen as an adaptive ability used to provide an individual with an advantage 

over others. The ability of some nonhuman primates to deceive is important not just in 

terms of understanding the behavior of these primates but also because of its imphcations 

for the evolution of human adaptations. This study approaches the literature on 

intentional deception in primates, focusing on the Haplorhines, specifically, hominoids, 

who are attributed with the highest-level cognitive abihties, and on the implications of the 

development of deception as an adaptive human scheme. 

BACKGROUND 

WHA T CONSTITUTES INTENTIONAL DECEPTION? 

Deception is a rather difBcult concept to define in simple, absolute terms. At the 

most basic level, it is "the projection, to one's own advantage, of an inaccurate or false 

image of knowledge, intentions or motivations" (de Waal, 1992). Mhchell (1999:295) 

describes deception as "strategic script violation". Normal human activity is understood 

in terms of scripts, which prescribe appropriate behavior in a particular situation 

(Mitchell, 1999). Deception occurs when variations of normal scripted behavior are 

enacted or when a script is performed in an inappropriate circimistance (Mitchell, 



1999:297). Thus, behaviors that are common and normal in certain circumstances 

constitute deception when used in inappropriate contexts. Deception is well recognized 

in humans, and it is universal and used intentionally by people to influence the outcomes 

of encounters and situations (LaFreniere, 1988). Deception of a sort is also recognized in 

many other animals; harmless butterflies that look like poisonous ones, insects that look 

like leaves or sticks, the camouflage of a zebra in its woodland habitat, all are examples 

of deception (Chraiey and Seyfaith, 1990). These types of genetically programmed, 

inherently deceptive properties are not useful to cognitive studies. The types of deception 

that are revealing in terms of cognitive abilities are flexible, tactical behaviors. 

Deception is also very difBcult to document in scientific terms. Accoimts of 

deception among primates are anecdotal, and by their nature they are infi-equent; an 

animal cannot use deception too fi-equently among famiUars or the tactic will soon cease 

to be effective. Some researchers (Patterson and Linden, 1981; de Waal, 1992; Savage-

Rumbaugh and Lewin, 1994) tend to attribute higher-level cognitive abilities to instances 

of assumed intentional deception, while others (Miles, 1986; Tomasello and Call, 1997) 

are more parsimonious and view the idea of intentional deception by primates as suspect. 

Byrne and Whiten (1992) attempted to compile anecdotes of Distances of deception by 

nonhuman primates by sending questionnaires to primatologists to ehcit stories and 

examples of deception fi^om within the various scientists' fields of study. The researchers 

then organized categories of deception and quantitative evaluations of instances of 

deception by taxon. Strepsirhines were not attributed with any tactical deception, as no 

primatologists reported such examples, while some monkeys and all great apes 

demonstrated at least minimal abilrties of deception (Byrne and Whiten, 1992). 
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COGNITIVE PREREQUISITES FOR INTENTIONAL DECEPTION 

Deception in primates has been shown to take two forms, each of which requires 

specific cognitive abilities. The simplest form, found in some cd)oids and 

cercopithecoids like Macaca mulatto and Cebus apella (and discussed in more detail 

later) involves trial-and-error. In this type of deception, the subject discovers a tactic that 

aids in the achievement of a goal, and the tactic is repeated under the circumstances in 

which it is beneficial. There is no real evidence for self-recognrtion, recognition of 

others, or mental-state attribution for others in primates that demonstrate this type of 

deception (Whiten and Byrne, 1988). This level of deception is based on what is called 

first order intentionality, or actions performed with the intention of achieving a particular 

goal (Chadwick-Jones, 1998). 

The more complex form of deception is seen in humans and possibly other 

hominoids, discussed later. This type of deception involves a conscious effort to trick 

another individual so that the subject's goals will be realized. An individual must pretend 

and convince the target that something is true when it is in reality false. Deception at this 

level is thought to require recognition of sel^ recognition of other, and the attribution of 

mental states to others, a relatively high-level cognitive ability, one that is not developed 

in human children until about the age of four years (LaFreniere, 1988). It is referred to as 

second-order intentionality, and rt is based on the recognition of the goals of others 

(Chadwick-Jones, 1998). Tactical deception requires the abihty to intentionally behave 

in a manner that will convince a perceptive audience of some state of affairs that is not 

accurate. This implies the ability to see oneself and the environment fi^om the perspective 

of others in the group and the understanding that others have the same abilities of 

perspective taking and comprehension, thus it requires a theory of mind (LaFrenier, 

1988). Some forms of deception, involving hiding of oneself or objects, also require the 
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ability to imagine the visual perspectives of others. These high-level cognitive abilities 

required for deception are revealing in terms of ̂ )e-human relationships as well as 

human development. 

EVIDENCE FOR INTENTIONAL DECEPTION IN NONHUMAN PRIMA TES 

Haplorhines 

Evidence for tactical deception in Haplodiines (excluding hominoids which are 

discussed later) is sparse and highly anecdotal. It seems likely that ceboids and 

cercopithecoids lack some of the higher-level cognitive abiUties that may allow 

hominoids to intentionally deceive. One laboratory experiment using longtail macaques 

convinced the researchers that these animals lack the ability to understand the visual 

perspectives of others (Kummer, et al., 1996), although a different report (Byrne and 

Whiten, 1991) offers an observation of barbary macaques shielding themselves in the 

cone of vision behind trees where human observers could not see them. This observation 

(Byrne and Whiten, 1991) offers only weak evidence for possible visual perspective 

taking and is not substantiated by other reports; however, perhaps the rudimentary 

beginnings of deception in monkeys can provide msight into the development of the 

cognitive processes which allow elaborate deception in apes. 

Ceboids 

Cebus cqyella (Capuchin Monkey) 

A study conducted with brown capuchin monkeys used three monkeys in a 

laboratory setting in experiments in which the monkeys benefited by indicating the 

location of hidden food either accurately or inaccuratdy in the presence of either a 

cooperative or competitive trainer (Mitchell and Anderson, 1997). The monkeys quickly 

learned to indicate the location of food accurately for the cooperative trainer, who would 
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then give the food to the monkey. It took longer for the subjects to learn to indicate the 

location of food inaccurately or withhold information in the presence of the competitive 

trainer, who would take the food if foimd. The responses of the capuchins appear to be 

based on multiple discrimination learning rather than mental state attribution, and so they 

are not mdicative of true intentional deception so much as trial-and-error experience. 

Cercopithecoids 

Macaca mulatto (Rhesus Monkey) 

Some researchers (de Waal, 1982) have suggested that rhesus monkeys, as well as 

other species, may practice deception by withholding information, for example, an 

individual may not issue a food call upon discovering food, a tactic that would seem to 

offer the benefit of access to food without competition. However, based on field 

experiments with fi^ee-ran^g macaques at Cayo Santiago, Hauser (1992) suggests that 

animals failing to issue a food call were much more likely to be attacked when others in 

the group discovered the food than were animals who did call out, especially among 

female macaques. In fact, animals who called actually ended up with more food than 

those who did not, as non-calling individuals were often chased away fi-om the food upon 

discovery. In the group under study, the presence or absence of a food call had no 

significant effect on how long it took the rest of the group to realize the discoverer had 

food. This study (Hauser, 1992) suggests that the costs of withholding information about 

food may be greater than the potential benefits, which might help explain the relative 

rarity of such acts of simple deception. According to Byrne and Whiten (1991), 

withholding information is a form of deception that may be attributed to recognition of 

simple cause and effect relationships. For example, a macaque recognizes that if she 

calls out upon discovering food, she will attract the attention of others in the group; if she 

does not call out, she may avoid attracting attention. 



Four rhesus monkeys were tested in a laboratory on their abilities to understand 

the causal connection between seeing and knowing (PovineUi, et al, 1991). In this study, 

copied fi-om an experiment using chimpanzees (PovineUi, et al., 1990) discussed later, the 

monkeys watched while food was hidden under one of three cups by a 'loiower" 

(although the monk^s could not see which cup was used). A "guesser", who did not see 

the food hidden, then entered the room. The knower pointed to the correct cup and the 

guesser pointed to an incorrect one, while the monk^s attempted to find the food. No 

correlation was found indicating that the monkeys understood the difference between the 

information possessed by the knower and the guesser. The researchers (PovineUi, et al., 

1991) concluded that rhesus macaques are incapable of inferring the mental states of 

others. From this conclusion (PovineUi, et al., 1991), it may be deduced by extension that 

rhesus monkeys would be incapable of intentional deception; one requirement, discussed 

below, is that of mental-state attribution. 

Papio (Baboon) 

Of the cercopithecoid taxa for which studies were found, Pcq>io (baboons) seem to 

display the most complex forms of deceptive activities. The study of baboon deception is 

particularly difQcuh, since baboons live in comparatively large social groups; deception 

fails to be effective if practiced too often among familiars. Deception practiced by non

specific baboons in a field study is described by Byrne and Whiten (1985), and they 

foimd four main deceptive types. In the first type, a juvenile baboon screams m distress, 

attracting the attention of a parent or male leader who responds by chasing away a nearby 

individual who has gathered some food; in the ensuing commotion, the juvenile takes the 

food for itself (Byrne and Whiten, 1985:207). Type 2 deception involves a juvenile, 

under attack by an adult male, pretending to see a predator or another baboon troop. The 

juvenile's gaze distracts the attacker long enough for escape to be possible. In another 



instance, a baboon displaced fi-om a feeding patch by another might enlist the other's aid 

in attacking a third party, even though the first individual might have no reason to wish 

harm to the third. WhUe the second animal attacks the third, the first resumes its original 

place. The fourth type ofdeception involved leadership. While the group was feeding, 

the leader walked off quickly. Within a few minutes, the rest of the group began to 

foUow, but the leader simply circled around to feed back at the same spot, now deserted. 

AU of these examples may be perceived by humans as intentionaUy deceptive, but it 

seems more parsimonious to see these behaviors as the result of recognition of cause and 

effect; the social intelligence of monkeys is great, and it is likely that experience would 

have taught the individuals the effects of different behaviors. 

A weU-known example that is somewhat more difficult to dismiss describes a 

female baboon who, over the course of about twenty minutes, graduaUy inches her way 

along untU she is partiaUy behind a rock and within grooming distance of a subordinate 

male (Kummer, 1982). The female's position behind the rock hides her fi-ont and arms 

from view of the dominant male so he cannot see that she is grooming a subordinate. 

This instance has been taken as evidence for baboons understanding the visual 

perspectives of othCTS (Kummer, 1982). 

Hominoids 

As it is for ceboids and cercopithecoids, evidence of intentional deception in 

hominoids is anecdotal, but r^orted cases are much more numerous and complex among 

apes than monkeys. The deceptive abilities of the great apes seem to indicate much more 

complex cognitive abUities and thought processes than are found in monkeys. It remains 

unclear whether these deceptive abilities reflect an intentional use of behavior to create a 

false belief in another. 
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Pongo (Orangutan) 

Although orangutan studies are somewhat less estabUshed than those of goriUas 

and chimpanzees, early work indicates the potential of finding similar deceptive abilities 

among aU the great apes, although fi-equency seems to vary fi-om one taxon to another. 

The most weU-known long-term laboratory study of an orangutan is Project Chantek, 

developed in 1978 to study language acquisition in orangutans (Miles, 1986). At about 

two years of age Chantek began to use signs deceptively, signaling the presence of a cat 

outside when none was there. Although Miles (1986) takes an extremely skeptical view 

of anecdotes of perceived deception, she comments that the fi-equency and consistency of 

Chantek's use of this tactic seems to indicate an intentional deception. Later instances of 

deception by Chantek involved ruses to gain access to restricted areas or playthings or to 

avoid completing a distasteful task. For example, Chantek in one instance signed to be 

aUowed to play with a plush monk^r toy kept in a certain closet. When aUowed access to 

the toy, however, Chantek instead reached for some tools also kept in the closet but 

forbidden (Miles, 1986:257). 

In instances where deception was a possible interpretation for Chantek's actions. 

Miles is carefiil to note more parsimonious explanations if they exist (Miles, 1986). For 

example, Chantek used the sign for dirty to indicate a need to use the bathroom. When 

taken into the facility, however, at times he would not eUminate but would simply play 

with things in the bathroom—turning the water on and off, flushing the toilet, etc. 

Although this use of the sign for dirty might be interpreted as Chantek essentiaUy lying 

about needing to use the bathroom in order to gain access for play, MUes notes that 

perhaps in Chantek's mind the sign dirty might apply not only to needing to use the 

bathroom but to the fadUty itself or, in other instances, to access to restricted or 

forbidden activities or places (Miles, 1986:259). What needs to be more fiiUy estabUshed 

is the existence or nonexistence of intention in Chantek's deceptive actions. 
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Gorilla (GoriUa) 

Field studies of goriUas demonstrating deceptive behavior are rather sparse, 

although laboratory studies (Patterson and Linden, 1981; ChevaUer-Skohiikov, 1986) 

have revealed a likelihood that such acts do occur. The weU-known language-trained 

goriUa Koko provides evidence that convinces her trainer and keeper, Francine Patterson, 

that goriUas can and do deceive (Patterson and Linden, 1981). Patterson reports on 

Koko's lying abiUties; since the author focuses on signed communication, other forms of 

deception are not reported. Koko has Ued on several reported occasions, primarily to 

shift blame for some wrongdoing. For example, when Patterson entered Koko's room to 

find her sink broken and asked what happened, Koko signed "Kate there bcuf\ blaming 

an assistant for the damage (Patterson and Linden, 1981:182). In another instance, Koko 

nipped a keeper in the excitement of play. When Patterson asked her what happened, 

Koko answered 'Wo/ teeth". Patterson confronted her, 'TCoko, you Ued!". Koko's reply 

was a contrite """^Bad again Koko badagairf (Patterson and Linden, 1981: 181). Patterson 

takes these instances as evidence for the capabUity of language-trained goriUas to 

intentionaUy Ue, a manifestation of the abiUty to deceive in a more general sense. 

Patterson also describes Koko's sense of humor (Patterson and Linden, 1981: 

142), a feature that she insinuates is a type ofdeception; language expected to be used in 

a certain way is distorted. For instance, several times over a couple of months Koko 

would ask for drinks for her nose, eye, or ear, saying that these body parts were thirsty, 

although Patterson does not question that Koko knew the correct meaning of the signs. 

In a review of reports of deceptive behavior among apes. Miles (1986:251-2) 

expresses doubt about Patterson's interpretations of Koko's behavior. MUes (1986) 

argues that Patterson endows Koko with traits, such as recognition of the absurd, that no 

other researcher has reported for their animals and suggests that better understanding of 

what ^ecific signs reaUy mean to Koko would help to clarify these acts. It is interesting, 
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however, that Koko is the only goriUa found to demonstrate the fliU range of mirror-

based, self-directed behaviors that characterize creatures demonstrating mirror self-

recognition. 

Another report also describes instances ofdeception in laboratory goriUas 

(ChevaUer- Skohiikoff, 1986). In two situations with two different goriUas, the subject 

made fiiendly gestures such as kissing noises and puckered-Up faces and then either tried 

to take something from the researcher or hurt the researcher (ChevaUer- Skolnikoff, 

1986:212-3). In the third instance, a female goriUa in estrus "presented" to her male 

companion, who had been pursuing her for several hours without reception. The male, 

who had apparentiy given up, ignored her presentations several times untU the female 

convinced him she was serious. When the male approached, however, the teasing female 

ran off (ChevaUer-Skolnikofl̂  1986:213). These examples are interpreted by the authors 

(ChevaUer-Skohiikoff, 1986) as demonstrating an abiUty in goriUas to use natural actions 

to lead another individual to beUeve one state of affairs and then turn the situation to their 

advantage. 

Pan (Chimpanzee) 

Chimpanzees are the most highly studied nonhuman apes, and the literature on 

deception reflects this bias. Laboratory (PovineUi, et al., 1990; Premack and Woodruff, 

1978; Savage-Rumbaugh and Lewin, 1994) and field studies (GoodaU, 1971) have both 

foimd a wide variety of deceptive behaviors m chimpanzees and have suggested that 

chimpanzees may possess the basic cognitive abUities which make intentional deception 

possible. In one study mentioned earUer, PovineUi, et al. (1990) tested visual perspective 

taking in four chimpanzees and concluded that chimpanzees understand that those 

individuals who see an object or event have a different knowledge than others who did 

not see it. The experiments consisted of a "knower" who, whUe being watched by the 
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chimpanzees, hid food in a room (although the chmipanzees could not see exactly where 

the food was hidden). Another trainer, the "guesser", stayed outside the room imtU after 

the food was hidden. The chimpanzees then had to choose which trainer to beUeve in 

order to receive the food as a reward. The animals learned quickly to choose the knower, 

and when a novel version of the test was administered, the chimpanzees were able to 

transfer what they had learned to a situation in which the knower acted as before, but the 

guesser stayed in the room with his head covered (PovineUi, et al., 1990). From the 

responses of the subjects, the researchers concluded that chimpanzees are "capable of 

modeling the visual perspectives of others" (PovinelU, et al., 1990:203), a requirement for 

some forms ofdeception involving hiding of oneself or of objects. 

Recent work by Reaux, et al. (1999) reexamines the issue of visual perspective 

taking in chimpanzees. A series of experiments were conducted, over a long period of 

time, in which there were two trainers in a room together, one of whom could see and one 

of whom could not due to having the eyes covered or closed or the back turned (Reaux, et 

al., 1999). The chimpanzees had to choose the trainer who could see; for each correct 

choice the animal was given a food reward. Although some learning speared to occur 

over time, the chimpanzees chose abnost randomly r^ardless of the trainer's condition. 

Reaux, et al. (1999) foimd no evidence that the chimpanzees understood anything about 

the relationship of the face and eyes to seeing and attention or to knowing. This study 

does not support the study by PovineUi, et al. (1990) on chimpanzee visual perspective 

taking, and by extension it does not support any claim that chimpanzees understand 

differential knowledge. 

Another important laboratory study into chimpanzee cognition examines a 

chimpanzee's abiUty to impute motivation or intent to an actor (Premack and Woodnifl[̂  

1978). Premack and Woodruff (1978) showed a series of short video segments to a 
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chimpanzee named Sarah. Each video segment showed a human actor attempting to 

solve a problem. After being shown each video cUp, Sarah was given two photographs to 

choose from, one of which showed a picture of the solution to the problem and the other 

showing a scene irrelevent to the problem. The chimpanzee performed quite weU on 

these tests by choosing the correct solutions to each problem (Premack and Woodruff, 

1978). The tests were then compUcated by the addition of another trainer in the videos, a 

trainer toward whom the chimpanzee had shown some hostiUty. The solutions offered in 

this segment included the correct solution and one other in which the trainer was injured 

in the process of trying to solve the problem. The chimpanzee performed as expected by 

choosing the correct solution for the favored trainer and the injurious solutions for the 

less-favored trainer. From these studies, Premack and Woodruff (1978) conclude that 

chimpanzees have the abiUty to attribute motive or intent to an individual, since the 

subject had to identify a motive in order to figure out which solution would solve the 

problem. 

In yet another laboratory study (Savage-Rumbaugh and Lewin, 1994), an adult 

female Panpaniscus, or bonobo chimpanzee, Matata, was being introduced to a new 

person of whom Matata became jealous. The chimpanzee would not let the visitor touch 

any of her favorite items, including her food bowl. One day Matata held out her bowl 

and indicated to the researcher, Savage-Rumbaugh, that she wanted to be fed, so the 

researcher left the room to get food. In a couple of minutes, Matata began screaming 

loudly. The researcher returned to find the visitor holding Matata's food bowl and the 

chimpanzee screaming and acting as though the visitor had stolen her bowl, and seeming 

to ask for assistance from the researcher in regaining her lost property. When the visitor 

was able to explain what had happened, it turned out that Matata had placed the bowl in 

her hands and then began screaming as if she had been wronged. WhUe the researcher 
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and the visitor were discussing this incident, Matata seemed to realize she had been found 

out and began grooming herself intently (Savage-Rumbaugh and Lewin, 1994:274-275). 

Although examples ofdeception from chimpanzees in non-laboratory settings are 

less common than laboratory reports, it appears that these chimpanzees also engage in 

deceptive behaviors. One very interesting anecdote suggests that chimpanzees may even 

participate in coUective lying; that is, more than one animal might coUaborate to deceive 

others (de Waal, 1989). One male from the Amheim zoo colony, named Yeroen, when 

involved in a conflict would feign interest in some smaU object in order to distract his 

adversary and break the tension. A number of chimpanzees would gather to see what the 

male was looking at but would soon lose interest and leave. The adversary, however, 

would stay and examine the discovery with Yeroen, and the two would focus aU their 

attention on their find. After a few minutes the two would begin to groom each other, 

and peace would be restored. The object of so much attention was never identified by the 

human researcher (de Waal, 1989:238-9). This series of actions may have resulted from 

a real discovery by Yeroen, but the disinterest of the rest of the group besides the 

adversary, and the intense interest afforded the object by the two opponents suggests that 

the conflicting individuals worked together to construct a Ue that would aUow them to 

restore peace without losing face. 

One very weU known example from the field comes from GoodaU (1971) who 

describes a young chimpanzee, Figan, spotting a banana in a tree directiy above a more 

dominant male, GoUath. Figan pretended to ignore the banana and quickly moved away, 

because chimps find it difficult to inhibit their natural tendency to gaze at desired objects. 

A quarter of an hour later, after GoUath had moved away, Figan quickly retrieved the 

banana. This example Ulustrates the abUity of chimpanzees to control their tendency to 

indicate desired items in order to ensure their access to these items. 
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Stories of chimpanzee deception are common because chimpanzees are more 

frequentiy studied than the other apes. These studies demonstrate a wide variety of 

potentiaUy intentional deceptive behaviors and also reinforce the understanding that 

chimpanzees may possess the basic cognitive abiUties required for intentional deception. 

Theory of Mind 

Basic to the discussion over the intentionaUty of nonhuman primate deception is 

research into the existence of a theory of mind in these animals. Theory of mind 

describes the abiUty of a creature to ascribe feeUngs, knowledge, beUefs, and motivations 

to another creature, even if these feeUngs, knowledge, beUefs, and motivations are 

different between the two animals. If intentional deception is characterized by the 

deUberate creation of false beUefs in one individual by another (Whiten and Byrne, 

1988), then the deceiver must have some understanding of its own beUefs or knowledge 

and the beUefs or knowledge of the target, as weU as the possibility that their beUefs or 

knowledge may not be the same. Considerable research has recently focused on the 

question of theory of mind in nonhuman primates (PovineUi, et al., 1990; Reaux, et al., 

1999; Premack and Woodruff, 1978; PovineUi, et al., 2000), as weU as on the issue of the 

development of a theory of mind in humans (Wimmer and Pemer, 1983; PovineUi and 

deBlois, 1992; Baron-Cohen, 1995). 

Recent work into the theory of mind issue has caUed into question the 

assumptions made by GaUup (1970) in his research in mirror self-recognition. GaUup 

(1970) states a connection between mirror self-recognition and theory of mind such that 

any creature that recognizes itself in a mirror could be assumed to possess both self-

awareness and a theory of mind, at least to some extent. These findings have been 

reevaluated in recent studies, based on evidence from normal and autistic human chUdren 

(Wimmer and Pemer, 1983; PovineUi and deBlois, 1992; Baron-Cohen, 1995) as weU as 
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from nonhuman primates (PovineUi, et al., 1990; Reaux, et al., 1999; Premack and 

Woodruff, 1978; PovmeUi, et al., 2000). 

Homo sapiens (Humans) 

Human chUdren seem to develop the abiUty to recognize themselves in mirrors by 

about the age of two years (GaUup, 1968). Should GaUup's (1970) hypothesis hold tme, 

then chUdren should also demonstrate some evidence of a theory of mind by this time as 

weU. In recent tests (Wimmer and Pemer, 1983; Gopmk and Meltzoff, 1994; PovineUi 

and deBlois, 1992), however, this correlation has not been supported, as chUdren tested 

for various aspects of theory of mind have not demonstrated any such manifestations 

until about the age of four years, at which time the theory of mind and corresponding 

cognitive abUities seem to develop very quickly. 

Hart and Fegley (1994) found a connection between social imitation and mirror 

self-recognition in human infants between 15 and 19 months old. The infants who 

demonstrated the highest levels of social imitation developed the abUity to recognize 

themselves in mirrors earUer than those who showed littie social imitation. Mirror self-

recognition was determined in this study through mark-directed behavior in chUdren who 

used the mirror to guide them to touch a rouge mark on their faces (Hart and F^ey, 

1994). They (Hart and Fegley, 1994) do not imply that social imitation is the only factor 

that leads to the development of mirror self-recognition, but they do find a correlation 

such that an infant's tendency to engage in social imitation increases in frequency in the 

months immediately preceedmg self-recognition. Hart and Fegley (1994) discuss a 

possible connection as weU between social imitation and a theory of mind, suggesting 

that imitation serves to highUght differences between the imitator and the subject, 

developing an understanding in the imitator that their behavior, and thus by extension 

thoughts/feeUngs/beUefs, differ somewhat from the behavior of the individual who is the 
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subject of imitation. This correlation may exist, but if such a coimection is proposed for 

human infants who engage in social imitation, surely the same connection must be 

proposed for many nonhuman primates that also engage in complex social imitation. 

Another study (Gopnik and Meltzoff, 1994) examined social imitation in relation 

to the development of an understanding of self and others. Gopnik and Meltzoff (1994) 

suggest that imitation in human infants as young as an hour old demonstrates at least 

some innate mapping of the coimection between visual clues and internal physical 

sensations. A newbom may see its mother stick out her tongue and then imitate the 

behavior, although the infant cannot see what it is doing; it can only experience the 

physical sensation of sticking out its tongue. Gopnik and Meltzoff (1994) suggest that 

this innate capacity for coimecting the seen actions of others and the felt actions of the 

self may form a foundation for later theories of self and other. 

Wimmer and Pemer (1983) tested groups of chUdren of ages 3-4,4-6, and 6 -9 for 

their abiUty to understand false beUefs in others based on stories and sketches. Each 

sketch showed a character placing an object in one location and another character moving 

the object to a different location in the absence of the first character. The chUdren were 

then asked where the first character would look for the object upon his return. Those 

who answered correctiy, if not guessing, would demonstrate an understanding that the 

first character had a different beUef than that possessed by the second character and by 

the chUd him- or herself about where the object achiaUy was. None of the 3-4-year olds, 

57% of the 4-6-year olds, and 86% of the 6-9-year olds correctiy identified where the 

character would look for the object (Wimmer and Pemer, 1983). To test the stabUity of 

the children's reactions, the tests were repeated using a third character, either an aUy or a 

competitor of the first character. The chUdren had to decide where the first character 

would send the third character to look for the object, dependent upon the friendliness of 
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the third character. Regardless of age, 85% of chUdren who had correctly identified 

where the protagonist would look for the object also correctiy identified where the 

protagonist would advise the third character to search. Wimmer and Pemer (1983) drew 

the conclusion that between the ages of 4 and 6, chUdren develop the abUity to represent 

a character's actions based on his or her intentions and motivations in relation to a false 

beUef; thus chUdren become able to represent the relationships between the epistemic 

states of two or more persons. 

The research of Wimmer and Pemer (1983) has been supported by other studies, 

such as one by PovineUi and deBlois (1992), who found a striking age difference between 

3- and 4-year old chUdren tested on their abilities to discriminate between the advice (by 

pointing) of a person who had hidden an object (the knower) and another person who was 

not present when the object was hidden (the guesser). The younger chUdren tested did 

not choose the advice of the knower in preference over that of the guesser, nor were they 

able to articulate how they knew where the object was hidden. The 4-year old chUdren 

did discriminate in their choice of the knower and could explain that they knew where the 

object was hidden because they had seen it being placed or had seen the knower point to 

where the object was hidden. Thus PovineUi and deBlois (1992) suggest that before 

about the age of 4 years, chUdren lack both the understanding that knowledge may differ 

from one person to another (the knowledge possessed by the chUd may not be possessed 

by another individual) and the understanding of knowledge acquisition (how the chUd 

him- or herself knew where the object was hidden). This study (PovineUi and deBlois, 

1992) remforces the current hypothesis that self-recognition in mirrors may exist in 

chUdren who lack the unda-standing of differential knowledge states and the acquisition 

of knowledge. 

- 1 7 -



Gopnik and Meltzoff (1994) also tested chUdren of ages three to four years to 

determine what the chUdren knew about their own minds, in order to compare this data to 

studies of chUdren's understanding of the minds of others in false beUef tests (e.g., 

Wimmer and Pemer, 1983). The researchers (GopnUc and Meltzoff, 1994) found that 

these young chUdren faUed to understand the same aspects of their own minds and past 

false beUefs as they did of the minds of others. These chUdren had much better control in 

tests of past knowledge than of past beUefs, and were also better at reporting past desires 

than past beliefs, as has been found in tests of understanding of the knowledge, beUefs, 

and desires of others (Gopnik and Meltzoff̂  1994). This suggests to Gopnik and Meltzoff 

(1994) that there is a strong connection between chUdren's understanding of their own 

mental states and their understanding of the mental states of others. The authors (Gopnik 

and Meltzoff, 1994) interpret these findings as evidence that young chUdren map 

coimections between mental states and behavior based on inference rather than 

perception; the young chUd does not use its memory to recaU past 

beUefs/knowledge/desires, but rather it uses inference to reconstmct its mental state. 

Gopnik and Meltzoff (1994) further develop this conclusion to explain that at each level 

of development, the chUd makes inferences about its own mental states and those of 

others in paraUel, assuming deep commonaUties between themselves and others; this 

primitive understanding may be the basis for the theory of mind demonstrated in older 

chUdren. 

Another interesting contribution to this issue of theory of mind comes 

from studies conducted on autistic children of various ages. Using tests sinular to those 

used by Wimmer and Pemer (1983), Baron-Cohen (1995) explains that autistic chUdren 

of a certain mental age show signs of recognizing themselves in mirrors but do not seem 

to understand false beUefs, much as chUdren under about the age of four years lack this 
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understanding; interestingly, mentaUy retarded chUdren of a mental age of at least four 

years also seem to understand false beUefs in a way that autistic chUdren do not. It also 

appears that most autistic chUdren have trouble distinguishing betwerai appearances and 

reaUty; thus, presented with a rock that looks Uke an egg, the autistic chUd would say that 

it is actuaUy an egg, whereas the normal chUd would recognize that it is reaUy a rock 

(Baron-Cohen, 1995). In addition, most autistic chUdren, even under considerable 

prompting, did not recognize the mentaUstic roles of the brain such as thinking, 

dreaming, or imagining, focusing instead on the role of the brain in moving the body and 

causing behavior. In contrast, most normal five-year olds focused primarily on the 

mental functions of the brain (Baron-Cohen, 1995). 

Baron-Cohen (1995) also explains current understanding of where in the brain the 

theory of mind (ToM) is located. Based on comparative studies of people and animals 

with various types of brain damage, it appears that ToM is located in the orbito-frontal 

cortex (Baron-Cohen, 1995). Humans and animals in which this part of the brain was 

damaged experienced loss of at least some social abUities, whereas damage to other 

frontal-lobe areas did not change social behavior (Baron-Cohen, 1995). Although it is 

not yet known what parts of the brain are affected m autistic individuals, it seems Ukely 

that the orbito-frontal cortex and some of the connected stmctures are involved, since 

autistic people often demonstrate dysflmctions simUar to those found in people in whom 

these stmctures have been damaged (Baron-Cohen, 1995). The simUarities between 

some of the cognitive dysflmctions in autistic individuals and the lack of these cognitive 

abiUties in normal chUdren under about age four suggests a development of particular 

parts of the brain during the fourth through sbrth years of Ufe. 
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Nonhuman Primates 

Recent studies have also examined theory of mmd in nonhuman primates, 

particularly in chmipanzees (Premack and Woodruff̂  1978; PovineUi, et al., 2000). 

Premack and Woodruff (1978), as discussed before, examined the abUity of a laboratory 

chimpanzee, Sarah, to model the intents and motives of a human trainer. The authors 

(Premack and Woodmff, 1978) suggest that Sarah was able to model the intentions of 

others, but they do not come to any conclusions on the abiUty of chimps to impute 

knowledge to other individuals. The recognition of others' goals and motives is a 

relatively complex cognitive abUity, but it does not imply a theory of mind in any 

creature. 

In a very recent vwrk, PovineUi, et al. (2000) argue that there is no real evidence 

that chimpanzees possess a theory of mind at aU, and that rather than the abUity to 

attribute mental states to others being a result of social complexity, chmipanzees have a 

highly- developed skUl of predicting the behavior of other individuals. PovineUi, et al. 

(2000) base much of their argument on an artificial inteUigence program caUed 

ChimpWorld, in which individual chimpanzee characters may be created, each possessing 

a mind but not a theory of mind, and placed in complex social situations. These 

characters then behave in certain ways based on many different variables. This program 

generates extremely complex social behaviors very simUar to those of real chmipanzees, 

thus demonstrating to PovineUi, et al. (2000) that a theory of mind is not necessary for the 

complexity of chimpanzee social Ufe. 

DISCUSSION 

The study ofdeception among nonhuman primates is relevant to the 

understanding of primate behavior in general and because it provides valuable clues in 

the study of the evolution of human adaptive behaviors. According to evolutionary 
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theory, traits that occur in two or more related species may often be assumed to have 

occurred in then- common ancestor. If intentional deception taking certain forms is found 

among humans as weU as aU the great apes, it may be assumed that this behavior was 

inherited from the common ancestor of humans and the other great apes, perhaps as early 

as 10-20mya (Byrne and Whiten, 1992:625). Based on such a proposal, die abUity to use 

deception to manipulate a situation to one's advantage must clearly have been adaptive to 

the environments in which ape predecessors found themselves. The benefits of such a 

trait are not immediately obvious, however. 

DECEPTION AMONG NONHUMAN PRIMA TES 

The study ofdeception among nonhuman primates poses mteresting questions 

about primate cognition and its ramifications for human brain development and 

evolution. Although deception among primates can take many forms, it may be divided 

mto two categories. First, there is deception that comes as the result of trial-and-error; a 

tried tactic that is successfiil in accompUshing some task may happen to be deceptive in 

nature. The other type ofdeception involves a conscious effort to manipulate another to 

beUeve one state of affairs exists when in reaUty it does not (Byrne and Whiten, 1992). 

This type ofdeception, so far substantiaUy reported only for hominoids, requires a host of 

complex cognitive abiUties. The Uterature avaUable on this topic is highly anecdotal 

(ChevaUer-Skohukov, 1986; de Waal, 1989; GoodaU, 1971; MUes, 1986; Patterson and 

Linden, 1981; Premack and Woodruff, 1978; Savage-Rumbaugh and LeAvin, 1994), 

which makes it difficiUt to synthesize into a quantitative form in any meaningfiU way, but 

this shortcoming is to be expected due to the infrequent and difficult-to-document nature 

of the topic. 
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There seems to be Uttle argument about the potential of the hominoids to use 

deception in order to achieve some purpose, although the frequency and intentionaUty of 

such events is debated (MUes, 1986). The interpretation of occurrences ofdeception is 

highly subjective, which makes it difficult to compUe an accurate record of these events. 

In addition, there is a direct correlation between the total number of studies performed on 

a group of primates and the occurrences ofdeception reported. The more studies are 

performed on a taxon, the more incidences ofdeception arise. Thus, it is not surprising 

that Papio and Pan offer the most examples ofdeception, although the types ofdeception 

used vary widely. 

Savannah Hypothesis 

Bjmie and Whiten (1992) compUed a database of observations ofdeception 

among primates from scientists around the world. The researchers found the highest 

numbers of observations among Papio and Pcaj. To explain this bias, Byme and Whiten 

(1992) suggest that open country (savanna) Uving might provide impetus for the 

development of these heightened cognitive powers. Both baboons and chimpanzees thus 

developed these abiUties far in advance of their more arboreal relatives. Byme and 

Whiten (1992) raise the question of why apes seem to have an understandmg ofdeception 

whUe monkeys do not. Their only speculation is that increased body size, which is 

connected to increased terrestriaUty, is reflected in increased brain size, and thus a greater 

amount of neocortex is avaUable for problem solving (Byme and Whiten, 1992). This 

explanation is unsatisfactory, as, whUe it recognizes the fact that non-hominid hominoid 

brain size does not deviate much from what is expected based on body size (Byme and 

Whiten, 1992), it seems to ignore this fact when drawing a connection between greater 

brain capacity in hominoids and their apparent understanding of intention and deception. 
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The explanation Unking Papio and Pan deception to the savanna environment 

(Byme and Whiten, 1992) also faUs to account fidly for the range of deceptive abUities in 

hominoids other than Pan, which are apparentiy equal to those of chimpanzees. It is 

more Ukely that the high numbers of reports of deceptive behavior among these two 

groups is reflective of the large number of studies that focus on these ammals in general. 

The more studies exist, the more likely acts ofdeception wUl be observed and reported. 

This explanation is also problematic because it discusses baboon deception in terms 

simUar to chimpanzees, but it has not been estabUshed that baboons possess the cognitive 

capabiUties that would enable them to use deceptive behavior in the manner suggested for 

chimpanzees. It would be most useful for a research team to test in a laboratory setting 

whether or not baboons demonstrate some of the basic cognitive requirements, such as 

visual perspective taking and modeling of the intentions of others, needed for intentional 

deception. If this is shown to be tme, then the monkey versus ape dichotomy would be 

undermined, and meaningfiU hypotheses could be developed to explain the development 

of such abiUties in semi-terrestrial primates Uke Papio and hominoids but not in arboreal 

monkeys. 

Arboreal Hypothesis 

PovineUi and Cant (1995) suggest that the "decision" by the hominoids to retain 

their arboreal tendencies despite increased body size drove the evolution of self-

recognition because it forced the hominoids to develop novel solutions to the problem of 

arboreal locomotion. Hominoids in general exceed the body size expected for arboreal 

creatures, so PovineUi and Cant (1995) argue that the apes developed a recognition of 

their actions and an abiUty to plan future actions and predict their consequences in order 

to negotiate a habitat that is fragUe, unstable, and unpredictable due to the large size of 

the animals. As a consequence, the understanding of the self as a causal agent and the 
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concurrent capacity to conceive of the self emerged in the large hominoids (PovineUi and 

Cant, 1995). SmaUer primates and other smaU arboreal creatures can depend on 

automatic or instinctive locomotor pattems in order to negotiate the treetop habitat, thus 

there is no need in these smaUer creatures for an understanding of causaUty and an 

awareness of the self This explanation fits weU with observations of hominoid cognitive 

development, as it provides a mechanism for the development of apparently unique 

abUities among the hominoids. However, this explanation rests on the correlation made 

by Gallup (1970) between mirror self-recognition and self-awareness or theory of mind, 

an observation mcreasingly questioned (as discussed earUer). Awareness of the self as a 

physical entity and as a causal agent may mdeed be Unked to body size and arboreaUty, 

as this cognitive abiUty may indeed be correlated with mirror self-recognition. However, 

recognition of the self as a physical entity is very different from recognizing the self as a 

thinking, feeUng entity different from other individuals. PovineUi and Cant (1995) 

explain the lack of mirror self-recognition (and its impUed recognition of the physical 

self) in most goriUas as an abUity once possessed by the creatures but now lost as goriUas 

became increasingly terrestrial over time. Hominids have also become increasingly 

terrestrial over time as weU, however, yet the human abilities of self-recognition seem to 

surpass that of other hominoids by a great margin, so the arboreal locomotion explanation 

is not flawless. If indeed arboreal movement did drive development of recognition of the 

physical self but increasing terrestriaUty led to its loss, the development of fiuther self-

recognition in increasingly terrestrial hommids must have been supported by factors not 

present in goriUa evolution. 

Social Intelligence Hypothesis 

The most convincing explanation of the evolution of tactical deception stems 

from the social inteUigence hypothesis first set forth by JoUy (1966) and Humphrey 
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(1976), which explains the development of higher-level cognitive abUities in humans and 

the great apes as an adaptation to Uving in large, complex social groups. Brain anatomy 

appears to support this explanation, as parts of the brain's neocortex apparentiy control 

social behavior (Cummins, 1998). Humans and other primates who have sustained 

damage to a particular part of the neocortex show, in humans, diminished socioemotional 

reasoning abiUties or, in nonhuman primates, diminished social interactions; injury to 

other parts of the cortex does not result in impaired social reasoning. Cummins (1998) 

cites autism as another neurological problem that affects sociaUty, impairing the autistic 

person's abiUties to reason about the mental states of others; the impaUment of social 

reasoning appears to be neurologicaUy separated from other types of reasoning. 

Interestingly, a correlation has been found between relative neocortical volume and social 

group size, which impUes that primates cannot fimction weU in a social group larger than 

a size determined by the cognitive capacity of the neocortex; neocortical volume is not 

correlated to environmental complexity (Cummms, 1998). In addition, relative 

neocortical volume also appears to correlate with the prevalence of tactical deception 

observed across primate species (Cummins, 1998). Primate brain anatomy supports a 

relationship between social complexity and the development of some higher-level 

cognitive abiUties among primates. Cummins (1998) takes the argument one step fiirther 

by suggesting that struggles within the dominance hierarchy found in complex primate 

societies represent a more specific factor in encouraging cognitive abUities such as visual 

perspective taking and mental state attribution. The social inteUigence hypothesis offers 

perhaps the best explanation for the development of the cognitive abUities found in some 

nonhuman primates, but unanswered questions remain. There seems to be no 

consideration of the fact that many Strepsu-hines Uve in very complex social groups yet 

seem to demonstrate neither visual perspective takmg nor mental state attribution. In 
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addition, Pongo live in relative isolation, not as part of large social units, so the 

development of some of these cognitive abUities among orangutans would seem to defy 

the social inteUigence hypothesis. This problem may be overcome by continued 

observation of orangutans in field studies. Although opportunities for deception are rare 

among such soUtary creatures, if it could be demonstrated that wUd orangutans 

demonstrate either deception or cognitive abilities like visual perspective taking and 

mental state attribution, the social inteUigence hypothesis would gain strength. It may be 

the case that, for Pongo, the only environment that is sociaUy complex enough to require 

the development of these cognitive abUities exists in a laboratory or at least in a captive 

setting, which would help to explain the apparent existence of at least some of these 

abiUties in captive orangutans. 

CRITICAL ANALYSIS 

Some research in the field supports the suggestion that some nonhuman primates 

have the abUity to intentionaUy deceive (ChevaUer-Skohukov, 1986; de Waal, 1989; 

GoodaU, 1971; MUes, 1986; Patterson and Linden, 1981; PovineUi, et al., 1990; Premack 

and Woodruff 1978; Savage-Rumbaugh and Lewin, 1994), but there is much skepticism 

about intentionality and attribution. TomaseUo and CaU (1997) argue that although some 

primate behaviors may be interpreted by then- human observers as being intentionaUy 

deceptive, there is no convincing evidence to indicate a desire by the actor to actuaUy 

create false beUefs m others. These actions may be intended to alter another's behavior 

but may not actuaUy be aimed at psychologjcaUy manipulating the other. The authors 

(TomaseUo and CaU, 1997) analyze several case studies pubUshed by others in the field 

(de Waal, 1986; Byme and Whiten, 1992; Byme and Whiten, 1990) and systematicaUy 

examine the interpretations of the results. In aU the cases used as evidence, the deceptive 
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behavior could either be explained as comcidental or as occurring after many trials as a 

behavior that was not spontaneous but rather the result of trial and error. 

Cheney and Seyfarth (1990) are more specific in their approach to critical analysis 

of reported intentional deception. The authors (Cheney and Seyfarth, 1990) examine the 

claims of abiUties of nonhuman primates to attribute mental states to others, including 

some of their own data in which intentional deception could be interpreted as an 

underlying factor. Cheney and Seyfarth (1990) focus their research on vervet monkeys 

(Cercopithecus aethiops), and they argue that although some behaviors may appear to be 

intentionaUy deceptive, these actions may simply stem from recognition of cause and 

effect. For example, an adult male vervet who notices a migrant male attempting to 

transfer into the group may give an alarm signal to send the rest of the troupe into the 

trees, thus keeping the intmder tanporarily at bay (Cheney and Seyforth, 1990: 214). 

This calling could be seen as the mtentional effort of the male to create in the minds of 

the others the beUef that a leopard or other predator was approaching; on the other hand, 

it might simply reflect a recognition that a certain caU eUcited a response in which the 

other individuals fled to the trees. In the same example, foUowing the alarm caU, this 

particular individual would sometimes move across the ground from his original treetop 

perch to another, closer to the intmder, a behavior that the monkey would not have 

displayed had a predator actuaUy threatened the group. Thus the vervet by his actions 

betrayed his own lack of beUef in the threat (Cheney and Seyfarth, 1990: 214-5). This 

example epitomizes the potential for human researchers to overemphasize certain aspects 

of nonhuman primate behavior to fit mto preconcdved notions. Had the researchers 

stopped watching the interaction or ignored the latter movements of the actor, the 

occurrence could have been interpreted very differentiy, as an example of intentional 

deception. 
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Hominoids are attributed with more UkeUhood for mental state attribution than are 

ceboids and cercopithecoids, as Cheney and Seyfarth (1990) find it more difficult to 

explain some reported behaviors as simply a result of cause and effect recognition. For 

example, a chimpanzee who uses his fingers to physicaUy manipulate his countenance 

from a fear grin to a neutral gaze in the presence of a higher-ranking individual could be 

seen as recognizing the different effects his different &cial expressions have on the other 

individual; not oiUy might a fear grin eUcit aggression, but a neutral gaze might convince 

the rival that the other individual had not seen him and thus prevent an attack (Cheney 

and Seyfarth, 1990:217). Cheney and Seyfarth (1990) conclude that ceboids and 

cercopithecoids do not attribute knowledge or ignorance to others nor do they attribute 

false beUefs to others, whUe hominoids might demonstrate either or both of these 

cognitive abiUties. 

PovineUi, et al. (1990) present then- laboratory studies on seemg and knowmg 

(discussed earUer) as supporting a hypothesis that chimpanzees can both model the visual 

perspective of another and also attribute knowledge to seemg, a cognitive abUity 

apparently not present even in human chUdren under age 4 (PovineUi and deBlois, 1992). 

It seems possible, however, that there is a smipler explanation of how the chmipanzees 

actuaUy made theu" choices, and the fact that one-fourth of the answers given by any 

chimpanzee was inaccurate caUs the conclusion into question, if the animals truly 

possessed the understanding with which they are credited, it seems Ukely that there would 

be a much smaUer margin of error. It is Ukely, however, tiiat animals possessing the 

social inteUigence of Pan could quickly leam to respond in the manner desired by the 

researchers. 

-28 



SUGGESTIONS FOR FUTURE RESEARCH 

It wiU be interesting to see what firture research yields in the field of nonhuman 

primate deception. The abUities of hominoids to attribute mental states to others and to 

model the visual perception of others should be further explored in weU-defined 

laboratory tests, such as the experiment performed by PovineUi, et al. (1990), which is a 

good model for buUding a foundation common to aU the hominoids. Such experiments 

might help to estabUsh whether all hominoids possess the cognitive requirements needed 

for intentional deception, as many researchers (MitcheU, 1999, Premack and Woodruff̂  

1978; Patterson and Linden, 1981) currently beUeve they do. It would also be beneficial 

to further study the relationship proposed by GaUup (1970) between mirror self-

recognition and theory of mind. This correlation is not supported by the results of several 

studies (Baron-Cohen, 1995; PovineUi, et al., 2000; PovineUi and deBlois, 1992; 

PovineUi, et al., 1990; Premack and Woodruff 197; Reaux, et al., 1999; Wimmer and 

Pemer, 1983), and it seems highly Ukely that mirror self-recognition may reflect no more 

than a physical recognition of the self, rather than reflecting a complex understanding of 

both physical and mental aspects of the self and, by extension, the mental aspect of 

others. 

As Gopnik and Meltzoff (1994) demonstrated, human infants seem to possess an 

iimate recognition between the visual message of an action by another individual and the 

tactical message of an action performed by the self By extension, the abUity to 

recognize oneself in a mirror could develop out of this innate abUity. If chUdren can 

recognize and imitate the actions of otiiers, it is logical that the recognition of their own 

actions viewed in a mirror with relation to the feeUng of performing those actions would 

develop fairly quickly. The recognition of the mental states of others and the mental 

states of the self is a much more complex cognitive abUity. 
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As Baron-Cohen (1995) explained, the location of the part of the brain in which 

theory of mind originates may be found m the orbito-frontal cortex. It would be 

instmctive to study the brains of nonhuman primates specificaUy for the purpose of 

comparing the relevant brain stmctures between nonhuman primates of various taxa to 

the brains of both normal and autistic humans. 

The arboreal movement hypothesis proposed by PovineUi and Cant (1995) offers 

some interesting possibiUties that could be explored through more focused studies. A 

comparative study correlating body size and relative dependence on trees for movement 

and safety compared with current understanding of the relative levels of mirror self-

recognition might help to Uluminate exactly what mirtor self-recognition impUes for the 

various taxa examined. 

CONCLUSION 

The body of Uterature that focuses on primate deception is wide and currently 

growing as the field of study attracts primatologists (MUes, Patterson, Woodruff), 

psychologists (Premack, MitcheU) and chUd-development researchers (PovineUi). At this 

point, it seems that although forms ofdeception have been observed among monkeys, 

deception among these primates is not mtentional in the sense that the individual can 

attribute a mental state to another and manipulate the other into beUeving in a state of 

affau-s which is not accurate. Instead, it seems that deception in monkeys arises as a 

result of trial-and-error; if a tactic works it is repeated, and sometimes the tactic may be 

deceptive. 

On the other hand, hominoids appear to possess some abUities ofdeception 

beyond simple trial-and-error, although there is not a consensus as to whether these 

deceptions are truly intentional. WeU-developed social inteUigence in these nonhuman 
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primates may provide enough foundation to generate complex and often novel behaviors 

that may be interpreted as intentionaUy deceptive by humans, although the animal may 

not have a weU-developed theory of mind. Laboratory studies (PovineUi, et al., 1990; 

Premack and Woodruff, 1978) do not provide conclusive evidence that nonhuman 

primates possess any understanding of their own or another's beUefs, knowledge, or 

desires. Studies that suggested the possibUity of a theory of mind (MUes, 1986; Patterson 

and Linden, 1981; ChevaUer-Skohukov, 1986; PovineUi, et al., 1990; Premack and 

Woodruff, 1978; Savage-Rumbaugh and Lewin, 1994) were often based on results 

obtained after lengthy training or practice, during which the subjects could easUy have 

learned to respond m the desired ways to provide the evidence sought by the researcher. 

The question of intentional deception among nonhuman primates remains 

unresolved. If such deception indeed reqmres a theory of mind, it seems unlikely that 

any nonhuman primate possesses this abiUty, as studies have demonstrated at best an 

incomplete development of this fimdamental cognitive abiUty, even in Pan, the closest 

relative to humans. The many anecdotes reported by primate researchers (Byme and 

Whiten, 1985; ChevaUer-Skohukov, 1986; de Waal, 1989; GoodaU, 1971; Kummer, 

1982; MUes, 1986; Patterson and Linden, 1981; Savage-Rumbaugh and Lewin, 1994) 

cannot be ignored. However, any of these mstances may reflect nothing more than a 

highly developed social understandmg, a relatively complex cognitive abUity in itself It 

is as yet impossible to discern whether nonhuman primates possess a theory of mind. 

Many abUities in human infants are thought to be precursors to a theory of mind, and 

some of these abUities (Uke muror self-recognition and social imitation) appear in some 

nonhuman primates. However, since a tiieory of mind is not presupposed for these 

animals as it is for humans, one cannot make paraUel claims that such abUities provide a 

foundation for the development of a theory of mind m nonhuman primates. Without 
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convincing evidence that nonhuman primates possess a theory of mind, there can be no 

definitive argument for intentional deception among these animals. 
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