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munication ceases to be an aspect of complex systems and becomes instead

370 REYNOLDS: SOCIAL COMMUNICATION

almost synonymous with complex systems.

By social communication is meant the communication that mediates be-
tween organisms. Following this cybernetic perspective, social communication
is not an aspect of social behavior but rather social behavior is an outgrowth
of social communication, a point stressed recently by ALTManN [1967] and
Bastian [1968]. The change of perspective is not trivial, for it implies that the
differences belween societies ave due to the kinds of information that reach the
brain from other organisms and the kinds of processing that occur within the
brain itself.

"Another usage of the triggering concept of communication which is inde-
pendent of the first is the definition of social communication as the process by
which one organism triggers another. If by triggering another orgunism s
meant a change in state in the brain of the recipient, then this usage is identical
with social communication as used here. 1f, however, triggering implies altera-
tions in overt behavior, on the order of response 10 ethological releasing
stimuli, then the definition is too restrictive to be of much use in discussing
communication in the chimpanzcee.

BastiaN[1968] has pointed out some limitations of the concept of informa-
tion in animals. He notes that if our only evidence for information transfer by
a signal is the response to it by another individual, then the supposed transfer
of information cannot be distinguished from social behavior, and the termi-
nology is purely gratuitous. This criticism does not invalidate the concept of
information but only of information transfer. [nformation is a term that can
only be defined in relation to cognitive process. Information theory provides
a valuable insight by defining information in terms of the reduction of uncer-
tainty. However, delining uncertainty on the basis of a priori probabilities of
events restricts the definition to psychologically trivial situations. It is more
useful to consider information to be whatever alters an organism’s ‘model’ of
the environment. A model, in the simplest sense, is an internal representation
of external events, and the habituation of the orienting reaction and sensory
encoding are obvious examples. THAYER’S [1967, p.87] definition of informa-
tion as data that is meaningfully related to other data is similar to this usage.
Whatever alters models will be informative, although notall information will
be correct or Lrue in a predictive sense. Since the alteration of models is duc to
the triggering effects already mentioned, it should be clear that there is no
necessary contradiction between triggering and information. Looked at from
internal perspective, we are informed by changes in our receptors. From an
external perspective, these changes may be triggered Ly external events. The
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oncept of information is of importance in discussing referential signs. and it
will be encounteved again in the last section of the paper, where some recent

Fstudies of referential signs in the chimpanzee are reviewed.

'hcrnellcperspcclnvc,soc’;nﬂl'(:a i In discussing the communication of the chimpanzee', or of any animal,
but rather social behaviot: 14:Af; here are innumerable ways of organizing the data. Part of the difficulty in the

cientific description of social behavior is that there is still no commonly
accepted taxonomy of communicalive process. Some authors have organized
discussions around sensory modality, others around the structural properties
Bofsign systems. others around behavioral complexes, and most have employed
some combination of these approaches. These are not competing frameworks
but all have a place in understanding the communication ol the chimpanzee.
However. the choice of descriptive framework is nol arbitrary, since our classi-
fication of phenomena is partand parcel ol our interpretation of them. Hfsocial

E ommunication is classified by channel, we must be careful not to create an

spective is not trivial, fo
ic to the kinds of informat
e kinds of processing thi

1of social communication’a
her. If by triggering anath
of the recipient, then l,'hi'
here. If, however, trigget
rder of response vloiét '

organism that has more in common with Bell Telephone than with social
beings : there is greal emphasis on the differences between long distance and
Jocal calls, on variations in rate and cost, and on maps of lines and where they
502, These cautionary remarks should be kept in mind, since the channel model
is one of the frameworks uscd here. By channel is meant a functional rela- .
tionship between a particular type of receptor and a particular type of eflector.
‘_Following SEprOK’s [1965] distinctions, diagrammed in figure 1, it is necessary
that there be both a source and a destination for communication to occur. In
social communication, the source and destination will be different individuals.
The source-destination distinction is not equivalent to the effector-receptor
tdistinction, since communication between two individuals may involve more
_:lhzm one channel. Technically, receptors and eflectors are neurological con-
cepts, and 1 make neurological distinctions where relevant.

Specialization is another uscful concept. All sense organs are specialized
for communication with the external or internal environment, but a sense
corgan is specialized for social communication when it is used primarily for
receiving signals from other organisms. Receplors such as this are rare in
:higher organisms, bul they are not uncommon elsewhere. For example, the
E olfactory receptors of the male sitkworm moth respond only to the secretions

fof the female [MARLER an HAMILTOM, 1966, p. 271 In the chimpanzee, there

“only evidence for inform
Aer individual, the.hihthe i
shed from social beh
‘iticism does not'ihzv I
n transfer. Informhllo
tive process. lnformatlon
nation in terms of the'redy
ity on the basis of d priy
(chologically triy'i;x:l"
: whatever alters an’
mplest sense, is ani

.1 Commonly two species of chimpanzees are distinguished [Narvier and NAPIER, 1967),
ut Pan troglodytes is best known behaviorally. Since there is little comparative data
vailable, | consider all chimpanzees as equivalent.

:2  This point has been forcefully made by Ray BirpwhisTELL in a lecture [Stanford
niversity, February, 1969], but [ khow of no references that make it equally well.
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IV Channel

N, Destination

!t Designation

\

V Message

VI Conte

Fig. 1. A Monwiry triangle showing the relation between BinLer's model and an informa.
tion-theoretical madel of a communication network. Monrwey's theorem illustrates the
relation between BiinLer's model (the small equilateral triangie) and a more compre-.
hensive information-theoretical model of a communication network. The encoder and
decoder are often the same individuat (after Senrok [1965]).

are no receptors specialized for social communication, although there n
specialized sign systems?. A sign sysienis a system of signals specialized fo
social communication that employs normal input channels to the orgzln'l;smf
but whose structure is not reducible (o the structure of the sensory channe
that mediate it. Forexample, reading is not reducible to visual pattern recog
tion even though it presupposes the latter!. It is also possible to have shccj
ized effectors. Some ol the responses of the chimpanzees, such as piloerectiy

3 At low levels of organization, the dis'(inglion between sign systems and perceptl
becomes meaningless. The releaser of classical ethology [Hess. 1962] might be congidi
ered to be a sign in orgaisms with well-developed distance receptors, but in anima;
with narrowly defined input and stereotypic response to it, there is little point in c:ill[r};
it ane or the other. Even in lower vertebrates. the distinction between perception mf
signs is by no means abvious [LETTVIN, e al. 1959: Bram, 1968). i
4 Hockert [1960] considered specialization to be a design-featurc of sign sysiemns
but I consider it to be a sine-qua-non. B
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y belong in this calegory. The facial musculature has

hnd odor secretion, mit
lized aspects which make it diflicult to classify.

both specialized and unspecia
'The skeletal muscles are clear unspecialized effectors.

While good classifications of communication are possible using the con-
epts already mentioned, seurological studies indicate that different sign Sys-
ems are mediated by different neural mechanisms, all of which may employ
This makes possiblea new dimension of specializa-

agiven peripheral eflector
rol over an elfector that has remained

ion - the case of specialized neural cont
¢ device. This possibility is discussed in the last section of the

i general-purpos
sign systems of the chim-

paper. | will first introduce the various specialized

panzee.

FHE NON-REFERENTIAL SIGN SYSTEMS
Specialized Lffectors

ole in the total communicative world

tion network ) AR
rk. MorLEY’s theorem:{lusiPEted B espond to the odors emitied b

lslin.Cli()n between sign systems: dne
lassical ethology [Hess, I'962] mi l
ll-flevcloped distance reccpu)rﬁ :
ypic response to it, there is lil(le' ﬁol

et al. 1959; Brar, 1968).

ization to be a design-feature of '

he specialized ellectors play o variable r
& of the chimpanzee. Odors have been described for chimpanzecs [vaN LAWICK-
GoODALL, 1968 see also verkis and YERKES, 1929, p.322] that probably cor-
g the apocrine sweat glands of humans. In the

distribution of apocrine sweat glands, chimpanzees are more similar to man

primates [MONTAGNA and Eruis, 1963], but little is
ecializations such as urine-
of primates have not

i han they ave Lo lower
known of their significance in either species. Sp
marking that have been described for some other species
A been reported.

Sweat glands receive autonomic innervation, and other autonomic effects

E have been given communicative signilicance by observers of chimpanzee be-
conspicuous feature of the emotional displays

\avior. Erection of the hairisa
k-GoopaLL [1968] notes that piloerection in

of the chimpanzees. VAN LAWIC
feral animals occurs during courtship, aggression, 10 unfamiliar situations. or
at mecting with other groups.

Another instance of & specialized effector is the tumescence of the sex skin.
Like many Old World primales, the female chimpanzee pOSSEsses & sex skin
contiguous with the external genitatia, The sex skin becomes tumescent in
phase with the oestrous cycle. and it is a source of attraction to male chim-
panzees. In the terminotogy of SCHEN and HaLe [1963), itis an identification
sign that serves to establish thata conspecificis o suitable sexual partner. Itis
similar to the sexual signs of lower organisms in that it is a maturational
phenomenon and highly dependenton hormone cycles. which in turn are con-

but
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trofled by the autononiic nervous system. The tumescent female solicits sexual. -
conlact by prcscn'ling or assumes the posture in response to the advances of .
the male. The relationship between presenting and oestrous in the chimpanzee
was lirst studied by Yerkrs and his colleagues. In one experimental design
[Yerkes, 1939], a male and a female chimpanzee were given access to cach
other for five-minute periods and their sexual behavior recorded. A total of
233 sessions were given, using three male and six female subjects. YERKES
found that sexual receptivity in females occurred concurrently with gcnilﬂ',
swelling. Both male responsivenessand female receptivity were highest during
maximal swelling. These data indicate that the sex skin is a good predictor of .
sexual receptivity. and it is not unlikely that the chimpanzee uses this infor
mation. His of interest that inspection ol a female’s genitalia by a male is more
likely to occur when swelling is minimal, both in captivity and the ficld fvan
LAwWICK-GoovALL, 1968]. '

Refated phenomena that cannot be clussified as eflectors except ina devele
opmental sense are maturational characteristics and secondary scx character
istics. For example. juveniles have white hair in the anal regions and adult
develop gray hairs. Baldness also occurs in the adults of both sexcs [NAPIE
and NAPIER, 1967]. While specialization of hair color and hair distribution st
known Lo have communicative significance in other species of primalcs, there
has been little attempt to investigate these phenomena in chimpanzees. VAl
LAWICK-GOODALL [1968] notes that the white patch in infants develops abotf ¢
the time they begin to ride on their mother's back. Since mothers carrying thei
infants in this position are less likely to be attacked by malcs, she sugpests tha
the white hair may serve Lo inhibitaggression. While the role of the specialized
cffectors deserves further study. the major communicative burden is horne by

unspecialized elfectors.

Unspecialized Lffectors

The ellectors in this category are the skeletal muscles. the voeal tract, and t
facial musculature. The last two both have specialized aspects which must
discussed. but since they serve other functions besides communication, | ha v
classified them as general-purpose structures. The lacial musculature of th
chimpanzee is well studied both anatomically and behaviorally. Anatomicall
the chimpanzee is closer to man and the gorilla than to nonhominoid primat
in regards to the superficial facial musculature [Huper, 1931]. In all th

species, the post-auricular musculature is reduced, leaving the ears Iarg'ely
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expressive than chimpanzees, but it is dith

“kind. The fact that facind mobility evolved inde

© primates [ANDREW, 19634, 1963 b] gives some supp

facial muscles are striped muscles and under voluntary conlrol,

' lion with visceral phenomena has always been close. and it is not surprising
n emotional displays.

a continuum that cat
attempted this for the chimpan-

nales occurred concurrently with gen
nd female receptivity were highest dui
te that the sex skin is a good prcdicf
‘kely that the chimpanzee uses thisj

The various inter-

10 find these muscles functioning i
1 be labeled as

hese muscles form points on

- actions of t
£$S1oNs. Several authors have

particular expy
zee, and | will bricfly review their findings.

he classified as eff i
sified as effectors exc inade (!1 ;
B ce " Jise K ' : ‘
eptina de 5 ; Facial Expression

acleristics and secondary sex characte

“VAN HOORF (1962, 1967] has attempted a classification of facial eXpressions of
Old World monkeys and apes on the basis of combined morphological and
iteria. He has focused on the following structures: the position
are staring or looking away, whether the eye-
is open or closed,

:.curs in the adults of both sexes [NA”
ion -and hair distributios

of hair color and hair distribution behavioral cr

¢ ¢

of the eyelids, whether the eyes
owered or neutral, whether the mouth

i teeth are covered by the lips, whether the corners of
tically, horizontally, or not retracted at ally and
To what extent these cues are ‘psychologicz\lly

brows are raised, |
whether or not the uppe
the mouth are retracted ver
whether the lips are protruded.
real’ for chimpanzees is still an w

to I)e.ullacked by males, she suggest
gression. While the role of the special
najor communicative burden is born

Janswered guestion, but this line of investi-
ake. The work of MILLER (1967}on
pe of experimental design that will
cues in visualcom munication in
he best designisthe Cheshire
or these reasons,

gation is a reasonable one for rescarch tot
rhesus monkeys sets & precedent for the ty
be needed, but the difficulties in analyzing the
le. As ALTMANN has noted. t

egrinis presented without thecat. F
veul only for human

ced Effectors primatesare formidab
cat paradigm.in which th
the described signs have been

rvers, but that should not be underestimated.
4 means of initiating social encounters

proved psycl\ologicully

skeletal muscles, the vocal tractﬁ an

1 have specialized aspects which'm{f
functions besides communication; I
lru.clures. The facial musculature 0”
ymically and behaviorally. Anatom'i‘&;:'g"' i
he gorilla than to nonhominaid p'r'i.nfiﬂ‘t“
nusculature (HUBER, 1931]. In alltl’i'egﬂ

Iy

obse

1Uis well known that eye contact is
among all primates and staring among
reat expressions’. The staring

ponhuman primates is commonly a
open mouth face as defined by
ponhuman primates. in ma-
y of the scalp, flattening of

compaonent of th
vAN Hoorr [1967] is a common pattern among

caques and baboons it is characterized by retractiot

KExs i
act and its implications.

are is reduced, leavi
, leaving the e:
g o ars lar Heresting discussion of eye cont

5 DipoLD [1968] presents al i



RO e T S RS LU REE ST S O,

376 REYNOLDS: SOCIAL COMMUNICATION

the ears against the head. and raising of the eyebrows in addition to the stare are retrat
and open mouth [sce illustrations in ALTMANN. 1962, pp.422-423]. The ex-
pression differs in chimpanzees by the fact that the eyebrows are often lowered
in a frown and the ears are immobile. This dilTerence illustrates one of the
difficuities in the morphological classification of expression. Since eyebrow
raising is done with the fronralis muscle and eyebrow lowering with the depres-

sor supercilii, to whatextentis the staring open mouth face the same expression

occursin
submissic
two type
moutl i
pression
Sometin
It is give
fogous t
1962} ar
The'!
is conve
jcully th
more re
LLo1Z0s
most in

in monkeys and apes? One solution to this problem is to use mixed criteria
and employ a functional interpretation as an additional check. Since this ex-
pression is interpreted as a threat in macaques and baboons, one can ask
whether it serves a similar function in chimpanzees. VAN Hoorr’s [1967,
pp.23-24] remarks are worth quoting in full:

The opponent may react with different expressions, but frequently seeii are flceing
and avoiding. This leads to the conclusion that this compound on the average cxpresses
a probably dominant tendency to attack, thwarted by the tendency to fice. For this
reason the compound was termed the aggressive threat face by van Hoorr [1962]. This
does not mean that other tendencies may not be activated. Thus chimpanzees may show factors
this display directed to a partner, while jumping on the spot on all fours; hands and

feet beat the floor with force. This particular display, which has been observed especially

tempo

during a number of introduction tests where it was directed towards the newcomer, An
might alternate with different behavior patterns: for instance. a fast run past the fellow, charac
during which the animal is hit or kicked with farce: flight or avoidance: smooth ap- animal
proach resulting in investigation, grooming, embrace. etc. ; gnaw-wrestling accompanied - seen in
by the relaxed open-month face (see below). Here, apart from the tendency to attack and chimp:
to Mee, a tendency to approach (smoethly), resulling in positive social behaviour pat- this ur
terns such as grooming, huddling, mating, .or simply being close together (for short, . .
termed ‘social atiraction’) may express itself. situali
. KeELLe

VAN LAWICK-GoopaLL [1968, p. 318] classifies the staring open mouth face tion w
under aggressive behavior but notes that the staring closed mouth face may. qualit
occur prior to chase. attack. and copulation. The difMiculties encountered by So
vAN HooFr in classifying this particular facial expressid_n in terms of function 50 CO!
are not atypical, and it should be clear that morphological definitions of regar
chimpanzee signs do not imply a one-to-one relationship between sign and fact |
response. For convenience of presentation the morphological framework is babo
followed here as closely as possible, and in a later section | will try to remedy in th
some of the distortion that this convenicnce introduces. conli
In expressions with baring of the teeth, different authors make difTerent cryin
classifications. Van Hoorr [1967] distinguishes between a frowning bared . W
teeth face and a staring bared teeth face. both of which occur with screams. In discr
the frowning version the eyes are closed or nearly so. In both the upper lips ) valic
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A are retracted exposing the teeth. VAN HOOFF states thal the staring expression
accurs in attack or fight situations while the frowning expression occurs during
submission to an attack. VAN Lawick-GoopaLL also distinguishes between
3 (wo types ol scream appropriate (o the two situations. In both expressions the
,mouth is open, as would be expected with intense vocalization. Another ex-
i pression, resembling a human smile, is given with the teeth close together.
] Sometimes it is accompanied by what VAN Lawick [1968] terms ‘squeak calls”.
itis given by a subordinate to a dominant animal, and it is probably homo-
logous to the fear grin described for rhesus monkeys (Hisne: and RoweL,
macaques and baboons, one:ean: s
in chimpanzees. VAN H,(_')OPi
in full: e

: l96.?.] and other primates.

The fear grin may appear as a smile to the naive ohserver, bul enjoyment
is conveyed in the chimpanzec by the relaxed open mouth face. Morpholog-
ically the latter is similar to the staring open mouth face, but the eyelids are
Hgy more relaxed and the upper teeth are typically covered [van 1ooFF, 1967].
S Loizos [1967] in her review of play behavior in the chimpanzee notes that the
most important structure lor signaling play is the face. Postural and gestural
8 fuclors also play a role, however, since play chases take place at a different

xpressions, but frequently sécn a
hat this compound on the averag ’
thwarted by the tendency to ﬂeq
eavive threat face by vaN Hool'g; [196
¥ be activated. Thus chimpanzees,
tempo from real chases.

An expression highly developed in the chimpanzee is the pout face. This is
characterized by a puckering of the lips with the mouth slightly open. The
animal is usually staring at another individual. This expression, simifar to that
seen in suckling behavior, is common among infants of many species, but in
L chimpanzees it is also common in adults. Van Lawick-Goobaclt [1968] lists
this under ‘anxicty” and ‘frustration’ (quotation marks hers). 1t also occurs in
situations that have a quality of anticipation. The KELLOGGS [KELLOGG and
KeLLoGa, 1933, p. 283) note that in Gua's use of this expression, the connota-
ion was unpleasant but there was also a whimpering, pleading or imploring

ere it was directed towards the
erns: for instance, a fast run pi
~ith force; light or avoidan
.embrace, etc.; gnaw-wrestling

Here, apart from the lcndellCi’.{
), resulting in positive social b‘éﬁq
. or simply being close (ogc(l{ci
f b

quality.

Some facial expressions are conspicuous by their absence. Lip-smacking,
so common in macaques. is little used or absent. VAN Hoorr [1967] and others
regard this gesture as a ritualization of an aspect of grooming behavior. The
fact that grooming may occur less in chimpanzees than in macaques or
baboons [Srarks, 1967) may be related 1o this. Other facial expressions occur
n the chimpanzee that can be conveniently taken as neutral points on the
“continuum of acial expressions - the relaxed face and the alert face. The

o facial expression in terms:pfi{)
car that morphological defin

-to-one relationship beiWéé‘ !
ation the morphologicul‘.f.fng
ad in a later section I will tr&k
vience introduces. ;

! crying face is self-explanatory.

( 3 While the facial expressions of the chimpanzee have been described as
e. bath of which occur with's ' 2 discrete entities, they are behaviorally continuous. Bearing in mind the reser-
' vations expressed above on psychologicalreality, it is possible thatchimpanzees
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segment Lhis continuwm into discrele expressions. This is a commonplace in
human behavior, and the ability has been experimentally demonstratedin ani-
mals [LANE. 1967]. However. behavioral observation on chimpanzee response

to the expressions of others does not contradict the continuous interpretation, -
While the facial musculature of man and ape are similar, the extent to .
which chimpanzee expressions are recognizable to humans without special -

training is less than commonly believed. FOLEY [1935] gave 127 human subjects

six of Kout's® pictures of chimpanzee expressions, which they were to match-
to the appropriate emotions drawn from a list of sixteen. Only one picture -
crying - was correctly identilied by a majority of respondents. However; it
should be pointed out that neither humans nor chimpanzees wilt be normally
exposed Lo facial expressions in isolation, and such expressions are doubtlessly.

a good deal more communicative when seen in context.
Itis clear that facial expressions are closely associated with emotional st.ltca

at the present time, but ANpriEw [1963b] has attempted to show (hat theif.
original functions were nat expressive in character. This points upa difficulty.

with the concept of communicative specialization thal is not easily |c<‘.olvcd
when is a behavior pattern to he considered specialized for communication’

The problem derives from the fact that anything thatserves to predictanything.
else can function as a sign. Phylogenetically, most visual signs are derived
from contingencics of this sort. MARLER [1961] has discussed the main types:
of responses operating in the specialization of visual signs. One is the intentio ;

movement, where an action that ordinarily precedes another type ol action
comes Lo stand for the subsequent action, as when baring the canines becom

a sign of attack. The second are the autonomic responses thal accompany:

other behaviors. The third is the antithetical movement, where a certai
behavior that is opposite o another behavior becomes a sign that its opposii
is not likely to occur. For example, il erect hair, bipedal posture, and cxtendeé
arms are predictive of aggressive behavior, then Nlattened hair. crouching, ."m'
tucked-under limbs are predictive of nonaggression. A lourth calcgory is the
displacement activity, a sort of residual category that is difficult to discu
without considering the various neural models thaf have been proposed |
account for it, so | prefer not to deal with it here [MARHR and HamwioN
1966. pp. 185-187]. Since these various behaviors are to some cxtenl .|ppmn~
priate to the situations they indicate, there are many attributional elements ;ﬁ'

the sign repertoire of & specics.

6 Kont's [1935] monograph is not available to me as | write this. Many of her plates
are reproduced in YERkEs [1941], i

RESE
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panied by vocalizations and autonomic effects, and in males, they may be
preceded by the bipedal swagger. In the latter, the animal stands upright and
shifts his weight from one foot to the other with arms extended horizontally.

VAN LAWICK-GoonaLL [1968] has observed it used as a threat or as a preli-
minary to mating.
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In fearful-submissive contexts, a number of gestures can occur. One display
which chimpanzees share with other nonhuman primates is the presenting
posture. tn this. the subordinate animal presents its hindquarters to the domi-
nant, and the posture may vary from slight Nexion of (he limbs (o a true
crouch. WickLER [1967] has sugpested that presenting displays are derived
from sexual posturing and serve to inhibit aggression through their sexual

all.n
sider
assoctation. In frightening situations the presenting posture may be replaced
by a crouching posture, in which the animal’s body rests on the ground and
all limbs are flexed. This may be manilesting both self-protective and anti-

nels:
be i1
(cop

thetical qualitics. A less extreme crouching posture, termed bowing hy vAN T
LAWICK-GOODALL [1968], is sometimes scen when a subordinale approaches on.-
a dominant animal that has shown aggressiveness. conl
One of the most inleresting gestures to be seen in the chimpanzee is the that
extended hand gesture. The arm is extended toward another individuat with redt
the palm turned upwards. This often occurs in food-sharing contexts [NISSEN infa
and CrawrForn, 1936], and it may be derived phylogeneticatly from the inten- are
tion movement of taking food. The animal with food frequently hands some . tact
to the gesturing animal. pan
Chimpanzees are capable of spectacular displays quite early in'life. A com- tact
mon display among chimpanzee infants is the temper tantrum. YERKES Da
[1943. p. 30] has given the following description: ' . tan
The temper tantrum is a good example of resentful behavior. It is a violent expres-
sion of protest. although not necessarily of anger. | have seen a youngster in the midst, low
of a tantrum glance furtively at its mother or caretaker as if to discover whether Its act
“action is attracting attention. 1t flings itself on the ground or against objects as if In- me
different to personal injury or actually seeking it, rolls or writhes, beats its head or ha
body with its arms. throws its limbs and head about, scratches its skin and pulls or. .
plucks its hair. and almost invariably cries, screams. or vells. The vocalization cspccinlly“ m
gives one the impression of extreme anger. Only asound film can do juslicg to a temper: Spe
tantrum. 1me
Parental response varies. Some mothers ignore this behavior [van Lawick: the
GoonAaLL. 1968], but other mothers respond by giving the child what it desires cu
[vaN LAWICK-GOODALL, 1967). B th
There are a number of behavior patterns that are mediated by the skeletal: by
muscles that function in the tactile channel, or more accurately. the skeletal: at
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zee Gua was more responsive al first Lo tactile than to auditory commands. While
The importance of the distance receptors hegins about the twenty-second quently i
week. when the infant first ventures away from its mother. interact!

MASON [1965} has noted the elfects of various types of contact on the is impor

distress vocalization of infant chimpanzees (fig. 2), and the evidence is consist- . is comi
ent with the interpretation that in the earty stages of chiidhood, nontactile nale an
communication is used primarily 1o regain contact with the mother and that choice |
posture
of the
Othe

animal:

tactile communication has a stress-reducing quality of its own. As the child
matures. the facial expressions afready discussed will assume more commu-
nicative significance. The pout face. for example. may be used by infants in
begging for food. When juveniles become separated from their mothers, a
behavioral scquence ranging from the pout face, through whimpering, to cry- mentst
ing may occur [VAN LAWICK-GoopArL, 196R]. Infants also hiwve a distinctive surpris
commt
Goony

comm

scream which leads to immediate retrieval by the mother.

100 tion th
H = Hold fon t
| G = Groam Tunc
80 7y < venwal i
€ = Claso ment
T = Tickie
60 -] A= Awa W
0 = Qut of - sight - . .
Signs.
40 A
B posc.
8 . . . .
50 A Fig. 2. Elfects of various forms of social aggre
& stimulation on distress vocalizations innn NS
9 R ) dality
4 O_L__ N . . n N .1 unfamiliar situation (after Mason [1965]), ol
& WoG v . C 1 A0 wel
tight
for ¢
One form of lactile communication. grooming. becomes more developed calie
as the child grows older. Mutual grooming does not usualty appear in the pery
laboratory chimpanzee hefore four years of age [MASON, DAVENPORT and men
MENZEL. 1968]. VAN LAwWICK-GoopALL [1967] reports instances of grooming are
behavior by infants as young as twenty-six weeks. but the behavior does not coa
become common until about three and a half years of age. Infants are at first exp
an object of attention to their mothers, and reciprocal grooming is a later
phenomenon. Generally.infants are not groomed until at least three months of
age. As the infant grows. his mother grooms him fortonger periods and recip-
rocation is attempted. As adolescence is reached. both the length of grooming Ch
wit

bouts and the frequency of mutual grooming between mather and child also
increase.
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pests thal grooming behavior oceurs most fre-

. L While Srarks [1907] suy

1S abe > ; . . . . .

’ but the twen Suently in baboons and Macagues, graoming 1s nonetheless importantin the

. bieractions of chimpanzees. As with rhesus monkeys [Savi, 1963], grooming

ious types of conta

o - conti

2),and thee ; e . . , .
), and the evidence I5 eonsitleigi common in friendly contexts, in meetings belween dominant and subordi-

ages of childhood, Tontasiiiel
" shbsse)

important in maintaining mather-child bonds into adulthood. Mareover, i

ale animals, after copulation, and hetween antmals that are anticipating
noice tidbits of food. Van Lawick-GOoDALL [1968] records gestures and
ostures involved in the solicitation of grooming. such as presenting the part
fthe body to be groomed o another individual.

Other types of contact behavior also oceurin adult chimpanzees. Dominant

ed will assume mor
sle, may be uscd'.’ibyf
arated from their.]

- (hr ) ;e danimals may respond to presenting by touching the subordinate. Patting move-
'l‘l:‘:::l:g'hl ‘Whlmpc;\'in ik mcnls ;%|so o~ccur.in this context. M.uluul cmhruci\ng occurs in fea rl'ul., |9|1sc“ or
e s also have s disti e surprising situations, or when animals meet after an absence. IKissing 18 @
¢ mother, i common 1esponse by a subordinuate animat to a dominant. VAN LAWICK-
GOODALL {19681, following a suggestion by MASON, concludes that the tactile
pomnmhicution of adult chimpanzees is derived trom the tactile convmunici-
fion that occurs between mother and infant. 1 this is correct, then tactile com-
munication not only becomes supplemented by distance channcls as develop-
ment proceeds bul also expands its original domain.
While | have considered presenting behavior under the rubric of visual
signs, this classification is somewhal inaccurate. It seems reasonable to sup-
{ pose, as WICKLER [1967] suggests. (hat presenting can function to reduce

lects of vuri(. f
s formy; . . . . . . .
Hrmy aggression becatuse of its association with sexuality. Since the important mo-

tion on distress voca
iar situation (after M

Pe $ dality in sexual behavior is tactile, presenting can be termed a tactile sign as
i well as visual, especiatly when the addressee responds with mounting. The
g tight-beam transimission of tactile communication makes itan ideal channel
for communication between particutar individuals. Since social communi-
d cation is essentially the control of one brain by another, tight-beam channels
¥ permit differential control aver individuals and as such permit the develop-
2 ment of social systems with high differentintion. For this reason, tactile signs
are extremely important in the functioning and maintenance of groups and
coalitions. A more conventional statemenl of this is to say that tactile signs

oes not usuallyiap
ige [Mason, DAVEN
reports instances!
:ks. but the bch.tll;'_lig

express positive affect.
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h lhc"’ng',h“’f Chimpanzees. like many species of higher primales. have air sacs contiguous
- with the vocal tract [ANDREW, 19630 KELEMEN, 1949]. These have been inter-

preted s anatomical specializations functioning in vocal-auditory communi-
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cation. There has heen little attempt. however, o evaluate their significance.
More attention has been focused on behavioral and morphological analysis of
chimpanzee vocalizations. ANDREW[1963]and REyNOLDS and REvNoLDS{1965]
have published sonagrams of the calls. and a number of observers have
described such calls with musical notation [YERKES and LiARNED, 1925] or
onomatopoctic English names.

Most of the vocalizations conslitute a graded series, varying in frequency,
intensity. and duration. In agpressive hehavior, vocalization may range from
a shortlow-pitched hark to a loud drawn-out roar. termed, by van Lawick-
GOODALL{T968] a ‘wraah’ call. When an clement of lear is present. the vocali-
zation becomes more high-pitched. When a subordinate animal is being at-
tacked. the fearful calls arc transformed into a scream. In relaxed situations,
such as grooming. chimpanzees may emit soft grunts or groans. A vocalization
usually interpreted as laughing often accompanies the play lace. It consists of
a serics of grunts. In young chimpanzees, as with human children, it can be
readily elicited by tickling [KELLoGa and Keneoaa, 1933]. When lceding or
approaching food. several dilferent calls may be given: a foud barking sound,
short high-pitched squeaks, and soft or loud grunts [vAN LAWICK-GOODALL,
1968 YERKES and LEARNED, 1925]. YERKES and LEARNED record a double-tone
call when the cage containing their two chimpanzees was enlered each morning
by the keeper, of imore generally, before the animals were fed. The call began
with the upper tone alone, but the lower tone appeared as the call became
louder. a succession that is due to the structure of the chimpanzee laryng
[KELEMEN, 1949]. Both loud barks and screams also occur in the presence of
food, and YerkEs and LEARNED single out onecallas occurring predominantly
when [ruit was presented. A common vocalization is the ‘00’ call or ‘hoo’
whimper. It frequently accompanies the pout face, and it is very common in
young animals. It appears to be the vocal equivalent of that facial expression.

One of the remarkable vocal displays of the chimpanzee is the class of calls
termed panting hoots. The calls in this class often grade into screams. roars
and other indications of high arousal. They occur with a slight pout to the lips,
and the mouth is slightly or completely open. They are a common occurrence
in the excited visval displays described earlier. such as drumming. stamping,
and branch-shaking. Typical contexts are the approach of another group, as
a response to distant calls. and on seeing the observer. Vocalization by one
animal frequently leads to a chorus of calls by all members of the group.
Ordinarily, the excitement subsides after a few minutes. but ReynoLps and
RrvnoLps {1965 recard occasions when vocalization fasted for hours. They
write as follows [p.409]: ' )

t
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Only twice, however, did this happen at night: the four other times it iasted for afew
hours during the daytime. The “carnivals’ consisted of prolonged noise for periads of
hours, whereas ordinary outbursts of calling and drumming lasted a few minutes only.
Allhough it was not possible (o know the reason for this unusual behavior, twice (see
below) it seemed Lo be associated with the meeting at a common food source of bands
that may have been relatively unfamiliar to each other. Al the time of one of these six
earnivals' we were inside the forest close to the chimpanzees, while a third observer, a
visiting European, was ona hill overlooking the area and reporting on all vocalizations

Nnes.

1s constitute a graded series, varying in fn;-#é
aggressive behavior, vocalization muyj' “I{ and drummings and their directions. Inside the forests we were attempting to locate the

SRy {chimpanzees to observe, il possible, the behavior associated with the tremendous up-
roar. Unfortunately, this proved impossible. Calls were coming from all directions at
‘bnce and all groups concerned seemed Lo be moving about rapidly. As we oriented to-
ward the source of one outburst, another came from another direction. Stamping and
fast-running feet were heard sometimes behind, sometimes in front, and howling out-
ursts and prolonged rolls of drums (as many as 13 rapid beats) shaking the ground

all. When an element of fear is present;:th
-pitched. When a subordinate nnim:il.:r :
transformed into a scream. In re]a;;:d'si(ﬁ%
zees may emit soft grunts or groansri‘\h vo"c:; l

Ewrprised us every few yards.
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i . . . A
NISSEN [1931] notes that these calls are audible for a mile or more. 1t is clear
hat the prolonged and energetic visual displays also havean auditory counter-

! chimpanzees, as with human c_iliidi‘éh,
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part. In fact, all of the signs discussed earlier have vocal counterparts or
ccompaniments, and for this rcason the channel concept is likely to distort
chimpanzee communication if applied too narrowly. As was pointed out
¥ everal years ago by MaARLER [1965], only rarely does a primate monitor his
environment through a single channel, and even morc rarely is he dependent
upon specialized communication for his information. The modality most likely

to function in single channel communication is audition, since auditory signs
: may mediate between individuals obscured by foliage, bul the typical com-
Jensingle out one callas occurring predom municative situation in the chimpanzee is a complex of posture, gesture, facial
expression, vocalization, autonomic response, and purposive behavior. As
MARLER [1965] suggests, multichannel monitoring will increase the redun-
. & lancy (and hence the reliability) of the information transmission and make
cal displays of the chimpanzee is the clpss
:alls in this class often grade into screg
arousal. They occur with a slight po;ift
zompletely open. They are a common
i described earlier, such as drlimmiliﬁ; {a
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the animal sensitive to subtie differences in the behavior of others.

Neural Mediation

itis clear from this brief review that the non-referential signs of the chimpan-
: i'zee do not differ greatly in form from those ol other species of nonhuman
primates. There is reason to believe that their neural mediation is also similar.
: The sign systems of nonhuman primales are intimately involved in what
PriBRAM has termed the Four F's: feeding, flecing. fighting, and sex. Itis com-
monly agreed that the neural mechanisms that execute the behavioral se-
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guences appropriate to these functions are mediated by the limbic system
IMACLEAN, 1949], as defined by Prirram and KruGer [1954}. Ainong the
structures included within this complex are the phylogenetically older cortex
on the medial surface of the hemispheres and various subcortical nuclei such
as the amygdala, septum, and the anterior nucleus of the thalamus. hi addi-
tion, there are important connections with the autonomic structures of the
midbrain and diencephalon and with the reticular activation system. The im-
portance of these structures for what is commonly termed ‘emotional behavior'
is well attested to by studies too numerous to summarize here [Apry and
Toxizane, 1967 Grass, 1967 Prisran, 1961, 1969 ZAaNcurrTi, 1967]. 1tis
of interest that the few studies on the neurology of primate sign systems show
that they are mediated by the limbic system. RopinsoN [1967] was able to
evoke normal vocalizations from numerous locations within the limbic system
of rhesus monkeys but none [rom neocortical sites. Limbic mediation has also
heen found for the penile erection displays of squirrel monkeys [PLo0G, 1967,
PM.oocG and MAcLEAN. 1963]. The vocalization of nonhuman primates and the
nonlinguistic vocal signs of humans are similarly mediated [BrAZIER, |067]
White there is little evidence bearing dircctly on the chimpanzee, the anatom-
ical similarity of thesc structures in higher primates makes the conclusion of
limhic system mediation readily applicable to the chimpanzee.

Functional Interpretations

The behaviors involved with the Four F's. as MACLEAN [|‘549 z]nd"e‘léi:WI'ielr’c]
has argued, constitute the mechanisms that serve to maintain the individual
and the species. Behavioral studies have demonstrated a close leldllomhlp
between animal social communication and the limbic sttem functlom ina
wide variety of taxa. The functions listed by Sarria [1968) fot the social com-
munication of New World fly-catchers of the genus Tyrannus are also appro-
priate to the chimpanzee: attraction and repulsion of conspecilics, individual
recognition, appeasement and rcassurance. threat. providing environmenlal
monitoring information to conspecilics. alerting, and the associating of adults
and dependent offspring. A perusal of the functions listed by other authors for
otlher species [CouvrLias, 1960: HinDE. 1966] shows that these functions arc
typical ones in animal communication systems. MARLER [1968] has recently
interpreted the communication of nonhuman primates in terms of aggregation
and dispersal. Itis suggested that the data on nonhuman primate social systems
are not incompatible with the idea that these s_vsléms function (o maintain
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populations in ecological equilibrum. Given the close relationship between
animal communication and limbic system functions and given our definition
of a social system as an outgrowth of social communication, it is to be ex-
pected that animal socicties will be interpretable largely in terms ol the regu-
; lation of the social aspects of sex, hunger, and aggression’. While the non-
[ veferential signs of the chimpanzee can be dealtwith in this general framework,
there are several factors that militate against applying these concepls oo
narrowly.
The field studies of Goonart [1965] and RevmorLps and RevNoLDS [1965]
indicate that if chimpanzee socicties are well-defined homeostatic systems,

numerous (o summanze‘
IBRAM, (961, 1969 ZANCH

they are more subtle ones than the cohesive groups ol terrestrial monkeys.
Since the signs of the chimpanzee are not particularly distinctive. the explana-
* tion of these differences probably lies in the way in which the signs are used
- and the extent to which they are supplemented by observational learning and
» intelligent decision-making. IUis likely that detailed examination of the way in

Hr0s 0eh

3 ; Loy

which chimpanzees interact will reveal that the specialized sign systems con-
stitute only one part of their communicative activity, and that for this species
there is no good dividing line between social communication and cognilive
process.

While the non-referential signs fall under the rubric of emotional expres-
sion. there are likely to be phylogenetic differences in the significance of this
phenomenon. Rather than being the primitive mechanisms that they have
been long considered, the emotions are well developed in higher primates.
Recent developments in the psychology of emotion [Grass, 1967 MANDLEF.,
1962: ScuachTer, 1967) have emphasized the vole of cognitive lactors in
emotional experience, and it is also likely that cognitive factors will prove

Mo
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i listed by SMITH [1968) f‘op th

equally important in emotional expression. That emotional behavior in the
chimpanzee is variable, idiosyncratic, and given in response to complex cate-
gories of stimuli has been known for many years [HEss, 1961] and this suggests
that the limbic system signs of this species function in close conjunction with
intelligence and learning. Other support for this conclusion can be drawn
from neurological data. The anatomical components of the limbic system,
with the exception of the olfactory bulb, either retain their proportionate size
or expand in size in the course of primate phylogeny [STrPHEN and ANDY,
1964). Secondly, there is a growing belicl that the frontal cortex. which is

7 Rower L [1962] and RoweLe and Hinpe [1962] have described the vocalizations of
the rhesus monkey in terms of wn analogic system. Behaviorally. this seems (o be true
for the chimpanzee as well. Apatogic signs would be particuturly useful in the func-
tioning of homeostats.
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anatomically defined as the Projection area of the dorsomedial nucleus of the
thalamus [NAUTA, 1964 PRIBRAM. 1960]. constitutes the intrinsic cortex of the
limbic system, giving these structures increasing neocortical representation in
the course of primate phylogeny. While the limbic system is more than a vis-
ceral brain and has important memory functions. forexample. itis not unlikely
that these new neural mechanisms are also involved in the mediation of emo- .
tional expression in (he chimpanzee, and indirectly, in its social organization,
[naddition to the specialized communication already discussed. (he chim-
panzee has acapacity 1o learn sign systems whose specitlization was created
by human tutors. While his communication uses the visual-gestural channel
employed in some limbic system signs, the neural control is likely to be very
dilferent. For this reason it may be necessary (o take neurological criteria into
account in future definitions of channel.

THE REFERENTIAL SIGNS

Recent work by R.A.and B.T. GARDNER® with (he youngchimpanzee Washoe.”
[KELLOGG, 1968] indicates (hat chimpanzees can learn signs having similarity
to aspects of human language”. Hoekrrr [1960] has discussed codes used in
social communication in terms of their design features - that is, structural
differences useful in co mparative study. Two of HoCKETT's design leatures are
displacement (the ability to talk about things removed in-space and Linic) and.
semanticity. which includes reference and denotation. Codes that possess:
these propertics are here defined as referential or S}l»‘lnl)qi;if_'. Washoe's perform-
ance qualifies as an example of the referential use or#igns o ,
The GarpNER's are raising a young chimpanzee in a human social environ-
ment. However. unlike previous experiments [HAVES, 1951: KerLioga and
KrLLoca. 19313), no tanguage is spoken in the presencé‘ol' the ape, and all:
communication hetween the humans involved and between humans and ani-
mal is conducted in American Sign Language gestures. Washoe has lcarned ,
about fifty signs and uses them intelligently. When presented with a gesture -
she canrespond appropriately. such as choosing the correct object from among
anarray or performing the appropriate activity. When presented with an ob-
jeect, she can respond with the correet sigin. The signs are used instrumentally

8 Refercnce added in proof: RUA. Garpner and B, T, GarbNER: Teaching sign lans
guage to a chimpanzee. Scienca /65- 664-672 (1969).

9 DAvVID PREMACK of the University of California. Santa Barbara. is doing research .
along similar lines. but as far as I know, his lindings have not vet been published.
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also, so that the animal will make a sign o chicit responses in her human
keepers, such as oblaining a glss of water. While nonc of these activities alone
is unique, when they are combined into o functional system of sign. referent,
and response, s meaningful to speak of referentinl signs, that is. symbols.
In this referential communication the oviginal functions of animal communi-
cation arc not necessarily lost When an animal says “Give banania’, this ex-
pression informs us of hunger in much the sume wity (although pzrhaps notas
reliably) as a fond coo. Iowever, it also informs us in another way, in that it
also calls attention (o bananas. 1L is this second kind of informativeness that
referential signs make possible.

Washoe can use combinations of signs, on the arder of the sentence given
above. While this is a clear example of co-occurrence of signs, it is not yel
syntactic in a human sense of the term. To consider a sign system as syntaclic,
the relations between the signs must funclion as semantic markers. By this
criterion, Washoe's sign system is combinational rather than syntactic. Also.
the application ol other linguistic categories to the codes taught to animals
must be done cautiously. Washoe can throw a ball to the persons indicated
by the ASL signs for him and me. The GarprER's [fecture, Stanford Univer-
sity, 1969} have interpreted this usage as an example of pronouns in Washoe’s
sign system. While pronouns can be used in a Tarzan style of discourse, itis
better to consider such usages as pointers and restrict the term ‘pronoun’ to
signs that can also function metalinguistically. In spite of these reservations.
Washoe's accomplisments indicate that living apes areca pable of communica-
{ive behavior whose nearest analog is linguistic conmunication in man. While
the attemplts to teach apes vacal-auditory symbols [HAYES, 1951, KELLOGG
and KeLLoca, 1933] are not directly comparable, iLis not unlikely that this
symbolic faculty is more highly developed in the visual than in the auditory
modality. In the light of these recent experimental findings, it wilt be interesting
to examine the behavior of feral chimpanzees for any evidence of untutored

animals using these abilities in a natural habitat.

SUMMARY

Social communication is defined as communication thal mediates between organisms.
While any kind of sensory channel may function in social communication. the dis-
cussion was restricted to inputs that have become specialized for this function. Such
specialized codes are termud sign systems. The signs of the chimpanzee are described
on the basis of the channel that mediates them. where channel is defined as a relation-
ship between 4 particular elfector and a particular receptor. Itis pointed out that while
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the channel concept is convenient for discussion purposes. chimpanzees actually re-
ceive input through a number of channels simultancously s and because of this, attempts
to deal with signs in isolation will not yicld very good predictions. A review of the signs
of this specics indicates that they are morphologically similar to the signs of other
species of nonhuman primates, that they serve functions simikar to those described for
other animals, and that they are mediated by similar neural mechanisms. However, it
is suggested that some reappraisal of our concept of emotional expression may be
needed for higher primates, on the basis of behavioral and psychological data, and that
a more rigorous examination of the way in which chimpanzees employ their signs may
yield significant diflerences. Lastly, some recent attempts to teach chimpanzees re-
ferential signs are described. The results indicate that there are two kinds of specialized
signs systems employing the same peripheral channel, and that eventually our conceept
of channel must be described in terms of dilfering neural mechanisims.
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