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Abstract

THE QUESTION OF CONTINGENT IMAGE SELF RECOGNITION 
IN APES AND MONKEYS 

by
Suzanne Calhoun 

Advisor: Professor Robert L. Thompson
G. G. Gallup, Jr. and colleagues have repeatedly re­

ported that the chimpanzee recognizes its own image after 
a few days' exposure to a mirror, while monkeys show no 
evidence of self recognition. Four chimpanzees were tested 
in a systematic replication of Gallup's procedure with video 
tape documentation. Two demonstrated self recognition. Two 
tested negatively: one, a four year old wild born; the 
second, a laboratory reared 13 month old. Neither animal 
exhibited social responding or 'contingency testing' to 
the mirror. It was suggested that dissonant social feed­
back from the mirror facilitates differentiation of the self. 
The two positive chimpanzees retained self recognition over 
one year without intervening mirror experience, strengthen­
ing the contention that what is probed by the Gallup test 
has characteristics in common with human self awareness.



cictail macaque failed to demonstrate self recogni­
tion despite 11 months of mirror exposure and tactile access 
to the mirror. Toward analysis of the failure of monkeys in 
tests of self recognition, an instrumental paradigm permit­
ted pigtail macaques to respond for video monitor views of 
social stimuli or video noise ('snow'). In two experiments 
r.c statistical significance was detected m  respcnd-ng for 

views of a colony mate or video noise with or without 
prior 24-hour visual isolation from the colony. Another 
experiment modified the Humphrey and Keeble (1976) proce­
dure to provide alternating views of another monkey, the 
subject monkey in present time, and video noise. Only 
duration of responding for video noise approached signifi­
cance (p=.09). Factors considered as influencing the re­
sults included screen brightness, the qualities of video 
noise, use of black and white instead of color video, and 
the possible aversiveness of the social stimuli. In a con­
trol experiment, frequency of responding was determined in 
some large part by a manipulative tendency, but duration 
of viewing was differentially sensitive to the presence or 
absence of visual consequences on the monitor (p=.05).
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INTRODUCTION

At some level, recorded thought is the story of 
the explicit or implicit relationship the thinker had with 
him or her self and the place of that self perceived in its 
world. The delineation of an explicit idea of an individ­
ual of itself, some feel, is a relatively recent achieve­
ment in human history (Jaynes, 1977; Popper, 1977; Wilbur, 
1931). Though today a very large sample of people would 
affirm that they know what a concept of self is experient- 
ially, the attempt to analyze it has usually resulted in 
adding another to the plethora of definitions. These are 
more or less valuable in a philosophical and metaphorical 
sense, but usually fail to increasingly specify meaning in 
scientific terms. Though there are certainly dissenters, 
at least there is considerable support for the idea that 
the ability to conceptualize oneself is a product of nat­
ural selection, and a central factor in human behavior.

Karl popper (1977) stressed the process of individ­
uation as a biological phenomenon.

What is usually described as the unity of 
self, or the unity of conscious experience, is 
most likely a partial consequence of biological 
individuation— of evolution of organisms with 
inbuilt instincts for the survival of the



individual organism. . . consciousness, even
reason, have evolved very largely owing to 
their survival value for the individual organ­
ism. (p. 114)

William James (1890) in a chapter on "The Conscious 
ness of Self" examined the existential self in great depth.

The consciousness of Self involves a 
stream of thought, each part of which as 
'I' can 1) remember those which went before, 
and know the things they knew; and 2) empha­
size and care paramountly for certain ones 
among them as 'me' . . . The nucleus of the 
'me' is always the bodily existence felt to 
be present at the time. Whatever remembered 
past feelings resemble this present feeling 
are deemed to belong to the same me with it 
. . . This me is an empirical aggregate of 
things objectively known. The I which knows 
them cannot itself be an aggregate. . . It 
is a Thought, at each moment different from 
that of the last moment, but appropriative 
of the latter together with all that the
latter called its own. (p. 400-401)

One of the basic problems in dealing with the 'con­
cept of self' is that it is inferential in any one but 
oneself. This is true as well of other common attributions 
although the nature of this inference makes it particularly 
problematic to deal with. Conceptualizing one's self never 
quite comes within our grasp. The attempt is to represent 
the whole, but it is ever failing because we cannot concept 
ualize the perceiving agent (oneself) except fractionally. 
This does not keep us from at times having the experience
of making our idea of 'me' or 'I' the object of our atten­
tion. Numbers of philosophers, psychologists, evolutionary
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biologists and many, if not most, people explicitly and/or, 
implicitly attribute to their fellow conspecifics the capa­
city to conceptualize themselves in this way. It is one of 
the central assumptions society makes in dealing with indi­
viduals after a young age.

Although there are important objections to even 
dealing with a 'concept of self' or 'self awareness' in 
scientific discourse, others assert that it is an acceptable 
area of inquiry. Griffin (1981) pointed out that pursuing 
inferences has been the basis for some of the most impor­
tant work done in science; genes, electrons, quarks, and 
evolution are examples. Mental experience is, in some cases, 
the most compelling inference, Morgan's Canon not withstand­
ing (Adams, 1928, cited in Griffin, 1981){ .

Hilgard (1949) in his presidential address to the 
American Psychological Association stated that human motiv­
ation would be meaningless unless a 'concept of self' were 
adopted. He called for an experimental approach to the 
problem which would allow one to infer a concept of self 
from data open to the external observer. An organizing prin­
ciple such as a 'self concept' or 'self awareness' has been 
advanced as a result of experimental work in human develop­
mental and social psychology (Amsterdam, 197 2; Duval and 
VTicklund, 1972; Kagan, 1981; Lewis and Brooks-Gunn, 1979) .
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The observed behavior studied in some cases was 
self recognition, specifically mirror or video image self 
recognition. Although not all these investigators are wil­
ling to or interested in making any inference of a self 
concept from evidence of self recognition, it is self recog­
nition which has been most extensively explored in the 
larger context of self awareness or a self concept.

Visual Self Recognition in Humans

Understandably, early accounts deal with children. 
Darwin (1877) attributed self recognition to his nine-month 
old child when he would turn to a mirror as his name was 
called and say "ah." Preyer (1893) reported that his son 
could recognize his own reflection at 14 months simply bec­
ause he showed evidence of recognizing his mother's image 
at that time. James Dixon (1957), who appears to have done 
the first systematic developmental study on self recogni­
tion, stated that on the basis of the child's repetitive 
activity during intense periods of watching the mirror, he 
would place mirror image self recognition at approximately 
six to seven months. Further, since he reported on twins 
among his subjects, one of whom had been given daily mirror 
experience and the other kept from all but accidental con­
tact with mirrors, he suggested that the achievement was
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largely a question of maturation. No difference was attrib­
utable to mirror experience. Dixon stated that the behav­
ior he observed, repeated observation by the child of a 
hand or foot in the mirror; opening or closing the mouth; 
lifting itself up or down while watching the mirror image, 
was interspersed with social play, i.e., responding as 
though it were another child in the mirror.

Lewis and Brooks-Gunn (1979) working with video, 
have reported self recognition at age nine months. There 
are methodological problems, but they have shown that in­
fants of that age respond differentially, turning to ob­
jects intruded into the background of the video display 
when the image was their own in present time, and not turn­
ing, when it was the image of another child of the same age, 
sex and dress.

Using a different measure, investigators working 
with human children and animals have reported self recogni­
tion at a later age. The technique was arrived at indepen­
dently by Amsterdam (1972) and Gallup (1970). Amsterdam's 
work with human infants and Gallup's with pre-adolescent 
chimpanzees and monkeys employed a similar acute dye mark 
test, though for reasons which will be clear, Gallup's meth­
od is stronger. Gallup preceded the dye test with a ten day 
period of observation. Amsterdam marked the child on the 
nose with rouge with little or no attempt at subterfuge^



6

and placed the child in front of a mirror. If the child 
touched the rouge or specifically examined its nose, self 
recognition was presumed. The rouge in Amsterdam's test 
may have been scented and possibly visible on the nose. 
Gallup's procedure required that the animal be deeply anes­
thetized when the dye marks were put on one ear and eyebrow 
ridge. The dye was odorless and without tactile effects.
A pretest followed during which the animal, not exposed to 
a mirror, was observed to determine whether there was any 
mark directed behavior. When the mirror was reintroduced, 
mark directed as well as other mirror oriented (MO) behav­
ior was scored. Gallup emphasized the importance of behav­
ior seen during the observation period in conjunction with 
that seen in the dye mark test.

Using the Amsterdam procedure, human children bet­
ween 18 and 24 months have been shown to recognize that it 
is their own image in the mirror (Amsterdam, 1972; Schulman 
and Kaplowitz, 1977) . In a 1978 article, Mans, Cicchetti 
and Sroufe reported that Down Syndrome children between the 
ages of 36 and 48 months could recognize their own image in 
a mirror, lagging normal children by approximately a year. 
Neuman and Hill (1978) using a video 'mirror image' and a 
modified Gallup procedure found that six out of seven aut­
istic children tested at ages five-eleven years exhibited 
self recognition by the dye mark and other criteria. Other



investigators have found that severely retarded adults, 
marked while asleep, showed no evidence of self recognition 
upon exposure to the mirror. On a subsequent test, they 
were asked to discriminate their own photograph in a group 
of three, and were unable to perform this task (Pechacek, 
Bell, Cleland, Baum, and Boyle, 1973). Traub and Orbach 
(1964), using a distorted mirror-image, reported a differ­
ence in mirror-image self perception by normal individuals 
and schizophrenics. The schizophrenic subjects were unable 
to adjust the distortion to match the investigator's per­
ception of the subject.

Self recognition, measured by video or mirror image 
Gallup-Amsterdam type tests, gains credibility as an impor­
tant indicator of cognitive functioning as a result of recent 
work done by Jerome Kagan and his colleagues (1981). They 
have shown that a constellation of behaviors, all of which 
seem to indicate that the child has come to an awareness of 
itself in a new way, emerge at the same time as self recog­
nition. The behaviors Kagan points to in this context are 
(1) the emergence of normative standards, (2) affect appro­
priate to successful or unsuccessful modeling, (3) mastery 
smiles, (4) directives to adults, and (5) self-descriptive 
utterances.

Self recognition is one way to approach the evolu­
tion of consciousness or awareness in non-human species.



As problems of this nature are again receiving serious at­
tention from philosophers and scientists, we are hopeful 
that advances in brain research technology will provide con­
verging and collaborating evidence for the higher cognitive 
functions we infer from behavior.

Is it appropriate to extend the inference of a self 
concept to some other animals? Are the representational 
capacities of our nearest living evolutionary relatives, 
for example, such that in any meaningful sense, they might 
be able to conceive of themselves as an object? It is our 
opinion that, as Griffin (1976, 1981) has proposed, we 
should be willing to entertain the hypothesis that non­
human animals are in ways analogous to our own awareness, 
cognizant of some of their own behavior and possibly of 
themselves. We have little doubt that animals with complex 
nervous systems can feel pain, can have some sense of con­
tentment or pleasure, that they can direct attention to 
parts of their body. But what we are interested in probing 
is 'objective self awareness' as defined by Duval and 
Wicklund (1972). It is the capacity to direct one's atten­
tion inward; to make one's own consciousness an object of 
attention. Objective self awareness is the focus of atten­
tion on oneself as an object in the world; the state of 
delineating or differentiating oneself from the environment. 
If an animal can represent itself in some way to itself, if
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it can make inferences about itself, if it can recognize 
itself, we suggest with Gallup (1979), that the inference 
of a concept of self is appropriate.

One of the unique features of mirrors 
is that the identity of the observer and his 
reflection are necessarily the same. There­
fore, if you do not know who you are, how could 
you possibly know who you are seeing when you 
look at yourself in a mirror? The capacity to 
infer correctly the identity of the reflection 
presupposes a sense of identity on the part of 
the organism making that inference. (p. 420)

We are not in any way attempting to deal with the substance 
or content of a self concept or to go beyond the assertion 
that self recognition is one of the criteria by which one 
may infer a concept of self. To paraphrase James, is 
itself, however formed or constructed, among the thoughts 
the animal has? We suspect that our understanding of a con­
cept of self is crude, and we are, as with all experimenta­
tion, constrained by our own technology and thinking as we 
devise tests for probing this ideation and assessing the 
results of our attempts. But we are hopeful that this line 
of inquiry will have the effect of elucidating some basic 
ideas we have only begun to examine with scientific method­
ology .

Mirror Image Self Recognition in Apes

Some non-human primates have been shown to recognize
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themselves in mirrors using Gallup's procedure. Chimpan­
zees recognize the source of the mirror image (Calhoun- 
Radano, and Thompson, 1979; Gallup, 1970; Gallup, McClure, 
Kill and Bundy, 1971; Hill, Bundy, Gallup and McClure, 1970); 
Lethmate and Ducker, 1973; Suarez and Gallup, 1981;
Thompson and Calhoun, 1982). Lethmate and Ducker (1973) 
extended these results to organutans (as did Suarez and 
Gallup in 1981) but not to gibbons. Curiously, gorillas, 
despite some thorough testing have not been successful on 
the self recognition task (Ledbetter and Basen, 1982;
Suarez and Gallup, 1981).

There are some interesting instances of negative re­
sults with chimpanzees. As a control, Gallup (1970) tested 
two wild born chimpanzees, a male and female of approximate­
ly the same age as the four that were positive. These ani­
mals were given the acute dye mark test without the 10-day 
period of prior mirror exposure. They made no mark directed 
responses. In another article, Hill et al. (1970) reported 
on a 20 month old chimpanzee reared from birth and largely 
limited to auditory and olfactory access to other animals. 
Before testing he was given one month of visual access to 
peers. During nine days of mirror exposure and the dye test, 
this animal showed no self directed and no mark directed re­
sponses. Eighteen month old twins, who were raised in the 
same manner, but given one month of complete access to one
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a n o t h e r  w e r e  able to r e c o g n i z e  t h e m s e l v e s  in a mirror.

F a i l u r e  to Find M i r r o r  Image Self R e c o g n i t i o n

In M o n k e y s

Numerous attempts to find mirror image self recog­
nition in monkeys have been made using the Gallup test or 
modifications of it. Results are summarized in Table 1.
No self referred behavior and no mark directed responses 
have been reported. An early part of this thesis work was 
conceived to explore the then untried possibility that, 
given more time and multimodal feedback, monkeys would rec­
ognize their own reflection. A mirror was placed inside 
the cage so that tactile input would be added to the visual 
and proprioceptive information available in previous test 
situations (Calhoun-Radano and Thompson, 1978). A study 
by James Anderson (1983) which was completed after our work, 
is the most comprehensive and convincing demonstration that 
the negative results obtained by various investigators are 
reliable. Anderson reared several stumptail macaques 
(Macaca arctoides) from shortly after birth through the 
first year with two mirrors inside their cages. They were, 
.in addition, given 6 months of group exposure to a large 
mirror outside their cages. No mirror-mediated self direct­
ed responses were seen. In another experiment a large
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mirror was placed outside the cage of an adolescent macaque
who was sequentially marked on different parts of its body,
moving at two day intervals toward the head. By the end
of the two-day period the previous test's dye had faded
and the new dye was vigorously investigated. It was not
until the marks were on the head where they could be seen
only in the mirror, that they were not touched. Anderson
stated that the monkey would, while investigating the body
mark, often look at the mirror and the marks in the mirror.
Again, only when the dye marks were put on the head did the

*

monkey fail to touch them. In yet another, though less 
formal attempt, he tried to 'encourage' self recognition 
by putting an adolescent female stumptail macaque on his 
lap in front of a mirror. He conducted 21 daily sessions 

during which, for between 30-60 minutes, he tried unsuc­
cessfully to train her to respond to the word "go" by 
touching her head. He also groomed her very explicitly 
while trying to keep her looking at the mirror a meter in 
front of them. After three weeks of this daily exposure, 
she still exhibited social responses to the mirror and 
showed no mark directed behavior when dye was placed on 
her head.

These and other negative results with monkeys are 
not apparently ascribable to the monkeys' failure to under­
stand the reflective nature of the mirror. There is a
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great deal of informal opinion among primatologists that 
monkeys will turn around to view events seen in a mirror 
or to grab food. Tinklepaugh (1928) describes more con­
trolled instances of these phenomena. Brown, McDowell and 
Robinson (1965) reported that their rhesus monkeys used in­
formation available only in the mirror to discriminate 
which cord to pull to get a food reward. The failure of 
monkeys at the self recognition task is not apparently due 
to a lack of interest in marks on the body (Anderson, 1983; 
Gallup, Wallnau, and Suarez, 1980). It is obviously not a 
question of lack of manipulative ability or hand-eye coor­
dination. Mark directed or self referred behavior which 
utilizes mirrored information requires appropriate inte­
gration of visual and proprioceptive feedback. Though not 
all the data are consistent, the performance of monkeys on 
this type of complex cross-modal task is not far below the 

performance of chimpanzees (Cowey and Weiskranz, 1975; Dolgin, 
Premack, and Spelke, 1980). They can distinguish among mon­
key faces in photographs (Rosenfeld and Van Hoesen, 1979), 
respond differentially to different monkey and other animal 
species seen on video monitors (Humphrey, 1974; Faully,
1982; Swartz and Rosenblum, 1980) and use a mirror to guide

their own behavior (Brown, et al., 1965). The literature 
attests to the varied and sophisticated capacities of mon­
keys. Their social lives are, to cur eyes, comparable in
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complexity to that of the great apes.
Perhaps there is evidence here for punctate evolu­

tion of mental experience. If this is true it appears to 
contradict Griffin's (1976, 1981) expectation of evolution­
ary continuity. But this, we think, would be a misreading 
of Griffin. The basic argument is not that some mental ex­
periences do not differ in different species, that there 
are no discontinuities, but rather, that in general, there 
will be important overlapping or continuity of mental exper­
iences at least in closely related species. He suggests 
that it is time to explore the commonalities rather than 
the differences which have seemed to some so important to 
stress, often, he contends, as a bulwark against the impli­
cations of taking evolution seriously.

Gallup (1977) has interpreted the monkey results as 
indicating that they lack a cognitive category essential 
for processing information about themselves. They cannot 
recognize themselves in a mirror-image situation, because 
this achievement presupposes an already existent sense of 
identity on the part of the animal making the inference.

There is one line of physiological research which, 
as it is pursued further, might give some support to the 
cognitive category idea of Gallup's. Geshwind and col­
leagues have shown that there are anatomical temporal lobe
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asymmetries in descending order of magnitude in humans, 
orangutans, chimpanzees and gorillas. Monkeys, apparently, 
do not have these asymmetries (he May and Geschwind, 1975; 
Geschwind and Levitsky, 1968). Temporal lobe asymmetries are 
very interesting because of the language and representation­
al capacities in this area of human brain. On the other hand, 
Dewson, Burlingame, Kizer, Dewson, Kenney and Pribram

(1975) have found differential memory capacities in left- 
right auditory association areas in monkeys. It appears 
that at the functional level there are asymmetries in monkey 
brain. We are a long way from refined correlations, let 
alone any causal physiological evidence for the failure of 
monkeys at the mirror image self recognition task, but this 
line of research is relevant and bears watching.

The purpose of the chimpanzee and monkey mirror 
self recognition work presented in Experiments I-III was 
(1) to replicate and extend Gallup's 1970 work with wild- 
born and laboratory reared chimpanzees; (2) to test a 13 
month old animal in order to begin to probe the age/matura- 
tional onset of consistent success at this task for chimp­
anzees; (only one very young animal was available at that 
time in the LEMSIP facility); (3) to improve on the phys­
ical arrangement of chimpanzee vis-a-vis mirror and observ­
er to provide a clear and close up view of the animal's 
behavior and visual orientation toward the mirror; and
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,4' to d o c u m e n t  the p r o c e s s  w i t h  v i d e o  tape. We w e r e  also 

in t e r e s t e d  in a s s e s s i n g  the a b i l i t y  of c h i m p a n z e e s  to r e c o g ­

nize their m i r r o r  image a f t e r  a long p e r i o d  of no m i r r o r  

exposure. In o r d e r  to e x t e n d  G a l l u p ' s  f i n d i n g s  for m o n ­

keys, a p i g t a i l  m a c a q u e  was g i v e n  a y e a r  of m i r r o r  e x p o ­

sure, w h i c h  at the time the w o r k  wa s  d o n e  w a s  the l o n g e s t  

p e r i o d  of e x p o s u r e  re p o r t e d .  In a d d i t i o n  she wa s  g i v e n  

t a c t i l e  a c c e s s  to the m i r r o r ,  a m a n i p u l a t i o n  a l s o  not p r e ­

v i o u s l y  r e p o r t e d  in any s y s t e m a t i c  study.



INTRODUCTION: PART II 
Monkeys and Response Produced Visual

Whether or not monkeys have the neuronal substrate 
to have a complex representation such as that of one's 
self is outside the scope of this work. But if one allows 
monkeys the biological capacity, the next level of inquiry 
to which one might turn concerns the analysis of some so­
cial factors or intellectual skills which might throw 
light on the emergence and/or elaboration of the concept 
of self

Human self recognition and a self concept are gen­
erally considered to emerge out of complex social inter­
actions (Cooley, 1902; Duval and Wicklund, 1972; Mead, 
1934). Duval and Wicklund (1972) have suggested that cer­
tain interactions must take place in order for the child to 
differentiate itself as an object. The characteristics of 
these interactions are as follows:

There must be another entity who has a dif­
fering point of view; the two different points 
of view must concern the same object. The child 
must be aware of the antipodal opinions simul­
taneously. If these three conditions are satis­
fied the child will realize that the other is not 
himself, thus beginning the process of self 
differentiation. (p. 43)
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T h e  n e c e s s a r y  developmental work with animals has 
not been done, but some animal work has relevance. Hill et 
al. (1970) found that two chimpanzees given tactile contact 
with peers recognized themselves, whereas the one given 
only visual and auditory access to peers did not. Sackett 
(1965) reported large group differences between wild-born, 
lab-reared and isolated groups of monkeys in response to 13 
categories of color slides which included views of monkeys 
with varieties of facial expressions and postures. Gallup 
and McClure (1971) found that, given a choice between view­
ing themselves in a mirror or looking at a conspecific, 
feral rhesus monkeys preferred to view conspecifics. In 
contrast, surrogate-reared animals (reared on artificial 
mothers) preferred to view the mirror. If the social con­
text is critical to the development of a self concept, as 
inferred from self recognition, we need to begin to explore 
social stimuli with respect to preferences, reinforcing 
value and discriminability, as well as look more closely at 
the role of contingency in social interaction. Though the 
other modalities, particularly the tactile, are certainly 
of interest, the visual mode was the concern of this work.

In this context it is important to review briefly 
what evidence there is that monkeys will work to visually 
explore the environment; that in certain cases two dimen­
sional stimuli are responded to as representational of the
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three dimensional object; that they discriminate social 
stimuli as such; and that they can distinguish individual 
exemplars of a species.

It has been established by many investigators that 
monkeys and chimpanzees will work to manipulate or visual­
ly explore the three dimensional environment; that they 
prefer to look at moving, animate objects, particularly 
other animals and conspecifics; and that they prefer to see 
them in a clear undistorted manner (Butler 1953, 1954,
1957, 1960; Harlow, Harlow and Meyer, 1950; Menzel and 
Davenport, 1961).

Butler (1961) and Butler and Woolpy (1963) were 
among the first to do a major investigation of visual stim­
uli presented to monkeys in a two dimensional medium. A 
paired comparison technique was employed to view motion, as 
well as static, pictures. Stimuli were presented in color 
and black and white; focused, unfocused; brightly or dimly 
lit. The most noteworthy result of this work was that the 
animals preferred the focused, correctly oriented stimuli, 
supporting the investigators' hypothesis that the subjects 
would respond to the two dimensional stimuli as represent­
ational of the three dimensional object. Further, of the 
wide range of stimuli presented, the monkeys preferred mov­
ing pictures of monkeys over monkey slides or other moving 
and still pictures. Redican, Kellicut, and Mitchell (1971)
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using rhesus subjects, showed that they would respond oper- 
antly to view slides of their own species in various commu­
nicative gestures such as lipsmacking, yawning, and threats. 
They spent more time looking at slides of juveniles lip- 
smacking, with a 'plain face'» or yawning; the slides least 
responded to were those that contained an expression of 
fear or threat.

Video as a medium of stimulus presentation, though 
it has some drawbacks, gives a degree of flexibility not 
possible in another medium. In addition, it provides the 
opportunity to present an animal with its own image in the 
present, contingent condition and its own image in a past 
time, non-contingent condition.

Video displays of social gestures were first used 
specifically as information by Miller and his colleagues 
(Miller, 1967, 1971). The facial expressions of conspec­
ific functioned as a discriminative stimulus for the sub­
ject monkey. The task for the observer animal was to res­
pond appropriately either to get food or avoid shock, dep­
ending upon the facial expression of the 'actor' monkey. 
Socially reared monkeys were able to respond appropriately 
to the visual cues given by the 'actor' over the video mon­
itor. Those reared in isolation could not successfully 
avoid the shock. In the later study Miller (1971) showed
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that the s u b j e c t  m o n k e y  c o u l d  r e s p o n d  to s p e c i f i c  i n d i v i d ­

ual 'actor’ m o n k e y s  and d i s r e g a r d  the facial e x p r e s s i o n s  of 

those not d e s i g n a t e d  'actor' for them. T h i s  a p p e a r s  to be 

the first d e m o n s t r a t i o n  that a m o n k e y  w o u l d  a t t e n d  to and 

u t i l i z e  images in the v i d e o  m e dium. H u m p h r e y  and X e e b l e

(1976) in a stu d y  that was q u i t e  i n g e n i o u s  in its c o n c e p t i o n  

but w e a k  in design, s h o w e d  that r e s p o n s e  d u r a t i o n  to see a 

p a r t i c u l a r  m o n k e y  o n  the v i d e o  m o n i t o r  wa s  i n f l u e n c e d  by 

the o p p o r t u n i t y  for s e q u e n t i a l  c o m p a r i s o n  w i t h  a n o t h e r  m o n ­

key. P r e s s i n g  a lever p r o d u c e d  an a l t e r n a t i n g  b l a n k  s c r e e n  

and s t i m u l u s  m o n k e y ,  the s t i m u l u s  c o n d i t i o n  r e m a i n i n g  on as 

long as the l e v e r  wa s  held down. H a b i t u a t i o n  to e a c h  of 

the two s t i m u l u s  m o n k e y s  took p l a c e  q u i t e  rapidly, but a f t e r  

20 s e s s i o n s  of e x p o s u r e  to the s e c o n d  s t i m u l u s  monkey, and 

u p o n  p r e s e n t a t i o n  of the first m o n k e y  again, r e s p o n d i n g  was 

lon g e r  than at a n y  o t h e r  time. H u m p h r e y  a n d  K e e b l e ' s  i n t e r ­

p r e t a t i o n  of this p h e n o m e n o n  wa s  that the o p p o r t u n i t y  for 

s e q u e n t i a l  c o m p a r i s o n  g a v e  i n d i v i d u a l  s t i m u l u s  m o n k e y s  

g r e a t e r  i n t e r e s t  value, m e a s u r e d  as t i m e  s p e n t  w a t c h i n g  the 

m o n k e y ' s  b e h a v i o r .  P r e s u m a b l y  the i n f o r m a t i o n  c o n t e n t  of 

the s t i m u l u s  b e c o m e s  g r e a t e r  w h e n  it c a n  be c o m p a r e d  to 

o t h e r  stimuli. In H u m p h r e y ' s  terms, th e  s u b j e c t  l e a r n s  

b e t t e r  h o w  to p e r c e i v e  the s t i m u l i  p r e s e n t e d .  R o s e n b l u m  

and P a u l l y  (1980) p r e s e n t e d  i n f a n t  p i g t a i l  m a c a q u e s  w i t h  

c o l o r  v i d e o  v i e w s  of the i n f a n t ' s  m o t h e r s ,  a f a m i l i a r
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female and an u n f a m i l i a r  female c o n s p e c i f i c .  U s i n g  v o c a l ­

i z a tion and an a p p r o a c h - w i t h d r a w a l  m e a s u r e ,  they s h o w e d  that 

the infants v o c a l i z e d  s i g n i f i c a n t l y  m o r e  to the mother, and 

that they w e n t  s i g n i f i c a n t l y  c l o s e r  to th e  v i d e o  image w h e n  

it was their own m o t h e r  on the screen. S w a r t z  and R o s e n b l u m  

(1980) e x p l o r e d  a v a r i e t y  of soc i a l  s t i m u l i  u s i n g  o p e r a n t  

t e c h n i q u e s .  A s t i l l  and m o v i n g  image of c o n s p e c i f i c s , a 

m o v i n g  i m age of a n o t h e r  m o n k e y  s p e c i e s  an d  a tape of an 

e m p t y  c h a m b e r  wa s  shown. Th e  m o s t  i m p o r t a n t  r e s u l t  of this 

w o r k  was that the level of r e s p o n d i n g  and m e a n  d u r a t i o n  of 

lever p r e s s e s  wa s  c o n s i d e r a b l y  a b o v e  that of p r e v i o u s  r e ­

p o r t s  w i t h  e i t h e r  s l i d e s  or m o t i o n  p i c t u r e s ,  f i l m  or video. 

T he m e a n  d u r a t i o n  of r e s p o n d i n g  to the m o v i n g  c o n s p e c i f i c  

was s i g n i f i c a n t l y  l o n g e r  than for the o t h e r  stimuli. T h e r e  

was, as is t y p i c a l  of this type of work, a g r e a t  d e a l  of 

i n d i v i d u a l  v a r i a t i o n  in b o t h  the a m o u n t  a n d  p a t t e r n  of r e s ­

ponding.

In a d i s s e r t a t i o n  w h i c h  has r e c e n t l y  c o m e  to o u r  

a t t e n t i o n ,  P a u l l y  (1982) r e p o r t e d  t h a t  four j u v e n i l e  p i g ­

tail m a c a q u e s  r e q u i r e d  to d i s c r i m i n a t e  t h e i r  m o t h e r s  (from 

w h o m  they h a d  b e e n  s e p a r a t e d  for two to t h r e e  m o n t h s  p r i o r  

to testing) from t h r e e  u n f a m i l i a r  a d u l t  fe m a l e  c o n s p e c i f i c s , 

p r e f e r r e d  to v i e w  the m o t h e r  in 87.5% of the trials. Th e  

s t i m u l i  w e r e  p r e s e n t e d  o n  two lar g e  c o l o r  v i d e o  m o n i t o r s



l o cated m  a lark room, g i v i n g  a r e l a t i v e l y  natural, l i f e ­

like impression.

W h i l e  there are n u m e r o u s  q u e s t i o n s  of i n t e r e s t  c o n ­

c e r n i n g  the r e s u l t s  of the s t u d i e s  m e n t i o n e d ,  our c e n t r a l  

c o n c e r n  was self r e c o g n i t i o n  and its p o t e n t i a l  p l a c e  in the 

a r r a y  of social stimuli. No one to o u r  k n o w l e d g e  had p r e s ­

e n t e d  a m o n k e y  w i t h  its o w n  v i d e o  image a n d  c o m p a r e d  it to 

its r e s p o n s e s  to a n o t h e r  c o n s p e c i f i c , and o n l y  o n e  s t u d y  has 

b e e n  r e p o r t e d  m a k i n g  this c o m p a r i s o n  w i t h  a m i r r o r  (Gallup 

an d  M c C l u r e ,  1971). In a c o m p a r a t i v e  s i t u a t i o n ,  a n e c e s ­

sary s t e p  in the self r e c o g n i t i o n  task m u s t  be d i f f e r e n t i a l  

r e s p o n d i n g  to the image of o n e s e l f  v e r s u s  the image of 

anot h e r .  It is of c o u r s e  not a s u f f i c i e n t  step, as the m o n ­

key c o u l d  s i m p l y  p r e f e r  the image of on e  p a r t i c u l a r  'other' 

m o n k e y  w h i c h  h a p p e n s  to be itself. We w e r e  i n t e r e s t e d  in 

e x p l o r i n g  w h e t h e r  a m o n k e y  w o u l d  d i f f e r e n t i a l l y  r e s p o n d  for 

its o w n  c o n t i n g e n t  i m age or that of a n o t h e r  m o n k e y  in the 

v i d e o  mode. To this end the s u b j e c t s  w e r e  t e s t e d  u n d e r  p r o ­

lon g e d  (ten days) so c i a l  d e p r i v a t i o n  and g i v e n  the p o s s i b i l ­

ity of v i e w i n g  their o w n  image, o n e  of a c o l o n y m a t e ,  or a 

n o n - s o c i a l  sti m u l u s .  P r e p a r a t o r y  to this study, the s u b j e c t  

m o n k e y s  w e r e  g i v e n  the o p p o r t u n i t y  to d e m o n s t r a t e  a p r e f ­

e r e n c e  for v i e w i n g  a v i d e o - t a p e d  c o l o n y  m a t e  and a n o n ­

s o c i a l  control. This p r e l i m i n a r y  w o r k  t o o k  the form of two
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studies, on e  in w h i c h  the a n i m a l s  w e r e  not v i s u a l l y  i s o l a t e d  

from the c o l o n y  b e f o r e  testing, an d  the s e c o n d  xn w h i c h  

t e s t i n g  f o l l o w e d  s h o r t - t e r m  i s o l ation.

The first g r o u p  of e x p e r i m e n t s  (I— 1 1 1 ) to be p r e s ­

e n t e d  is the m i r r o r  image self r e c o g n i t i o n  w o r k  d i s c u s s e d  

in the first p a r t  of the I n t r o d u c t i o n .  T h e  r e m a i n i n g  w o r k  

(I V - V I I ) wa s  an a t t e m p t  to a p p r o a c h  the v i d e o  i m age self 

r e c o g n i t i o n  task f r o m  an o p e r a n t  p e r s p e c t i v e .



EXPERIMENT I 
Mirror Self Recognition in Chimpanzees

For the purpose of systematically replicating and 
extending Gallup's (1970) work in which he reported that 
chimpanzees could recognize their image in a mirror as their 
own, four wild-born and two laboratory-reared chimpanzees 
were tested. Hill et al. (1970) have shown that chimpanzees 
of two years of age are capable of self recognition, and that 
even short term social 'enrichment' appears to have an effect 
on the performance of the self recognition task. Hill et a l . 
found that one month of complete access of one chimpanzee 
with another facilitated self recognition in two subjects 
relative to one control subject. One of the subjects in the 
present experiment, Maho, a laboratory reared animal, was 
younger (13 months) than any animal previously reported. 
Having been housed since weaning at three months with a con- 
specific peer, it was considered that she might show an ac­
celerated rate of development of the capacity to recognize 
herself.

In addition to the subject variables which extended 
previous research, there were apparatus changes which made 
observation of the responses of interest much easier. Video­
taping was done to document the process. The general proce­
dure followed Gallup (1970). There were two daily 15-minute
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observation periods during which a 3Q-second time sampling 
procedure was used to categorize behavior. Anesthetization 
and dye marking of the subject, as well as a pre-test control 
and an acute dye-mark test were then performed.

Method
Subjects. Six chimpanzees (Pan troglodytes) were 

tested, but for reasons explained in Footnote 1, only 
data from four will be reported. Two male animals, James 
and Barash, and two females, Mona and Maho, were used. James, 
wild born, was 3+ years of age and weighed 16.3 kg. Mona, 
also wild born, and 4 years, weighed 20.5 kg. Maho, labor­
atory born, weighing 7.0 kg was 13 months old. Barash, 3 
years and 10 months old, laboratory born, weighed 16.4 kg.

At the time of the experiments the chimpanzees were 
housed at the Laboratory for Experimental Medicine and Sur­
gery in Primates (LEMSIP), a facility of New York University 
in Sterling Forest, Tuxedo, New York. They were housed in 
individual cages in rooms containing at least eight other 
similarly caged conspecifics with whom they were in visual 
and auditory contact. The exception to this was Maho who, 
because of her age, was usually housed with another animal 
of approximately the same age. The chimpanzees were on a 
12-hour light/dark cycle. Their diet consisted of standard 
lab chow and a variety of fruits and vegetables. Water was 
available on an ad libitum basis. Maho, the one year old
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w a s  b o t t l e  fed m i l k  six times a day in a d d i t i o n  to h a v i n g  

s m a l l e r  p o r t i o n s  of the s o l i d s  d e s c r i b e d .  T h e  a n i m a l s  w e r e  

in g o o d  health, t h eir g e n e r a l  c o n d i t i o n  c o n s i d e r e d  e x c e l l e n t  

by the s t aff v e t e r i n a r i a n .  3 e h a v i o r a l l y  they w e r e  e n e r g e t i c ,  

alert, and r e s p o n s i v e  to c h a n g e s  in the e n v i r o n m e n t .  Only 

B a r a s h  e x h i b i t e d  c o n s p i c u o u s  ’abnormal' beh a v i o r ,  e n g a g i n g  

in a c t i v i t y  of a r e p e t i t i v e  n a ture, r o c k i n g  a n d  s t e r e o t y p i c  

c i r c l i n g  of the cage. M a h o  r o c k e d  o c c a s i o n a l l y .

The subjects were brought to the isolated experiment­
al room in their home cage via a fork lift and placed side by 
side approximately 2 meters apart in the case of James and 
Barash, and 30 cm apart in the case of Mona and Maho. The 
males were tested at the same time and the females together 
at a later date. A plywood partition was placed between the 
cages of James and Barash, permitting auditory, but not vis­
ual contact. The plywood partition between Maho and Mona 
permitted them to be in visual contact through the mirror, 
but not directly. This was done for two reasons: 1) re­
sults of the previous experiment with James and Barash (com­
pleted before Maho and Mona were begun) suggested that mir­
ror stimulation enriched by seeing one's self as well as the 
other animal might have facilitated self recognition, and 
2) the LEMSIP caretakers requested that they be in visual 
contact, in order that the young Maho, previously housed 
with another animal would not be in complete visual isola-
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tion. In the a r r a n g e m e n t  w i t h  J a m e s  and Barash, two v i r ­

t u a l l y  i d e n t i c a l  blinds, c a m e r a s ,  etc., w e r e  used at o p p o ­

s ite e n d s  of the e x p e r i m e n t a l  room.

Apparatus. All the work done with the chimpanzees 
was conducted with the same apparatus. The blind, a three­
sided wooden structure, was constructed to support the one­
way mirror, 78.6 cm x 78.6cm, as well as to 'house' the 
observers and video camera. It was painted flat black in­
side and out. A black felt drape covered the top and rear 
of the blind to keep light from entering the back of the 
one-way mirror. The mirror was in the middle of the front 
wall of the blind, making possible a full view of the chimp­
anzee from behind the mirror. This arrangement was partic­
ularly valuable in permitting clear observation of eye 
orientation of the subject animals. The blind was placed one 
meter from the cage, allowing the chimpanzee a nearly full 
view of itself, even when on the near side of the cage.

Two video systems were used: one, a Sony Video
Camera (AVC-3260), a Sony Solid State Videocorder (AV-3650) 
and a Panasonic Video Monitor (WV-54 00); the second, a Sony 
Video Monitor (CVM-9 20U). Each camera had a SONY TV Zoom 
Lens 1.1.8, f 12.5^75 mm. Sonocraft *s-inch black and white, 
60-minute video tapes were used to record the sessions. A 
recycling timer signalled the 30-second time-sampling obser­
vations. Lighting for the video recording was provided by 
the incandescent house lights and two GE 150-Watt reflector
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flood lights.

Procedure. Replication of Gallup test. The sub­
jects were housed for 24 hours in the experimental room with 
the blind in place and the mirror covered with opaque black 
cloth. The video equipment had been set up in the blind and 
the other equipment in the anteroom. For approximately 45 
minutes before the experiment started each day, the extra 
lighting necessary for video-taping was put on, as was the 
30-second timer.

After a 5-min. adaptation period with the observers 
in position in the blind, the mirror was initially exposed 
by pulling the cloth from over the mirror into the blind 
through a slot and baffle arrangement. The mirror then re­
mained exposed 24 hours a day (effectively 12 hours a day, 
as the room lights were out for 12 hours) until the dye test 
on day 10 for James and Barash and day 12 for Mona and Maho. 
There were two 15-minute sessions daily, one in the morning 
and one in the afternoon, at which one, two, or three obser­
vers were in the blind. All of the sessions with James were 
videotaped, and selected sessions were taped of the other 
animals. Behavior was sampled every 30-seconds at the sig­
nal from the recycling timer. The subject's behavior at 
the time of the signal was scored independently by each ob­
server on standard data forms (see Appendix 1). When only 
one observer was present, the camera was fixed in the most
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advantageous position, a balance between being focused 
closely enough so the eye orientation was clear and getting 
as much of the cage area in the picture as possible.

The 30-second time-sampled behavior was scored as 
mirror oriented (MO) or non-mirror oriented (NMO). Mirror 
orientation meant that the animal's gaze, however sustained 
or fleeting, was directed toward the mirror when the timer 
signalled. Mirror oriented was sub-divided into self-direct­
ed (self-referred), social, and other. Self-referred was 
defined as behavior in which the animal appeared to use the 
mirror to refer to its own body; such as watching the mirror 
while moving hands, tongue, mouth, or grooming parts visually 
accessible only by using the mirror. A behavior was not 
scored as self-directed unless the subject was, at the time 
of the 30-sec signal, specifically using the mirror. Social 
behavior was defined as mirror oriented behavior in which 
occurred the typical social repertoire of the species, as 
illustrated by van Lawick-Goodall (1968) and Berdecio and 
Nash (1981) . This includes such postures and facial expres­
sions as threats, bobbing, presenting, and observable physio­
logical responses such as pilo-erection. 'Other' behavior 
was MO behavior in which there was little or no motor acti­
vity or behavior which could not be clearly identified as 
social or self-directed. The animals, particularly James, 
spent a considerable amount of time looking at the mirror
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while sitting, no other gross motor activity apparent.
The observational baseline segment of the study con­

tinued for nine days for James and Barash and eleven days 
for Mona and Maho. During those days, in order to assess 
any auditory or olfactory effect of the observers presence 
in the blind, four additional 15-minute sessions .were added 
to the ongoing experimental sessions. The camera was placed
in a fixed position, and the sessions occurred in an ABBA
sequence, observers present first, for the regular session, 
and observers absent first, the regular sessions following. 
This procedure was used with James only.

On the test day following the observational period, 
the animals were anesthetized with Ketamine HCL (Vetalor, 
Parke Davis) in the amount appropriate for their weights,
5 to 7.5 mg/kg. One ear and the opposite eye-brow ridge 
were swabbed with an odorless red dye, Rhodamine B, dissolv­
ed in 70% ethyl alcohol. The solvent alone was used as a
control on the subjects' non-dyed ear and eyebrow ridge. In
the third dye test given Barash (Experiment IA) the 'dye' 
used on the ears was white Ko-rec-type Typewriter Correction 
Fluid, diluted slightly with 70% ethyl alcohol; Rhodamine B 
was placed on the right eyebrow ridge. The white 'dye' was 
used in the third test with Barash and the test with Maho 
and Mona as its visual salience was judged to be greater than 
that of the red Rhodamine dye against the skin color of these



a nimals. A f t e r  dy e  m a r k i n g ,  the c h i m p a n z e e s  w e r e  r e t u r n e d  

to their r e s p e c t i v e  cages. T h r e e  to four h o u r s  later, w h e n  

the s u b j e c t s  had r e c o v e r e d  f r o m  the a n e s t h e s i a  a p r e - t e s t  

w as done. A b l a c k  c l o t h  h a d  b e e n  p u t  o v e r  the m i r r o r  w h i l e  

the a n i m a l s  w e r e  a n e s t h e t i z e d .  T h o u g h  the m i r r o r  c o u l d  not 

be seen by the subject, the s u b j e c t  c o u l d  be s e e n  w i t h  a d e ­

q u a t e  c l a r i t y  t h r o u g h  the cloth. In the c a s e  of M a h o  and 

Mona, the p a r t i t i o n  b e t w e e n  them wa s  e x t e n d e d  d u r i n g  the p r e ­

test a n d  d y e - m a r k  t e s t  so they w e r e  not in v i s u a l  c o n t a c t  

d u r i n g  this p h a s e  of t h e  e x p e r i m e n t .

Th e  p r e - t e s t  c o n s i s t e d  of r e c o r d i n g  the b e h a v i o r  of 

the s u b j e c t  for 30 m i n u t e s .  A n y  b e h a v i o r  d i r e c t e d  to the 

d y e - m a r k e d  a r e a  w a s  r e c o r d e d .  F o l l o w i n g  th e  p r e - t e s t ,  the 

m i r r o r  w a s  e x p o s e d  by p u l l i n g  the c l o t h  into the blind, as 

it ha d  b e e n  o n  the f i r s t  d a y  of e x p o s u r e .  A n y  i n s t a n c e  in 

w h i c h  the s u b j e c t  t o u c h e d  the d y e - m a r k e d  a r e a  w a s  recorded, 

in a d d i t i o n  to s c o r i n g  th e  b e h a v i o r  as d e s c r i b e d  e a r l i e r  in 

this section. T h e  test p e r i o d  wa s  30 m i n u t e s .  In v i e w  of 

u n e x p e c t e d  n e g a t i v e  r e s u l t s ,  B a r ash, the l a b o r a t o r y  r e a r e d  

male, was g i v e n  a s e c o n d  d y e  t e s t  on the f o l l o w i n g  day.
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E X P E R I M E N T  IA 

E x t e n d e d  M i r r o r / S o c i a l  E x p e r i e n c e

S a c k e t t  (1963) has s u g g e s t e d  that d e f e c t s  in the 

d e v e l o p m e n t  of l a b o r a t o r y  r e a r e d  rh e s u s  m o n k e y s  (and, by 

e x t e n s i o n ,  o t h e r  n o n h u m a n  primates) ar e  d u e  to the fact that 

they h a v e  not h a d  e n o u g h  i n t e r a c t i o n  w i t h  a s u f f i c i e n t l y  

c o m p l e x  e n v i r o n m e n t  to s u p p o r t  n o r m a l  d e v e l o p m e n t .  T h e s e  

a n i m a l s  p r e f e r  m o r e  s i m p l e  s t i m u l i  t h a n  is a p p r o p r i a t e  at 

a p a r t i c u l a r  age. Hill et a l . (1970) a l l o w e d  two y e a r  o l d

l a b - r e a r e d  c h i m p a n z e e s  c o m p l e t e  a c c e s s  to e a c h  o t h e r  for a 

s h o r t  p e r i o d  of time an d  this a p p a r e n t l y  f a c i l i t a t e d  self 

r e c o g n i t i o n .  J u s t  v i s u a l  and a u d i t o r y  c o n t a c t  a l l o w e d  a n ­

o t h e r  a g e  m a t e  di d  not. T h o u g h  w e  c o u l d  n o t  g i v e  o u r  s u b ­

jects J a m e s  a n d  B a r a s h  c o m p l e t e  a c cess, w e  c o u l d  p r o v i d e  

a u d i t o r y  access, a n d  v i s u a l  a c c e s s  t h a t  w a s  m u l t i d i m e n s i o n ­

al, i.e., t h r o u g h  the m i r r o r  a n d  d i r e c t l y .  It w a s  h y p o t h e ­

s i z e d  t h a t  l o n g e r  an d  m o r e  v a r i e d  e x p o s u r e  to the m i r r o r  

m i g h t  f a c i l i t a t e  p o s i t i v e  r e s u l t s  o n  t h e  d y e - m a r k  t e s t  in 

3 a r a s h .

P r o c e d u r e . T h e  s u b j e c t s  J a m e s  an d  B a r a s h  w e r e  t r a n s ­

f e r r e d  to a d j a c e n t  c a g e s  in t h e i r  u s u a l  h o u s i n g  s i t u a t i o n .  

T h e  c a g e s  w e r e  a p p r o x i m a t e l y  ,5m apart, s i d e  by side, w i t h  

a t r a n s p a r e n t  P l e x i g l a s  p a r t i t i o n  b e t w e e n  them. Th e  b l i n d  

c o n t a i n i n g  the m i r r o r  w a s  p l a c e d  in fro n t  of t h e i r  c a g e s
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about 1 meter away. They could see one another in the 
mirror and through the Plexiglas. Although there were 
other animals in the room, they could not see the others 
in the mirror.

Six weeks after the initial dye testing, another 
dye test was performed on Barash using an alternative 
procedure. The unanesthetized animal was restrained in 
his home cage using the squeeze partition in the cage.
With two experimenters working simultaneously in order to 
minimize cues to the animal, an eyebrow ridge was swabbed 
with Rhodamine B red dye; the opposite ridge with alcohol; 
both ears were painted with Ko-rec-type Typewriter Correc­
tion Fluid, which was diluted slightly with 70% ethyl 
alcohol. The cage was returned to its normal configuration, 
and the investigators returned to the blind. A 15-minute 
pre-test with the mirror covered was begun as in Experi­
ment I. The acute dye test for self recognition was simi­
larly attenuated to a 15-minute period.

Results and Discussion ( I and IA)
Observational Testing Period. Gallup (1970) in­

ferred self recognition from three criteria; the emergence 
of self directed mirror oriented behavior during his ten
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day observation period prior to the dye test; an increase in 
time spent viewing the mirror image after the dye marks were 
put on; and, crucially, the occurrence of mirror oriented 
mark directed responses during the dye test.

Figure 1 shows the total number of mirror oriented 
time samples for the four subjects as a function of days of 
observation. On day 1, the novelty of the mirror occasioned 
frequent mirror orientation, and, for some subjects to be 
discussed below, social responding appropriate to the appear­
ance of an unfamiliar conspecific (Gallup, 1968, 1970).
After the first day, there was a decrement in MO responses 
as social responding declined. The increment on the third 
day was attributable principally to the initiation of self 
directed responding by James and Barash, and a modest (30%) 
increase in 'other' mirror orientation. Gallup (1970), Fig­
ures 2 and 3) also found increments in self directed respon­
ses and mirror viewing time on the third day of exposure. 
After the third day, MO behavior remained fairly stable. On 
the day of the dye test the total MO score rebounded nearly 
to the level of day 1, 61 MO time samples compared to 68 on 
day 1. Gallup (1970, Figure 3) showed a corresponding 
increase in his viewing time measure. Our time sampling 
procedure, recording behavior seen at each 30 sec signal,
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F I G U R E  C A P T I O N

F i g u r e  1. T o t a l  n u m b e r  of time s a m p l e s  s h o w i n g  

m i r r o r  o r i e n t e d  b e h a v i o r  for four c h i m p a n z e e s  on s u c c e s s i v e  

d a y s  of e x p o s u r e  to m i r r o r  and on the d y e  test. M a x i m u m  

p o s s i b l e  s c ore = 240.
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t h o u g h  m o r e  c o n s e r v a t i v e  than G a l l u p ' s  time m e a s u r e ,  can 

be e x p e c t e d  to c o r r e l a t e  h i g h l y  w i t h  it.

The MO time samples are also illustrated sepa­
rately for James and Barash (Figure 2), the animals posi­
tive on the dye mark test,, and Mona and Maho (Figure 3), 
who were negative on the dye mark test. There were some 
procedural differences between these subjects and as 
such they are not strictly comparable. It was felt, how­
ever, that illustrating their different patterns of res­
ponding was relevant.

As may be seen in Figure 4, the level of social 
responding to the mirror was high (10 responses) on 
day 1, declined to zero on day 3 and was not seen after 
day 5, at which time James responded socially at two 
time samples. All of the social responding shown in 
Figure 4 was done by James and Barash. Neither Mona 
nor Maho made any social responses. They made only one 
self directed response each, whereas James and Barash 
combined, made 44 self directed responses during the 
observational period (Figure 5). Given Maho1s age (13 
months), it was not particularly surprising that there 
were no social responses and only one instance of a self 
directed response. The majority of human children do not



39

FIGURE CAPTION

Figure 2. Total number of time samples showing 
mirror oriented behavior in two chimpanzees positive on 
the dye test. Maximum possible score = 120.
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FIGURE CAPTION

Figure 3. Total number of time samples showing 
mirror oriented behavior in two chimpanzees negative on 
the dye test. Maximum possible score = 120.
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FIGURE CAPTION

Figure 4. Total number of time samples showing 
mirror oriented social responses in two chimpanzees, James 

and Barash.
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FIGURE CAPTION

Figure 5. Total number of time samples showing 
mirror oriented self directed behavior. Data from four 
chimpanzees, although two animals contributed only one 
response each over the nine days.
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recognize themselves by similar criteria until 18-24 
months (Amsterdam, 1972). The results with the wild- 
born four year old, Mona, on the other hand, were puz­
zling. The fact that there was no social responding 
from Mona is suggestive of why she made only one self 
directed response.

The theoretical position that self awareness or 
a concept of self emerges out of social interaction, par- 
ticlarly of a dissonant nature (Duval and Wicklund, 1972) 
might be logically extended here to suggest that social 
responding to the mirror is necessary, though not suffi­
cient, for an accurate assessment of the mirror image 
to emerge. For example, one might suppose Mona would 
come to understand the source of the image, given her 
age, results with other like aged females (Gallup, 1970); 
and a 'normal' social history (she was a wild born animal).
In order to come to that understanding, however, she must 
interact with the mirror in ways that make apparent the con­
tingency inherent in the situation. Social behavior direct­
ed toward the mirror would seem to provide both the contin­
gency information and the quality of conflict or dissonance 
which Duval and Wicklund (1972) suggested is necessary at 
the level of self concept acquisition. The mirror image does
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not respond in a normal way when the animal makes a social 
gesture. Animals do not mirror each other in social en­
counters, instead there is a dialogue of gestures. At some 
point in the mirror image interaction, some chimpanzees 
seem to apprehend the inappropriateness of this exchange. 
Upon reaching that point, the chimpanzee is potentially 
'forced' to entertain other hypotheses about the image. Our 
own socially inexpressive Mona, and the isolation-reared 
chimpanzees in Gallup et al. (1971), not having responded 
to the mirror socially, did not have the opportunity to 
perceive the peculiarity of the social 'exchange'. It may 
of course be that these animals, as a result, perhaps, of 
insufficient social experience, did not bring to the mirror 
image situation the pre-existing sense of self deemed nec­
essary for success at the self recognition task (Gallup, 
1977b). We suggest that it is important to seoarate the 
self recognition task into two aspects. If an animal does 
not respond socially to the mirror and does not make self 
directed or mark directed responses, the presumption should 
not first be that it lacks a sense of self. Rather the 
first level of analysis should be whether the animal's be­
havior vis-a-vis the mirror was sufficiently elaborate that 

it had multiple opportunities to experience both the con-
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tinqency relationship with the image, and the anomoly of the 

social exchange. Only after some judgment is made at the 
first level should one consider the question of whether or 
not the animal has brought to the situation some pre­
existing sense of identity.

Dye Mark Test. Chimpanzee James was positive on 
the first test. He made two mark directed responses. The 
initial mark directed response was followed by his putting 
the finger used to touch the mark to his nose, appearing 
to smell it. Gallup (1979) has reported the same behavior. 
During the dye mark test, James responded socially six 
times. This is potentially of interest, given the positive 
results of the dye mark test. We, however, think the rea­
son for the resurgence of social behavior is attributable 
to a rather mundane artifact. The black cloth that was 
placed over the mirror for the pre-test (permitting observ­
ers to see the animal, but not allowing the subject to see 
the mirror) was pulled into the blind very quickly and made 
a snapping noise at it was pulled. The animal was suddenly 
exposed to the mirror and, of course, the image of a chimp­
anzee. The animal appeared frightened, there was pilo- 
erection and a high level of activity and vocalization.
James ran through a number of threat and submissive social 
gestures. Four of the six social responses were within the
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first three minutes of the session. This represents a more 
concentrated cluster of social responding than we saw in 
any of the observations. The puzzling juxtaposition of so­
cial and self-referred responses during the dye mark test 
was, we suggest, artifactual.

Barash was negative on the first and second dye 
test but positive on the third test (Experiment IA) which 
was done after a six week period of socially enhanced mir­
ror exposure. He made five mark directed responses, one of 
which was a manipulation of the dye marked ear for about 5 
sec while staring at the mirror. The third test, given as 
it was, without anesthetization, and with the application 
of both Rhodamine B dye used in the first two tests and the 
new white typewriter correction fluid, is not strictly com­
parable to the other dye mark tests, but it turned out to 
be the most clearly defined occurrence of mark directed 
behavior. There is no reason to believe that Barash could 
not see the Rhodamine B dye, to the observers' eyes it was 
salient on the animal's skin, but the fact is that all of 
the five mark directed responses made during the third test 
were made to the white marks. Thus we are left uncertain 
about whether the extended and enriched social mirror ex­
posure during the six week interval was the facilitating 
factor, or whether the apparently heightened salience of
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the white as compared to the red dye was the crucial var­
iable. It should be recalled here that the profile of 
Barash during the observation period was that of an animal 
we would expect to be positive on the dye mark test. As 
Gallup (1982) has pointed out, the self recognition test is 
not just the acute dye test, but the pattern of responding 
that is seen in the observational period, in conjunction 
with positive results on the dye test that draws a convinc­
ing picture.

Neither Mona nor Maho made mark directed responses. 
Maho, the 13 month old, gave no indication that there was 
any awareness of the altered image in the mirror. Her ap­
parent obliviousness to the dye marks is reminiscent of 
monkeys' indifference in the same situation. Mona, on the 
other hand, spent as much time (by time sample measures) 
viewing the mirror as she had on the first day of exposure. 
It seems reasonable to suggest that she noted the alter­
ation in the image, a plausible intermediate step between 
no response to the altered appearance of the image and rec­
ognition of it as an image of oneself. Without further 
testing, it can be only a tentative suggestion.

An informal review of the video tape done as a con­
trol for assessing the possible effect of the observers' 
presence in the blind revealed no obvious differences in
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the subject's behavior whether the investigators were or 
were not present in the blind.



E X P E R I M E N T  II 

L ong T e r n  R e t e n t i o n  of M i r r o r  Image 

Self R e c o g n i t i o n

Gallup (1970) reported that two chimpanzees who had 
not been exposed to a mirror prior to the dye mark test 
were not successful on the test of self recognition. It 
is apparently during the observational period, when the 
animal has the opportunity to explore the situation, that 
chimpanzees learn that the mirror image corresponds to their 
own body. The pre-dye' mark period is typically ten days, 
but it appears that four days are adequate (Suarez and 
Gallup, 1981). Once acquired or manifest, is the behavior 
indicating self recognition retained, or does it resemble 
other laboratory-learned complex discrimination tasks, e.g., 
cross-modal problems, that fade from memory when no longer 
exercised explicitly? If self awareness is a building 
block for the continuing elaboration of a repertoire known 
as 'mind' we would expect it to be a continuing property of 
the individual.

In human children the apprehension of the idea of 
self is a developmental phenomenon, which in the normal 
course of events is enriched and elaborated as the develop­
mental process continues (Dixon, 1957; Duval and Wicklund,
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1972; James, 1390; Kagan, 1981). If animals who had been 
positive on the self recognition test were to retain that 
capacity over a long period of no mirror exposure, it would 
bespeak a more solid conceptual achievement than if it were 
a task that they needed to re-learn each time they were 
exposed to a mirror image.

With a view toward substantiating or not the long­
term retention of self recognition in chimpanzees, the 
following experiment was done.

Method
Subjects. James and Barash, two of the chimpanzees 

used in Experiment 1, were tested one year later for the 
retention of mirror image self recognition. During the 
year they had been housed in the quarantine section of 
LEMSIP, where they were subjects in a viral hepatitis study. 
This disease is asymptomatic in chimpanzees. Upon release 
from the study, they were declared in good health. We test­
ed them the day after release from quarantine. Their diet 
and essential elements of housing, cages, etc., were the 
same in the quarantine unit as described in Experiment I .
The difference was that the unit restricted human traffic. 
The declaration by the caretakers that the animals had had 
no mirror experience during the year can be accepted with 
confidence.



Apparatus. The apparatus was the same as used in 
Experiment I. The physical arrangement of the cages was 
the same as that used with Mona and Maho during the dye 
test with the exception that the partition in this case was 
an opaque black Plexiglas rather than a wood divider.
There was no visual contact of the animals with each other 
during the test.

Procedure. The nine-day period of mirror exposure 
that these animals had had a year before was, of course, not 
repeated. They were fork lifted to the experimental room 
in their cages, anesthetized without any mirror exposure, 
and dye marked as in Experiment I. Ko-rec-type Typewriter 
Correction Fluid was used. As there was only one observer, 
the video camera was in a .fixed position. The session with 
Barash was successfully videotaped, the following session 
with James was not. As in Experiment I, after recovery a 
pre-test was done to control for mark directed behavior 
which was not mirror mediated. The mirror was then ex­
posed as in Experiment I and the dye mark test followed 
during which the observer recorded all mark directed respon­
ses as well as scoring the behavior of the subject using the 
30 sec time-sampling technique. At the conclusion of the 
test the animals were returned to the colony room.



Results and Discusjion
Figure 6 compares the mirror oriented responding 

of chimpanzees James and Barash on the retention test, 
after one year of no mirror exposure, with their responding 
during the first two sessions of exposure one year earlier. 
During the retention test there was no social responding.
The number of mirror oriented 'other' responses sampled at 
30 sec intervals for 30 minutes was higher than on initial 
exposure: James 13 versus 9; Barash, 26 versus 23. The
number of self directed responses (other than mark directed) 
totalled 12, James contributing 7 and Barash contributing 
5. Gallup's 1970 data showed a mean of 3 self directed re­
sponses per animal on the first dye test, while our obser­
vations indicated 3.5 on the comparable occasion. Each of 
the subjects made 2 mark directed responses not included 
in the self directed category. (Mark directed responses are 
recorded whenever observed, self directed responses are 
counted only when they occur at the time sampling signal.) 
The numbers convey only partially the very high level of 
interest in the mirror. Barash, particularly, happened 
upon information which was the focus of a great deal of MO 
behavior. He was in the process of getting his permanent



dentition, and at one point he appeared to notice the spaces 
in his mouth. He came forward to the mirror, opened his 
mouth wider, stuck his finger and later his tongue in the 
spaces, backed away, came forward again, turned away, and 
vocalized repeatedly. He seemed highly aroused and the 
combined facial expression and vocalization possibly indi­
cated distress (van Lawick-Goodall, 1968). This elaborate 
interaction with the mirror seemed to this writer to be a 
singularly dramatic demonstration that Barash recognized 
his own image in the mirror. The evidence from these two 
animals indicates that mirror self recognition was retained 
over one year without practice and is consistent with the 
attribution of some sort of concept of self in the chimpan­
zee .
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FIGURE CAPTION

Figure 6. Retention of mirror image self recogni­
tion by two chimpanzees, James and Barash, after one year 
of no mirror exposure. The left panel shows total number 
of time sampled observations of mirror orientation by 
categories on session 1 and 2, one year earlier. The right 
panel shows these time sampled observational categories in 
a 30-min session following dye marking one year later.
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EXPERIMENT III 
Mirror Mediated Behavior in a Monkey

Monkeys nave been consistently negative on the 
Gallup test of self recognition (Table 1). Gallup (1970) 
tested four Macaca arctoides and two Macaca mulatta in a 
situation comparable to the chimpanzee experiments. After 
14 days no self referred behavior was seen, nor were there 
any mark directed responses seen during the dye test. 
Another crab-eating macaque was negative after five months 
of mirror experience (Gallup, 1977a). In addition he tested 
four Macaca fascicularis for three weeks with similarly 
negative results. Gallup, Wallnau and Suarez (1980) used 
mother-infant and infant-infant pairs of rhesus monkeys.- 
Though these investigators found a high level of interest 
in the marks when applied to areas they could see without 
using the mirror, and there were some differences in the 
type of responding done by adults and infants, no self 
referred behavior developed over 14 weeks of exposure. 
Benhar, Carlton and Samuel (195) , using the Gallup proce­
dure as well as specific training procedures designed to 
teach baboons to recognize themselves in mirrors, were not 
successful. As shown in Table 1, many other simian species
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were tested with the same negative results. James Anderson 
(1983) has recently reported that even after exposure from 
birth to 18 months, no mirror oriented self referred beh­
avior is observed, nor does prolonged specific training 
change the negative outcome.

When work for the following experiment was done, 
there had been no reported long-term mirror self recogni­
tion study done with monkeys, nor had there been any study 
in which monkeys were given tactile access to a mirror. The 
experiment we did was based on the hypothesis that tactile 
experience with a mirror would provide substantial infor­
mation that could facilitate the acquisition of self recog­
nition, and that, given a negative result on the first dye 
test, a substantial extension of exposure time would promote 
a change in that result. The successful learning of cross- 
modal discriminations by monkeys was taken as a promising 
indication that tactile experience with a mirror should be 
provided as a ready sequel to other studies of monkeys and 
mirrors.

Method
Subject. The subject was a female pigtail macaque 

(Macaca nemestrina), Niko, approximately five years of age 
at the time of testing. She was born in the wild and had
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been part of the Hunter College monkey colony for about 
three years. Her general health and condition were con­
sidered excellent. Her weight was 5 kg and she was sexu­
ally mature. The Hunter College colony consisted of eight 
to ten conspecifics, all of whom were purchased from Prim­
ate Imports, Port Washington, N.Y. All animals were wild 
born and captured at some time in their second year. Each 
animal was housed separately in cages considered standard 
for the species. Diet consisted of daily feedings of ap­
proximately 16 Purina Monkey Chow pellets and a weekly var­
iety of fruits and vegetables. Water was provided either 
ad libitum from bottles on the cage or from the water sys­
tem that was controlled so that water was available for a 
few hours a day. The colony light/dark cycle was not regu­
lated, but in general the room lights were on from 9 a.m. 
to 7 p.m. There were several windows, which, though shaded, 
allowed some natural light. The arrangement of the room is 
such that each animal was in visual contact with most of 
the animals and in auditory contact with all of the other 
animals in the colony. During the experiment, the subject's 
food and water schedules were maintained as described. A 
plywood partition with peepholes was placed approximately 
.5m from the side of the cage. This functioned as a'means 
of concealing the observer(s) during the experimental ses­
sions and as a way of limiting the monkey's visual access



to o n l y  two c o l o n y  mates. We e x p e c t e d  t h a t  this m o d e r a t e  

r e s t r i c t i o n  of her v i s u a l  field w o u l d  e n c o u r a g e  o r i e n ­

t a t i o n  to w a r d  the m i r r o r .  A l t h o u g h  the r e  is no w a y  to be 

a b s o l u t e l y  sure she had had no p r e v i o u s  e x p e r i e n c e  w i t h  a 

mirror, it is a r e l a t i v e l y  safe a s s u m p t i o n .

Apparatus. A circular 30 cm diameter polished 
chromium-brass metal mirror which gave a clear, undistort­
ed image was used. The placing of the plywood partition 
at approximately 0.5m from the side of the cage, permitted 
a full view of the cage through the small observation holes.

Procedure. The subject was removed from her cage
and the mirror attached to the inside of the bars at the back •

of the cage. The mirror was covered with a cloth. Three 
observers were positioned behind the plywood partition.
When the monkey was returned to her cage, the cloth was 
slowly pulled from over the mirror. Observations were 
made by each observer for a period of 15 minutes. The ob­
servations focused on the facial expressions of the sub­
ject, though general posture and movement were taken into 
account. The classifications used by van Hooff (1967) were 
used. The mirror was left in the cage for the next 13 days. 
The procedure during the observational period was as fol­
lows: the subject was observed by the experimenter each
day for two 15-minute periods separated by not more than
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ten minutes. During the observation period every 30-sec 
interval was considered as a single unit. If there was 
mirror oriented (MO) behavior during the 30-sec period it 
was described, but regardless of how many mirror orienta­
tions took place during the 30-sec period, it was scored 
as one unit of MO behavior. This gave a conservative 
measure of MO activity and eliminated effectively the prob­
lem of defining what a single unit of behavior consisted of. 
Any behavior judged to be mirror oriented was classified as 
either self directed, or social/neutral. Self-referred beh­
avior was defined as a use of the mirror as a tool to visu­
ally aid in examination, manipulation, cleaning or grooming 
of the subject's body. Social/neutral were those behaviors 
directed toward the mirror such as looking into it, touching 
it, posturing or grimacing at it, or attempting to look or 
feel behind the mirror. The choice of a 'social/neutral' 
category rather than just a 'social' one used by most auth­
ors, was a somewhat more inclusive way of characterizing 
such MO behavior as gazing into the mirror, etc. 'Neutral' 
as used here is the same as the 'other' categorization in 
Experiments I and II, but in contrast to those experiments 
it was not treated separately. The number of times the 
subject touched her eyebrow ridges or ears was recorded



65

whenever observed. At the end of each observation period 
the mirror was cleaned.

On day 14 of the experiment the monkey was anesthe­
tized with phencyclidine hydrochloride (Sernylan), 1 mg/kg 
of body weight. She was removed from the cage when deeply 
anesthetized and her right eyebrow ridge and left ear were 
painted with red dye, Rhodamine B in 7 0% ethyl alcohol. As 
a control, her left eyebrow ridge and right ear were swab­
bed with the alcohol solvent used in preparation of the dye. 
The mirror was removed from the cage and the subject put 
back to recover. The following day the monkey was observed 
for a fifteen minute period by two observers. The number 
of times the eyebrow ridges or ears were touched was scored. 
The monkey was then removed from the cage and the mirror re­
placed. When she was put back in her cage, a fifteen min­
ute observation period began. The number of mirror oriented 
mark directed behaviors were recorded.

The mirror was left in place for a period of 11
months, during which informal observations were made of the
type of mirror oriented behaviors that appeared. The mirror 
was then removed.

After a hiatus of approximately one year, Niko was 
exposed to a large mirror (76 cm x 7 6 cm) mounted in a
blind. (The blind and mirror were those used in Experiment
I). A 0.5 hour video tape was made of her response to the



new mirror situation. The mirror and blind were removed 
after video taping.
Results and Discussion

The subject monkey, Miko, made no mark directed re­
sponses during the dye test and no self referred behavior 
was observed either during the initial two weeks of testing 
nor at any time in the subsequent year when the mirror was 
left in her cage. Figure 7 shows the number of 30 sec in­
tervals with 'social/neutral' responses toward the mirror. 
The maximum possible number is 60. Though there was a 
great deal of variability from day to day, the mean number 
of social/neutral responses was maintained for 13 days at 18 
Mirror oriented social behavior was observed throughout the 
year. When after a hiatus in mirror exposure, she was 
placed in front of a mirror in which she could see her whole 
body, there was again a great deal of social behavior dir­
ected toward the mirror while the half hour of video taping 
took place. No formal analysis of the tape was done, but 
review of the film gave no indication that she regarded 
the mirror image as anything but another monkey.

Niko's social responding encompassed most of the gen 
der-appropriate gestures and expressions described by Van 
Hooff (1967). She made threat gestures of varying degrees 
of intensity, accompanied by body postures ranging from a

teeth bared open mouth thrusting of her whole body toward 
the image, to a slightly open mouth, accompanied by withdraw



FIGURE CAPTION

Figure 7. The total number of 30 sec time sampled 
intervals with social or neutral orientation to a mirror 
as a function of days of exposure to the mirror. The max­
imum possible number per day is 60. The subject is Niko, 
a pigtailed macaque.
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ai from the imaqe. She made facial expressions with hind 

quarter presentations characteristically seen in sexual 
solicitation. Of greatest interest was the tactile explor­
ation of the mirror with her hands, observed on days 2, 4 
and 10. There was a pattern of moving her hands slowly 
across the mirror surface, picking up her hand, looking 
at it, then returning the hand to the mirror. This was 
the only action that remotely resembled a self referred 
behavior. This is perhaps critically different from the 
chimpanzee 'contingency testing' (see general discussion 
section) where the animal alternated his gaze from hand to 
mirror, moving it while watching it, and the mirror image 
of it. The only consistent behavior included in the 
'social/neutral' category that was neutral rather than so­
cial was the subject's attempts to look behind the mirror 
or thrust her arm behind the mirror as well as moving her 
fingers around part of the rim while watching the image.

At the time this experiment represented the longest 
amount of time reported for a laboratory monkey exposed to 
a mirror, and the only study in which the subject was given 
tactile access to the mirror. Despite these factors, the 
results confirm those of Gallup and many others, summarized 
in Gallup et al. (1980) that monkeys give no evidence of 
discerning the source of the mirror image. Recent data by 
Anderson (198 3) show that monkeys raised with and/or
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trained specifically to use mirrors do not show self ref­
erred behavior or responses directed to dye marks when the 
mark is visible only by use of the mirror. It is appro­
priate to again point out that monkeys are apparently able 
to comprehend the reflective nature of the mirror (Brown, 
et al., 1965; Tinkelpaugh, 1928). The task of successfully 
integrating the mirror image information is undoubtedly a 
complex cross modal problem, but recent data from Premack's 
laboratory (Dolgin et a l ., 1980) indicate that monkeys 
may be much better, even at a young age, at cross modal 
tasks than had been previously reported. Following the 
suggestion put forth in the discussion of Experiment I, 
might it be that monkeys do not perceive the peculiar nature 
of the social interaction with the mirror? This does not 
seem likely, and in fact, the succession of social gestures 
from the dominant/aggressive type to the submissive/sexual 
and various permutations of these, might suggest that the 
animal is essentially trying out various gestures, since 
none of them 'work' in the usual way.

A great deal of research will be necessary before 
we can delineate the problem experimentally, let alone have 
answers that we can feel confident about. There are at 
least three levels of inquiry: the experimental paradigm;
social/developmental histories; and cognitive capacities.



Are the self recognition tasks given monkeys sensitive 
enough or motivating enough for the monkey to show some 
level of awareness of itself? Or are we dealing with lab­
oratory animals who have not had full socialization and 
experiences which generate some type of objective self 
awareness? Or as Gallup (1979) suggested, is it a lack of 
a cognitive capacity, of the basic neuronal equipment to 
handle a concept as complex as the representation of one's 
self? That monkeys do not meet Gallup's criteria for self­
recognition is not easily dismissed as their having had no 
training in the stimulus-response-reinforcement contingen­
cies inherent in mirror use as suggested by Epstein,
Lanza, and Skinner (1981), nor can we agree with Premack 
(1983) and attribute the monkeys' problem to gaze aversion, 
as there is ample indication of inter-monkey visual recog­
nition (Cheney and Seyfarth, 1982; Gallup, et al., 1980; 
Humphrey and Keeble, 1976; Rosenfeld and Van Hoesen, 1979). 
Further, in focusing on the reflection of, say, one's brow, 
eye contact is not made with the reflection.



EXPERIMENT IV 
Responding for Social Stimuli

Recognizing one's reflection in a mirror as one's 
own reflection may be done'on the basis of pattern discrim­
ination (the reflection matches what one sees or has seen 
of oneself) and of contingency (the reflection's movements 
match— are controlled by oneself). Orienting to and attend­
ing to the reflection has the (operant) consequence of see­
ing the reflection and permitting further discriminations 
to be made. It is well established that monkeys are highly 
curious visually and recognize individual monkeys by sight. 
They certainly demonstrate 'interest' in the mirror. But 
are the consequences of seeing the particular image that is 
one's own disconcerting or aversive because of their social 
incongruity, their proximity, or other features? Can the 
video medium prove effective in manipulating the consequences 
of looking at the mirror/video monitor?

Experiments IV, V and VI explored the reinforcing 
value of some social stimuli presented in the video mode, 
as response consequences, including, finally, the stimulus 
of central concern, the subject monkey itself. If the con­
cept of self emerges out of a tapestry of social interaction 
we should get some insight into the reasons it does or does
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not appear in particular groups of animals by exploring the 
ways in which social stimuli are responded to or responded 
for. The technical problems inherent in using mirrors 
(which would hdve been desirable for reasons of comparison 
to previous mirror studies) were insurmountable under pres­
ent circumstances. In addition, we were interested, as 
have been other investigators in the area (Paully, 1982; 
Rosenblum and Paully, 1980; Swartz and Rosenblum, 1980), in 
greater latitude to manipulate images and broader ability 
to standardize the stimulus presentation than is afforded by 
mirrors and other three-dimensional stimulus situations such 
as the Sackett 'self-selection circus' (Suomi, Sackett, 
and Harlow, 197 0) . Video was the medium of choice for the 
above reasons and because it alone provides the opportunity 
to present a monkey with comparisons of itself, in present or 
past time, with other social and non-social stimuli.

As described in greater detail in the Introduction, 
monkeys presented with social stimuli in the video medium 
evidenced individual recognition by utilizing facial cues 
of particular conspecifics to avoid shock or obtain food 
(Miller, 1967, 1971). Humphry and Keeble (1976) affirmed 
individual discrimination, though in a less clear cut 
manner. Paully (1982) has shown that whether the social 
stimulus is a consequence of operant responding by the



subject or 13 presented by the experimenter, the dependent 
measures show species and individual discrimination in both 
the 'active' and 'passive' situations. His work also sug­
gested that it is the area around the eyes that gives the 
most salient identity cues.

The following experiment was done with a view toward 
establishing whether the video taped activity of a familiar 
conspecific would be preferred over a non-social visual 
condition (video 'noise') which had a motion component. 
Presumably video noise ('snow') has no social connotation 
such as might the oft used empty cage control (Paully, 1982; 
Swartz and Rosenblum, 1980).

Method
Subjects. Three female pigtail macaques were used. 

The monkeys, Wife, Bibi, and Niko, were part of the Hunter 
College colony of eight to ten conspecifics, all of whom 
were purchased from Primate Imports, Port Washington, New 
York. All were wild born and captured at some time during 
their second year. At the time of these experiments Niko 
was approximately 9 years old, Wife and Bibi, about 25 and 
8 years, respectively. Their mean body weights were 8 .6kg 
(Niko), 5.0kg (Wife), and 6.2kg (Bibi). They had been sub­
jects in discrimination experiments exposing them to var­

ious still and moving video tapes, largely of conspecific
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and other animals. This work used a Lindsley-type manip- 
ulandum and liquid food reinforcement. Previously, Wife 
had a history of work in auditory localization experiments. 
Niko and Bibi had been subjects in auditory experiments for 
a short period of time. Niko, the animal described in Ex­
periment III, had been exposed to a mirror for a year. Diet, 
housing and other aspects of their daily routine were as 
described in Experiment III. It is important to note that 
the visual system of macaques is virtually the same as the 
human visual system (Devalois and Jacobs, 1971), facilitat­
ing the optical aspects of the following experiments.

Apparatus. The experimental space was a commercial 
monkey cage, 62.5cm x 66.2cm x 92.5cm, housed in a small 
ventilated cubicle. The cage was secured to the wall with 
L brackets on two sides. A metal frame, modified from a 
bench-top relay rack, held the video monitor and Plexiglas 
operandum 0.5cm outside one wall of the cage. The video 
recorder and relay equipment were in an adjacent sound- 
attenuated cubicle. The operandum, a clear Plexiglas panel, 
28cm x 48cm, was constructed and suspended on a hinge 8 cm. 
in front of the video monitor screen. The subject could 
produce the stimuli by pushing the panel and displacing it 
with sufficient force (0.4-0.5kg) to close the microswitch 
located behind it. Switch closure required that the panel
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be displaced 1.5cm. Movement forward, or beyond that was 
limited by metal plates. We consider that the response pan 
el, constructed as it was and placed 4cm from the inside of 
the cage bars, represents an improvement over operandi 
conventionally located inside the animal's cage where inad­
vertent responding is more probable. Further, the spatial 
contiguity of the response panel with the stimuli presented 
on the video monitor should facilitate attention to the 
stimuli (Jarvik, 1956; Harlow and McClearn, 1954). Though 
the manipulandum does not resolve all problems, it in­
creases confidence in the purposeful nature of the response 
and that the response was produced by the animal pushing 
with its hands, which in turn increases the probability 
that visual orientation will be in the same direction.

The video tape recorder used was a Panasonic color 
VTR, model NV-3130; the monitor, a high resolution Pana­
sonic black and white Video Monitor, model 5400, with a 12- 
inch screen. Sony brand >5- inch black and white video tape 
was used.

The two stimuli were a video tape of Pavlova, a 
conspecific colony-mate approximately four years old, 
weighing 5.2kg and video noise ('snow'). The video tape of 
Pavlova was recorded in the experimental cage. Virtually 
all of the tape shows her oriented toward the camera. The
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video noise was produced by the video tape deck in the 
'stop' mode. The brightness of the stimuli are shown 
in Table 2.

Data were recorded on a Gerbrands Cumulative Rec­
order, running time meters and various magnetic counters. 
Standard audio white noise was used in the experimental 
cubicle. The stimulus presentations on the video monitor 
were programmed by electro-mechanical equipment.

Procedure. The subjects were shaped to push the 
Plexiglas response panel by holding a small piece of fruit 
behind the panel and giving it to the animal as a conse­
quence of responding appropriately. When the animal res­
ponded twenty times, it was considered shaped.

During the experiment the subjects were removed from 
their home cages and placed in the experimental situation 
where they were allowed 10 minutes adaptation before begin­
ning the experiment. The cubicle light was then turned out 
and the equipment started. The sessions lasted forty min­
utes during which time the two stimuli were available for 
successive 10 min periods in an ABBA sequence. When the 
animal was not responding, the monitor screen was blank, 
though illuminated (see Table 2 for measures). Each res­
ponse of sufficient force to close the microswitch produced 
three seconds of the stimulus. If the panel was held down, 
the stimulus would be present for the duration of the



response. If there was discrete responding during the 
three seconds of stimulus presentation there was no cumul­
ative effect on the length of stimulus presentation. At 
the beginning of the session and at each change of stimulus 
the investigator gave the monkey a chance to view the new 
stimulus for 20 seconds by displacing the response panel. 
That amount of time was sufficient to have the animal vis­
ually orient toward the monitor at least three times. At 
the end of the session, the subject was removed from the 
cage and returned to its home cage. Six sessions, run on 
consecutive days, were carried out for Niko and Wife. Bibi 
was discontinued after three sessions of no responding.
The dependent measures were frequency of responding and 
overall pattern of responding.

Results and Discussion
The left panel of Figures 8 and 9 show the cumula­

tive frequency of responding for subjects Wife and Niko.
The subject Bibi was discontinued after three sessions of 
no responding. As far as could be ascertained there was no 
apparatus failure— the subject did not press the panel.
Both Niko and Wife showed a higher cumulative level of 
responding for the video tape recording of a familiar con­
specific than for the video noise stimulus, although in
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FIGURE CAPTION

Figure 8. Cumulative responses over sessions for 
videotaped views of a colony mate or video noise. The sub­
ject is Wife, a pigtailed macaque. The left panel shows 
sessions run with no prior visual isolation (Experiment 
IV); the right panel shows sessions run with prior 24- 
hour visual isolation (Experiment V ) .
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FIGURE CAPTION

Figure 9. Cumulative responses over sessions for 
videotaped views of a colony mate or video noise. The 
subject is Niko, a pigtailed macaque. The left panel 
shows sessions run with no prior visual isolation (Exper­
iment IV); the right panel shows sessions run with prior 
24-hour visual isolation (Experiment V ) .
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Wife's case the difference was slight. For Niko 'prefer­
ence' for the taped colony mate was due largely to respond­
ing during sessions 2 and 5, i.e., in only one-third of 
the sessions.

Figures 10 and 11 illustrate the frequency of res­
ponding as a function of sessions. These show more clearly 
than do the cumulative frequency graphs the amount of daily 
variation. Within sessions there was no systematic overall 
pattern of responding, except for a slightly higher rate of 
responding at the beginning of the session. Analysis of 
variance for repeated measures showed no main effect of ses­
sions or treatments. There was, however, a significant in­
teraction of treatments and sessions (F=5.96, df=5/5, p=.03).

Preference for viewing a moving conspecific is 
supported by much of the literature (Butler and Woolpy,
1963; Paully, 1982; Swartz and Rosenblum, 1980). The 
simple statement of preference, however, overlies a very 
complex and contradictory story which will be dealt with 
in the general discussion.
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FIGURE CAPTION

Figure 10. Total responses per session for video­
taped views of a colony mate or video noise. The subject 
is Niko, a pigtailed macaque. The left panel shows ses­
sions run with no prior visual isolation (Experiment IV); 
the right panel shows sessions run with prior 24-hour 
visual isolation (Experiment V ) .
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FIGURE CAPTION

Figure 11. Total responses per session for video­
taped views of a colony mate or video noise. The subject 
is Wife, a pigtailed macaque. The left panel shows ses­
sions run with no prior visual isolation (Experiment IV); 
the right panel shows sessions run with prior 24-hour 
visual isolation (Experiment V ) .
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E X P E R I M E N T  V 

S h o r t  T e r m  S o c i a l  D e p r i v a t i o n

Butler (1957) has snown that monkeys deprived of 
visual contact with colony mates and of a 'varied visual 
environment' sustain a higher frequency of responding for 
visual incentives than those tested without deprivation.
It was hypothesized that a 24-hour period of social isola­
tion from the colony would increase the frequency of res­
ponding and heighten the reinforcing value of views of a 
colony mate in the video medium, as it had done in the 
Butler work for a live view of the monkey colony.

Method
Subjects. The same subjects were used as were in 

Experiment IV.
Apparatus. The apparatus was the same as that used 

in Experiment IV.
Procedure. The procedure followed that of Experi­

ment IV with the exception that the subjects were placed in 
the experimental cage approximately 24 hours before the beg­
inning of each session. They were, therefore, out of vis­
ual contact with their colony mates during those hours.
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They were not completely out of auditory contact with the 
colony when those in the colony were vocalizing loudly, 
such as at meal time. The animals were fed and watered 
in the experimental cage and the light-dark cycle was main­
tained as in the colony room (see Experiment III). In 
general, each animal had a hiatus of two days out of the 
experimental cubicle before being returned to the exper­
imental situation for the next deprivation and session 
sequence. When the experimental session was not in prog­
ress, the Plexiglas panel operandum was secured in a fixed 
position'. A session was begun by turning out the cubicle 
lights, turning on the monitor and giving the subject a 
20-second sampling of the stimulus. When the stimulus was 
changed, it was similarly preceded by a 20-second sample. 
After the session, the subject was returned to its home 
cage.

Results and Discussion
In Figures 8, 9, and 12, the right panel shows the 

cumulative frequency of responding for video noise and the 
video tape of a colony mate after the subject had been iso­
lated from the colony room for 24 hours before the start of 
the experimental session. Contrary to expectation, the vid­
eo noise yielded higher numbers of cumulative responses



F i g u r e  12. C u m u l a t i v e  r e s p o n s e s  o v e r  s e s s i o n s  

for v i d e o t a p e d  vie w s  of a c o l o n y  m a t e  or v i d e o  noise. The 

s u b j e c t  is 3ibi, a p i g t a i l e d  m a c a q u e .  The left p a n e l  shows 

s e s s i o n s  run w i t h  no p r i o r  v i s u a l  i s o l a t i o n  ( E x p e r i m e n t  I V ) ; 

the r i g h t  p a n e l  sho w s  s e s s i o n s  run w i t h  p r i o r  2 4 - h o u r  v i s u a l  

is o l a t i o n  ( E x p e r i m e n t  V).
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than did the taped colony mate. The right panels of 
Figures 10, 11 and 13 show responding over sessions. 
Niko's data show a 'preference' for the video noise (VN) 
only on session 3. On 5 of the 6 sessions, Wife res­
ponded more for the VN condition. Bibi responded al­
most exclusively for VN, but in only one session. This 
is an unusual pattern, but there was nothing in the 
cumulative record to suggest that it was an artifactual 
one.

The term 'preference' needs to be understood in 
a qualified sense as the total number of responses over 
all sessions can result in a different ordering of con­
ditions (colony mate or noise) than the number of ses­
sions showing more responses for one condition over 
another.

The strength of responding to the VN was a 
surprise. It had been used as a non-social but ’inter­
esting' control. The individual data (Figures 10, 11 
and 13) do not help in determining the reasons for this 
outcome. Wife's pattern of responding over sessions for 
the colony mate tape in Experiment V shows that after 
the first day there was very little responding for it in



FIGURE CAPTIOr:

Figure 13. Total responses per session for video­
taped views of a colony mate or video noise. The subject 
is Bibi, a pigtailed macaque. The left panel shows ses­
sions run with no prior visual isolation (Experiment IV); 
the right panel shows sessions run with prior 24-hour 
visual isolation (Experiment V ) .
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subsequent sessions. This might be interpreted as a loss 
of interest in the particular, now non-novel stimulus 
monkey. This is not, however, indicated in Niko's res­
ponding pattern. Interest, in control stimuli is not 
without precedent in the literature, for certain stimu­
li, blank screens and empty cages, for example, support 
substantial levels of responding (Butler and Woolpy,
1963; Humphrey, 1974). Because of apparatus and proc­
edure differences, it can not be determined confidently 
if these stimuli have been responded to proportionally 
as much as the video noise was in the experiments pre­
sented here.

Brightness may be a factor in responding for 
video noise (Table 2) but using Humphrey (1972) as a 
guide, it does not account for all the difference in

responding. He has shown that there is an orderly 
relationship between increasing brightness and prefer­
ence for a white or colored illuminated field which, 
within the range of -1.0 to 1.0 log foot-lamberts, is 
as follows: there is a .30 increase in response pref­
erence for every log unit increase in brightness.

In addition to the brightness factor, video noise
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stimulates all temporal frequencies and as such may be a 
positively reinforcing stimulus, within a wide brightness 
range. If video noise was responded for more in Experi­
ment IV as well as in V, one might with some confidence 
suggest that the brightness and temporally stimulating 
qualities were critical, but it is not convincing that 24 
hours of isolation from the colony would have made these 
aspects of the stimulus much more reinforcing to the point 
of getting the opposite results, that were in fact seen.

It is possible that viewing monkeys on video under 
these conditions is aversive. The whole question of the 
aversiveness of social stimuli has not been specifically 
tested. Some of Sackett's and Butler's data are suggestive, 
but to our knowledge explicit work with monkeys or apes to 
ascertain the potential aversiveness of various social stim­
uli has not been done. The assumption has been that social 
stimuli would be positively reinforcing in general.

But low levels of responding for these types of 
stimuli reported in the literature and in the present data 
indicate that it is time to examine this assumption closely. 
It may be that investigators (Swartz, Rosenblum and Paully) 
who have seen decided preferences and high levels of res­
ponding, have done so because they used juvenile and infant 
monkeys. Clearly shown preferences in the literature come
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from infants responding for views of their mothers. This 
is presumably the least threatening of relationships. By 
sexual maturity, it is conceivable that most conspecifics 
are potentially aversive for one another. To operantly 
produce an image of a monkey on a screen before one, then, 
is not likely to support high levels of responding or il­
lustrate unequivocal preferences for social over non­
social stimuli. Butler (1961) has reported an interesting 
case that runs contrary to this hypothesis. He showed high 
frequency, but low duration responding to view a snake that 
is a predator of his subject monkeys. Butler's interpre­
tation was that the snake was aversive for the monkey to 
view, but that it continued to respond to get information. 
Data in Experiments IV, V and the one to follow (VI) might 
reflect something of the same kind. If it is aversive to 
see another monkey on a monitor close to the cage you are 
in, responding to produce that image will be reduced, but 
that will be balanced perhaps by the need for the animal 
to understand where that other animal is. Animals need in­
formation about potential threats and competitors, and 
though it may be frightening or aversive to get that in­
formation, it is critical. To tease out these variables is 
a necessary and exciting direction for research in this 
area.
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EXPERIMENT VI 
Cumulative Social Deprivation

The following experiment was conceived for the pur­
pose of adding to the stimulus consequences the subject 
herself, 'live' on the video monitor, in what we call the 
contingent condition. In view of the fact that the 24-hour 
social isolation did not enhance responding as had been 
anticipated, a number of changes were made. Based on the 
generally held principle that, barring extremes, increased 
deprivation will strengthen responding for the absent stim­
uli, it was decided to test the subjects throughout a rel­
atively long period of cumulative social isolation. During 
a ten day period of cumulative deprivation and with 8 hours 
a day in which to respond, one should be able to view cum­
ulative effects of social deprivation on responding for 
social and non-social stimuli. Butler and Alexander (1955) 
and Moon (1961) have shown that animals tested for 10 hours 
in the first case and 10 consecutive days for 2.5 hours a 
day in the second, maintained a high and sustained level 
of performance for three dimensional social rewards. These 
animals were, however, returned to the colony after test­
ing each day.

The stimuli potentially available to our subjects



were presented on a video monitor in contrast to 'live' 
views as above. Also, they were not the complex visual 
pattern of the whole monkey room as in the Butler and 
Alexander (1955) case. It was assumed that the most rein­
forcing aspect of the colony room would be views of colony 
mates. Following Humphrey and Keeble (1976), it was sup­
posed that our subjects would, as had their rhesus sub­
jects, work to see the 'private behavior' of a colony mate 
presented on video. 'Private behavior' was defined by these 
authors as the whole range of behavior that a monkey engages 
in when it is visually isolated from its mates and does not 
know it is being observed. There is apparently behavior 
seen that is not commonly seen when either a human observ­
er is present or the animal is in view of its colony 
mates.

It was thought that this stimulus would be more 
varied, natural, and, therefore, reinforcing than a tape 
of a conspecific in the experimental cage as in the two pre­
ceding experiments (IV and V). In short, the combination 
of a more heterogeneous stimulus in the social 'other 
monkey' category, more and cumulative social deprivation, 
and an extended opportunity to respond should yield more 
information about the reinforcing value of the stimuli and 
be more illustrative of the subjects' capacities and pref­
erences .
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The stimuli, (1) the other monkey, (2) video noise 
and (3) the subject herself in present time (the contingent 
condition) were available in a strictly alternating seq­
uence, essentially replicating Humphrey's (1972) methodol­
ogy but adding a third stimulus. When the panel operandum 
was sufficiently displaced, one of the stimuli would be 
seen for as long as the panel was held. Upon release the 
screen was blank. The next response produced the next 
stimulus and so forth. This manner of stimulus presenta­
tion was adopted in order to counteract the tendency to 
rapidly habituate to a repeatedly presented stimulus 
(Butler and Woolpy, 1963; Humphrey, 1972) and for practi­
cal reasons involved with the 8 hour session length.

Method
Subjects. The subjects were those in Experiments

IV and V, plus Roberta, a robust female of approximately
four years of age. She weighed 5.6 kg at the onset of the
experiment. She was wild born and had been a member of 
the colony for 8 months.

Apparatus. In addition to the equipment used in
Experiments IV and V, two Sony Video Cameras, models AVC 
326 0 and AVC 3200 were used. Both had Sony TV Zoom lens, 
1:1.8, f 12.5s75mm. Lighting was provided in the colony 
room, where one stimulus originated, by the incandescent
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house lights, an auxilliary, 63-watt incandescent light 
fixture and a 150-watt reflector flood light. Lighting 
for the contingent self stimulus was from the incandescent 
house lights in the experimental cubicle. The video noise 
was produced in the same way as described in the previous 
experiments. Programming of the contingencies was through 
electro-mechanical and solid state modules. As in Experi­
ments IV and V, a Gerbrands Cumulative Recorder provided 
an on-line record of the experiment.

Procedure. Each subject was placed in the experi­
mental cage and left for about 15 minutes. Aftgr the equip­
ment was turned on the PLexiglas operandum panel was re­
leased from its locked position. The experimenter then 
held some pieces of fruit behind the panel (as was done in 
shaping) to start the animal responding on the operandum. 
Five responses were rewarded. The cubicle was then closed 
and the experimental session begun. The daily sessions 
were from approximately 9 a.m. to 5 p.m. At the end of the 
experimental day, the equipment was turned off, the panel 
immobilized, subjects fed and cleaned. At the end of the 
10th day of testing the animal was returned to its home 
cage. (Niko was terminated at the end of 8 days because 
of apparatus problems.)

The stimuli for this experiment were the video noise 
of the previous experiments, a colony mate, Roberta, housed
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in a cage in the colony room, and the subject monkey her­
self, live in present time. When Roberta was a subject, 
Niko was the stimulus monkey. The cage in the colony room 
had been modified with a clear Plexiglas side which af­
forded a full view of the monkey in every part of the cage. 
A video camera was placed so that all but the top of the 
cage could be seen on the video monitor, thus giving the 
subject monkey the opportunity, upon responding, of watch­
ing a colony mate in her cage in the colony room. The vis­
ual angle subtended on the video monitor when the stimulus 
animal was standing bipedally in her cage was between 20° 
and 51°. The range'in this and the cases to follow rep­
resent the visual angle w.. n the subject monkey was at the 
minimal and maximal distance possible while responding.
When the stimulus animal was sitting or on all fours, the 
range of visual angles subtended was 14° to 40°. The 
third stimulus, the subject monkey herself, was presented 
on the video monitor by mounting a video camera at the 
side of the monitor, 54.5 cm from the cage. The resulting 
picture occupied approximately 70% of the monitor screen, 
about an equal amount being cut off on each vertical border 
of the screen. No other camera placement afforded a better 
view of the subject. The camera view covered all of the 
experimental cage with the exception of approximately 20cm 
on the far left side as one faced the monitor, and the



bottom or top of the cage where the monkey rarely was. The 
visual angle subtended by this stimulus on the monitor was 
between 10° and 40°. Whenever the subject responded, and 
the video-self stimulus was available, the probability was 
high that a substantial portion of her body was reproduced 
on the monitor. As the subjects had extended opportunity 
to explore the stimuli, the 3-sec minimum hold per response 
used in Experiments IV and V was discontinued. Duration was 
the principal dependent measure. Data for each stimulus 
were recorded separately on running time meters and a count­
er. The overall pattern of responding as well as frequency 
and duration was reproduced on the cumulative record.

Results and Discussion
Figure 14 shows the cumulative duration for all 

subjects combined. Video noise was produced for a longer 
duration than the social stimuli. In each individual case 
(Figures 15-17), the duration of video noise was greater 
than the other two stimuli. The largest difference bet­
ween the two social stimuli (the other monkey and the 
subject herself) was seen in Figure 17 in Roberta’s case.
The data for the fourth subject, Wife, is not presented 
in graphic form, as she responded only nine times, and 
with very short duration responses. The fact that she
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FIGURE CAPTION

Figure 14. Cumulative duration of response pro­
duced video views of self, another monkey, and video noise 
for four pigtailed macaques. Session length = 8 hours/day.
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FIGURE CAPTION

Figure 15. Cumulative duration of 
duced video views of self, another monkey, 
The subject is Niko, a pigtailed macaque.

response pro- 
and video noise.
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FIGURE CAPTION

Figure 16. Cumulative duration of response pro­
duced video views of self, another monkey, and video 
noise. The subject is Bibi, a pigtailed macaque.
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duced
noise

FIGURE CAPTION

Figure 17. Cumulative duration of response pro­
video views of self, another monkey, and video 

The subject is Roberta, a pigtailed macaque.
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responded so little was peculiar, as she was the best res­
ponder in Experiments IV and V.

A cumulative effect of social (visual) isolation 
from the colony did not materialize. It was hypothesized 
that responding for social stimuli would increase as a 
function of the number of days of deprivation, even though 
these stimuli are considered by some as weakly reinforcing 
(Kish, 1966). Only in Niko's case was there anything that 
resembled a positive accelerating function, and this is 
not straightforward because more responding took place on 
day 2 than any other day, and on day 3 and 4 there was 
little responding. After that there was an increase in the 
frequency, but not the duration, of responding.

Video noise, the other monkey, and the contingent 
self were respectively the stimuli with the highest mean 
duration/response for 16, 10 and 5 days of the total test­
ing period (Table 3). When the highest mean duration was 
shared by more than one stimulus in the same day, all 
were counted as having the highest mean duration. (All 
38 days are not represented because there were days when 
no responding took place.) Combining subjects, video 
noise was held on the monitor longer than the other stimuli 
in five out of eight days. (Note 2) (Figure 18) An 
analysis of variance, repeated measures design was done.
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FIGURE CAPTION

Figure 18. Mean duration of response produced 
video views of self, another monkey, and video noise over 
days. The subjects were three pigtailed macaques. Session 
length was 3 hours/day.
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The results did not reach significance, but they suggest 
that video noise was the preferred stimulus, (F=4.57, 
df=2/4, p=.09). There was no effect of days or interaction 
shown of days and treatments. The data on the subject mon­
key (video self) and the other monkey (video other) sug­
gest that the animals were not discriminating a difference 
in the monkeys, or that given the discrimination, they did 
not have a preference for either stimulus. If the monkey 
had been interested in 'playing with' the contingency in­
herent in the video self in present time situation, a differ­
ential level or pattern of responding would have developed.
To our knowledge a monkey has not before been given an op­
portunity to respond operantly for a video image of itself 
in present time. The fact that no differential responding 
appeared between the two monkey stimuli is consistent with 
the results of the mirror image self recognition work. Mon­
keys do not seen to recognize the source of a contingent 
self image, be it under their control or not to produce the 
image. Rather, they respond as they do for a conspecific.
In the mirror image work this conclusion is reached from 
observation of the animal's interaction with the image; in 
the video work presented the conclusion is reached from the 
absence of differential responding to video 'other' or vid­
eo self. Due to the relatively low response rate and
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need for greater refinement in the video technique for 
handling the video self stimulus, this can only be a 
tentative conclusion. Ideally, the video self might be 
set up in such a way that the variability of the stimulus 
was minimized.

The present technique has limitations. Although 
it provided a means of comparing our results with those 
of Humphrey's group, the contingencies' effect on dura­
tion of any one stimulus are complex. A short duration 
both terminates the prevailing condition and provides 
opportunity for the next condition. A long duration pre­
serves the prevailing stimulus and postpones the next 
opportunity to respond. In order to recover a given 
stimulus, the subject must produce the other two stimuli, 
however briefly.



EXPERIMENT VII

Control Procedures

It was important to ascertain whether responding 
in Experiments IV, V and particularly VI could be at­
tributed to the visual consequences of responding. The 
well established value for monkeys of manipulative oppor­
tunities might be a factor in these circumstances (Harlow, 
et al., 1950; Harlow and McClearn, 1954). Further, we 
were interested in documenting visual orientation while 
responding.

Method
Subjects. The monkeys, Bibi, Wife, Niko, and 

Roberta, who participated in Experiments IV-VI were used. 
Details of their housing and condition were indicated 
in Experiment VI.

Apparatus. The apparatus was the same as used in 
Experiment VI with the following additions: To video tape
the performance and visual orientation of the subjects 
while a session was in progress a hole was cut in the 
cubicle wall. The camera was a Sony AVC 3450, with a Sony 
TV Zoom lens, 1:1.2, f 12.5^50mm. The video tape recorder 
used was a Sony Videocorder AV 3650. A Hewlett-Packard 
Wide Range Oscillator, model 200CD was used to signal



responses on the tape.
Procedure. The subjects were placed in the exper­

imental cage and allowed to remain for 10 minutes during 
which time the response panel was in a fixed position and 
the TV monitor was off. The equipment was then turned on, 
the panel was released, and the animal was reshaped by 
placing a raisin in back of the panel. On the first day 
the number of raisins given depended upon how long it 
took to reestablish the response. On subsequent days be­
fore the experimental session was begun, five priming 
responses were rewarded with a raisin or 90 mg banana 
pellet. The stimulus available on the monitor after 
these responses were made was the first condition of the 
day.

There were two conditions: (1) the same stimuli
as in Experiment VI— the colony mate (video other), video 
noise, and the subject herself in the contingent condi­
tion (video self), available in alternating sequence, and 
(2) no visual consequences, the screen remaining blank.
The conditions were counterbalanced between and within 
days in an ABBA, BAAB design. When the condition changed 
during the day, the investigator pressed the response panel 
to give the subject a sample of the condition. By watch­
ing the animals' visual orientation, typically five presses
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were necessary to assure that the animal had seen the 
monitor. As in Experiment VI, the sessions were eight 
hours, usually 9 a.m. - 5 p.m. The experiment continued 
for four days, after which the subject was returned to her 
home cage. With some exceptions when other times in the 
sessions were sampled, the first hour of the session was 
taped for review of the subject's orientation during res­
ponding. A tone was present on the video tape for the 
duration of each response.

Results and Discussion.
The subjects responded with approximately the same 

frequency for visual or no visual consequences. On the 
duration measure, however, there was a statistically rel­
iable difference between the conditions (Wilcoxin sign 
test; p=.05). Figure 19 and Table 4 combine the data for 
three subjects. The fourth subject, Wife, did not respond 
at any time during the four days.

The second question asked in the experiment was 
whether or not the subject was visually oriented to the 
monitor when making a response. A related question is 
whether there was a relationship between visual orienta­
tion and the consequences of responding. A Chi Square 
analysis indicated no significant relationship between 
visual orientation and the consequences (Table 5).
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FIGURE CAPTION

Ficure 19. Mean duration of responding for video 
consequences or no consequences (extinction). The subjects 
-.vere three pigtailed macaques.
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However, of the observed sample of responses, regardless of 
consequences on the monitor, 66", were judged to be oriented 
to the monitor. Of those, 611 occurred when there were 
visual consequences on the screen. Although there is not 
a significant relationship, there is some indication that 
visual orientation to the monitor is higher when there are 
visual consequences on the monitor.

Although the data indicate that considerable res­
ponding is maintained by the reinforcing value of pushing 
the response panel, the duration measure shows that the 
visual incentive is responsible for sustaining the response. 
These results support much of the literature that indicates 
that duration measures are critical in accurate assessment 
of visual incentive work (Butler, 1961; Butler and Woolpy, 
1963, Paully, 1982; Swartz, 1977).
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GENERAL DISCUSSION

The issue of central concern in the work presented 
is contingent image self recognition. We have replicated 
and extended data on the ability of the chimpanzee to rec­
ognize the source of its own mirror image (Gallup, 1970).
We have ascertained that chimpanzees retain the ability 
to recognize their mirror image over a year without inter­
vening mirror exposure. Further, we have looked for mirror 
self recognition in a monkey (M_. nemestrina) after pro­
longed exposure to a mirror inside the home cage, allow­
ing tactile exploration. The monkey's failure to demon­
strate mirror image self recognition led to an attempt to 
analyze the pattern and contingency components of the self 
recognition task. Though this line of research was con­
ceptually sound, it was not successful for a variety of 
reasons. The subsequent work which comprises Part II 
of this dissertation attempted to assess the relative 
reinforcing value of video presentation of some social 
stimuli, including the contingent video image of the 
subject animal. To our knowledge, monkeys have not been 
given the opportunity to produce their own video image.
It was hypothesized that removal from visual contact with 
the colony (social deprivation) would heighten the value 
of opportunities to view familiar conspecifics.
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Experiments IV, V and VI showed no preference for 
video-presented social stimuli over video noise in either 
the frequency or duration measure. A possible exception 
to this was the subject Niko in Experiment IV. Reinforce­
ment by video noise ('snow') was seen in all subjects in 
Experiments V and VI, but may be, at least in part, attrib­
utable to greater brightness of the noise condition. The 
anticipated effect of cumulative social deprivation did 
not materialize.

A complex nexus of reasons for these results are 
suggested. If we postulate that the video noise stimulus 
is positively reinforcing, and that the production of 
images of monkeys on a screen near the subject monkey's 
cage is aversive, the pattern of responding is reasonably 
explained. It is not, however, a completely encompassing 
or satisfying explanation. The monkeys in our colony fre­
quently grimace to each other and are watchful of each 
other in even these restrained conditions. In the field, 
monkeys constantly monitor each other visually (Gautier 
and Gautier, 1977). Butler and his colleagues (1954, 1955, 
1957) have shown high and sustained levels of responding 
for live views of colony mates. When monkeys are presented 
with social stimuli in slides, motion pictures and video, 
the interpretation is more complex. The robust responding
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seen for live stimuli very often collapses. Even some of 
the classic papers in the area, e.g., Butler (1961), have 
some ambiguous results. A blank screen, for example, may 
support as much responding as slides of monkeys. One 
monkey maintained almost continuous visual contact with a 
film of a snake predator of the species. Another monkey 
responded only once under the same circumstances. There is 
need for analysis of the interaction of variables in this 
area of research.

In circumstances of social deprivation, black and 
white video is not a recommended me’dium on which to pres­
ent social stimuli. There were some indications of the 
inability of black and white video to support substantial 
responding (Humphrey, 1974; Humphrey and Keeble, 1976) but 
there is so little consistency in methodology or uniform­
ity of apparatus that it is difficult in many cases to 
assess what are the important variables. There are, on the 
other hand, reports of high levels of responding and 
successful discriminations using black and white video 
(Miller, 1967, 1971) .

The most successful response requirement-stimulus 
production combinations seem to be those that utilize the 
manipulative capacities of the monkey and produce a stim­
ulus which is convincingly life-like. This has been var­
iously achieved by nearly life size images on color
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monitors in a darkened room (Paully, 1982; Swartz and 
Rosenblum, 1980). Miller (1967, 1971) required that a 
monkey look down a tunnel to see the image. Butler (1961) 
had the stimuli appear at the far end of a small ante 
chamber as a result of opening a door. Future research in 
the area would be greatly facilitated by greater emphasis 
on the subjects' perception of the stimuli rather than 
focusing on the stimulus material per se. At best, para­
metric work would establish the importance of these var­
iables and their interaction. There is a need for inclusion 
of information on discriminability and visual angles so 
that accurate assessments might be made of the subjects' 
visual experience. The importance of hues, luminance of 
various features, apparent distance of the stimulus, and 
the like should prove important.

In two of three subjects in Experiment VI respond­
ing to video self and video other was virtually the same; 
the third subject responded less to video other than to 
video self, though the difference was small. Either the 
subjects had no preference for video self or video other, 
or they could not discriminate the two stimuli. That they 
could have failed to distinguish the two stimuli as diff­
erent is highly unlikely. Miller and his colleagues 
(1967, 1971), Humphrey and Keeble (1976) and Rosenblum and



co-workers (1980, 1982) have all shown that monkeys can 
discriminate individual conspecifics on black and white and 
color video. In the case of our subjects, the suggestion 
is that the stimuli were weakly reinforcing, that motiv­
ation was insufficient. We suggest that the monkeys did 
not respond differentially to video self and video other 
because they regarded both as other monkeys. The extended 
mirror image work reported here with a pigtail macaque and 
numerous reports in the literature (Table 1) have shown 
consistently that monkeys, after prolonged exposure and 
tactile access to a mirror image, after specific training 
and exposure of many animals together, appear to regard 
the image as another animal. What does this mean? It 
means that in all the thousands of hours that the collec­
tive monkey subjects have been exposed to mirrors there 
has never been a report that one responded as though it 
perceived the contingency inherent in the situation. Whe­
ther the contingent image is operantly produced by the 
monkey, as in Experiment VI, or available for the animal to 
look at, as in the mirror image work, the monkey does not 
perceive the contingency. There are differences in the 
pattern and/or intensity of the social behavior directed 
to a contingent mirror image, on the one hand and a live 
conspecific on the other, but these differences are most
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likely attributable to the anomalous social interaction.
A way to clarify the critical question of monkeys' ability 
to discriminate contingency in contingent image situations 
would require that the subject's image be presented in 
present (contingent) and past time conditions, very recent 
past time being the most rigorous test.

It is precisely in the apprehension of the contin­
gency that we see the remarkable difference between the way 
chimpanzees and monkeys behave with respect to the mirror. 
Chimpanzees, as do monkeys, respond initially to their mir­
ror image as though it were another conspecific. But typ­
ically, and in the case of two of our four chimpanzee 
subjects, as the social behavior drops out there occurs 
what might be called' 'contingency testing'. We observed 
that the animal began to move its body or parts of it, 
while maintaining visual orientation to the mirror. If 
moving a part of the body that could be seen without using 
the mirror, the gaze would shift from the body part to the 
mirror and alternate a few times. There was a quality 
about these initial 'contingency tests' that we noted es­
pecially in the case of James, the wild born male, which 
though not easily quantifiable, should be noted. There is 
an impression that the animal is watching the image with a 
special intensity, there is a level of tension in the
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posture of the body which suggests attention and a state 
of alertness, and there is a slowness of gesture which 
suggests purposefulness. Many of the 'contingency tests' 
we observed seemed to have their origin in a social ex­
pression. For example, James would, by the second day, 
make a teeth-bared threat gesture watching the mirror, then 
hold his mouth open, relax the facial muscles, and begin 
to move his mouth and extend his tongue while maintaining 
the type of visual contact with the mirror described above. 
Barash, the other male who was positive on the third dye 
mark test, did not respond as often socially, thus this 
transformation from social gesture to 'contingency test' 
was not seen as clearly. This is possibly due to the fact 
that he was a laboratory reared animal, had had some mirror 
experience, and had a social repertoire less elaborated or 
honed than one would see in a wild-born animal of his age. 
That Mona, the four year old wild-born female, did not ap­
pear to understand the source of the mirror image is cur­
ious. As discussed in Experiment I, our suggestion is that 
because of her lack of social responding, she did not have 
sufficient opportunity to experience the dissonance of the 
social interchange and the contingency information inher­
ent in the mirror image. In order to successfully nego­
tiate the self recognition task, we suggest with Gallup
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(1979) that the animal must have some concept of self, 
some awareness of itself as an object, which it brings to 
the mirror situation. In addition, we suggest that the 
subject in this paradigm must provide by its own behavior 
sufficient opportunity to experience the contingent rela­
tionship with the mirror. Would a chimpanzee, for example, 
deprived of the opportunity to monitor its gross motor 
interaction with the mirror, solve the problem by visual 
or small motor movements?

James and Barash apparently retained for a year, 
the ability to recognize themselves in a mirror. This adds 
weight to the initial achievement and strengthens the 
assertion that we are probing a conceptualization in the 
chimpanzee which has characteristics in common with our 
human experience of self-awareness.



IA tt It 1

P K l M A I t  S I ' I G I L S  I t S I H )  H>K MIKKOK IMAGK St l .K K t i O G N l l l O N

Sper ics 

Homo  s ap ie ns 

Puil^o py^uiaeus

Han t r og l od y lu a

lioi ilia ^>1 I 11 a

H y lohatcs  lai 
H y l o b a t e s  a^l I is 
C e h u s ape 11 a 
A t el e s  s p e c .
Pap i o h a m a d r y a s  
M a n d r i l l u s  sp hi nx 
M ai a c a  si lenus

Pap jo A nu bi s

Maeac a nemesl r i na

Mac aca an: to idea 
M a c a i a  m u l a t t a  
Maca* a fascicui aris

Au th or

Amst er d am , 19/^, M a n s  el a l . , 1 9 / 8

I.etiiMutc i Lhukcr, 19/1, S nared  i» 
G al lu p*  1981

G a llup , 1970,71; L e l h uu le  &
Darker* 197 1; ( a l h o u n - K u d u n o  6 
lhompson, 1979

L e d b et te r k Haseii, 1981; Su ai e/ i. 
G a llu p,  1981

I ellimate i» Durkc r , 19 7 1

Sarial Sell I) 1 rc-c tcJ 
Responses Kesponaes___

Dvc 
\\ .-»!

Ueiihni, G a r l l o u  & Samu el , 19/-*

l a l h o u n - K a d a n o  & Ihotupson, 19/8

G a ll up * 1970, A nd er son,  190 1 
19/0, 198U 
19 70, 1976

Hot U  a U  J ( M l  ) 
III 111 
III 
III

(+ m e a n s  pos it i ve  or b e h av i or  shown, - m e a n s n e g a t i v e  or b e h a vi or  not seen)

131



132

TABLE 2

LUMINANCE AND ILLUMINANCE MEASUREMENTS OF STIMULI

Conditions of 
Measurement

Spectra 1° Photospot Meter 
(luminance measure)

Blank Video Video Video 
Screen Self • Noise Other

Pavlova 
(Experiments IV 4 V)

45 cm from 
video monitor 3.5 fl 2.8 fl 2.9 fl 2.1 fl 2.4 fl

30 cm from 
middle of 
cage wall oppo­
site monitor 2.4 fl 2.4 fl 2.3 fl 1.6 fl 2.0 fl

UDT/0PT0 Meter
(illuminance measure)

30 cm from
video monitor 1.1 fc 2.2 fc 4.3 fc 2.0 fc 2.5 fc

15 cm from 
middle of cage 
wall opposite
monitor 1.0 fc 1.0 fc 1.1 fc 0.8 fc 1.0 fc
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TABLE 3

MEAN DURATION/RESPONSE IN SECONDS

Niko Video Self Video Noise Video Other
Day 1 1.25 2.00 1.14

2 1.40 2.07 1.57
3 1.55 1. 38 2.11
4 1.17 1.88 1.14
5 • 1.11 1. 58 1.00
6 0.84 0.99 0.91
7 1.35 0 .91 0.98
8 1.21 1.38 1.04

Bibi
Day 1 1.14 2.34 2.50

2 1.38 1.52 1.29
3 2.53 2.70 1.39
4 3.27 1.96 3.27
5 1.90 2.21 4 .01
6 2.81 5.40 2.02
7 1.80 4.33 4.33
8 7.27 5.60 2.40
9 4.00 4.20 6.70

10 2.80 23.10 9.00
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TABLE 3 Continued

MEAN DURATION/RESPONSE IN SECONDS

Roberta Video Self Video Noise Video Other

Day 1 4.92 6.92 4.00
2 5.10 2.25 2.10
3 00•oc 8.60 3.40
4 8.47 9.51 5.10
5 1.05 3.00 3.60
6 0.60 0.90 3.30
7 0.90 1.50 1.50
8 0.00 0.00 0.00

9 0.00 0.00 0.00
10 0.60 0.60 0.00

Wife
Day 1-3 no responses with duration long enough to be 
recorded.

4 0.66 0.66 1.00
5-10 no responses with duration long enough to be 

recorded.



TABLE 4

RESPONDING FOR VISUAL CONSEQUENCES (A) OR 
NO VISUAL CONSEQUENCES (B)

A B
Freq. Pur. (lOQ/min) Freq._______ Pur. (100/min)

Day 1 45 176 59 144
2 95 315 58 184
3 53 179 57 131
4 95 287 67 152

Totals 288 957 241 611
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TABLE 5 
OBSERVABLE RESPONSES 

VISUALLY ORIENTED (O) OR NOT (NO)

0 NO

B

40

26

17

17
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APPENDIX L

50 second behavioral sample sheet.

MIRROR SELF RECOGNITION PROJECT 
(LEMS IP)

NOT DYE
MIRROR ORIENTED MIRROR AREA

Self Directed Other Social ORIENTED TOUCHED
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Footnotes

^Factors of cage design and lighting made obser­
vation of two animals difficult. In addition technical 
delays on the dye test day complicated matters sufficiently
that we had no confidence in the data.

2Analysis was done on eight rather than ten days, 
as one subject, Niko, had to be discontinued at the end 
of eight days because of apparatus problems.
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