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Sense in bizarre behaviour in rhesus monkeys 

C. GOOSEN 

Primate Ccnter TNO, Rijmgk, Hoilond 

Monkeys which have experienced social isolation 
often show behavioural abnormalities, Le., postures or 
movements not seen in animals reared and living in 
the wild. This was noticed in animals which experi- 
enced rigorous social isolation during early stages of 
life [l-41 as well as in animals which experienced 
much milder forms of isolation at later stages [5-81. 
The term " abnormal " behaviour refers to activities 
not seen in feral animals; the morphology of the ac- 
tivities is often very strange and idiosyncratic. In  fact, 
the range of both quantitative and qualitative vari- 
ation is so great that accurate descriptions of one 
individual seem almost without validity when applied 
to another individual. Descriptions found in the liter- 
ature therefore are often, witb an occasiona1 colourful 
exception, restricted to vague qualifications such as 
" abnormal " or " nnusual ". 

This paper considers the morphology of abnormal 
activities observed in rhesus monkeys which had ex- 
perienced a certain degree o€ social isolation. Analysis 
of the morphology of the behaviour started from the 
hypothesis that abnormal behaviours should preferably 
he interpreted ns distortions of norma1 behaviour. The 
aim of the study was to detect preferably simple pat- 
terns in the confusing variation in the abnormalities. 
The results show that patterns can k recognized at 
different levels of integration. As an overall pattern, 
it appeared that al1 of the abnormal activities can be 
tentatively interpreted as representing certain kinds 
of social hehaviour displayed in the absence of a 
partner. 

Subjects were 19 adult female rhesus monkeys vhich 
\\-ere selected from the laboratory colony hecause they 
were known to exhihit at least one type of abnormal 
behaviour. The subjects had experienced social de- 
privation, as they were usually caged singly (cage 
dimensions 60 x 60 x 80 cm) €or prolonged periods 
of time (from 6 to 10 years) and in most cases from 
childhood onwards. In the cage rooms, the monkeys 
could see and hear others (€or a more detailed descrip- 
rion o€  their housing conditions, see [9]). Only one 
or tmo times a year had the animals been sociayll 

housed for a few weeks. The persona1 histories of 
the subjects varied. Diiierences in abnormal behaviour 
between individuals might therefore be attributable to 
differences in experience. Each monkey was continu- 
ally observed for two hours when alone in a cage 
(80 x 160 x 80 cm) from where other monkeys could 
be seen and heard. Each suhject was allowed to he- 
come accustomed to the observation room for at least 
one day prior to observation. During observation, al1 
activities of the subject were described. The times of 
onset and durations of a number of activities were 
recorded by use of an observer operated event recorder. 
Descriptions of the abnormal activities are given in 
Tables 1 and 3 and will be discussed below. 

In agreement with most literature reports, the ob- 
served abnormalities could be divided into two mnin 
categories: A) stereotyped locomotions and gross 
rythmic stereotypy; and B) self-directed and " bizar- 
re" behaviour. For the sake of clarity, these two 
categories are discussed separately. 

A) Stereo!yped locomotion and grors rbythmic stereolypy. 

1) Derrription. - Stereotyped locomotion differed 
from normal locomotion in the fact that, while steadi- 
ly moving, the animal (a) did not fixate on an end- 
point of the walking path; and (b) rigidly repeated 
the same locomotion pattern. The form of the loco- 
motion stereotypies of the various monkeys was very 
diverse and highly idiosyncratic in comparison with 
their normal locomotion. The various stereotypies ob- 
served are listed in Tab. 2. Close consideration of 
the behavioural morphology led to the conclusion that 
the variations in form can be described on the basis 
of path length and plane of movement. In addition, 
nonlocomotory movements during walking added to 
the degree of idiosyncracy. 

a)  Patb Length; stereotyped locomotion often in- 
volved the walking of a closed loop which, of course, 
is the only possibility if cage size does not permit a 
straight path over longer distances. The loop's length, 
however, could vary in size; a single loop could be 
i) extended to the n~hoie joor of the cage, ii) extended 



h W& Irnpth 
Loop - walking over m almost elliptical psth thnt cxtends 

to the entirc oblong cage Uoor. 

8 bop - walking In an B-ahspcd loop; in ovo inimela, 
thc leftward turn was accompanied by a aidc-step. 

Short path h g h t  

Circk - dmilar to loop but the path covcred only half of 
the uge's tioor. 

Tiitcd circle - the animsl raiscs thc torso st one point of the 
circle and comea down on sll fours .t n late? point, some. 
times accompnnied by head tosa. 

8 track - ss 8-loop, cxccpt thst the path cxtcnds to anly 
hsif of che cnge floor. 

Smnrrtault - thc anima1 crouches a little, tlcvatcs tomo, 
graips celling with both hands, l u n s  hckward whilc 
lifting hindlegs and which then hold onto the cciling, 
brings hands ta the Uoor ind then dropa fcct n11 in one 
iequence, which meg bc rcpeated over igein. 

Zna path kwth 
I n c o m p l e t e  s o m e r s i u l t a  

Ibcluu<ird &ryk - incomplete iomeriault, performcd not 
f u n h u  tbnn lcsn backward. 

Fratal lift - Incomplete aomcrsault, up to el-ting torso. 

Dmgk - a  sammault ererted up to hands gmsping che ceil- 
ing. thc animal then drops onc hmd. amumea s normal 
bodv onentitlon. turns around while unwindinu the 
oth& arm itill hhlding onto the cciiing, which icthen 
nlcnsed. It can bc -rdsd ss chnging dirssrion hilf. 
m y  tkough s ~>mcnlauL. 

Pmdulum - holda on to the ailing, then drops one hand 
m d  moves sidewaya to nomal body poiition with one 
hsnd still holding on to the ailing; i.=., the animal maln. 
tiins a position assumcd briefiy in dangle. In thst posit- 
ion. the animal aunys rhythmifslly tidcwsys by pushing 
i r d f  with thc frrt hand away from the nurby wdl. 

Twid - the animal elevata torao as In somensult. hut 
does not hold on to the cdling; inatcad, it mnkes a turn 
uound the vu t iu l  u i a  and then Imds on al1 fours. It 
is nminiscent of a dsngle without holding on to the fsgc 
ceiling. 

O t h e r i  

Spot p l b p  - galloping without displsamcnt 

Flutto - wdking with the irms pscing from left to righe 
ind h c k ,  whilc thc Iegs &rc bardiy or not displsced. 

k k  and { a h  - the animal crouchea down and backwnidr, 
the forrleg. wdk fonvsrd m d  thcn it ctouches again 0s 
If retreating; the whole wquencc could be n p a t c d  a 
number of times. 

Si& stcp - miinly thc arms a n  ~ I k i n g  from left to right; 
just before chnnging from right to left. the animal puts 
out its Icft foot and stcps over the &ht. No mch step 
wis madc during the change in the opposits dlrection. 

Sway - while atanding up on the hindlcg, thc arms u e  wdk. 
ing from left to right and hack slong the cage waU; in 
other words, iiutter while in a more or lesa upright 
position. 

Shoulder circk - the arms wslk from Icft to dght while also 
going up nnd downward. The Iegs are movcd vcry little, 
so thit the upper chest of animal de&bea a clrclc. 

" B o u n c e "  

Sidc - a rhythmic mation of shalking thc aubatrate 
ui i n  normsl bouncing. but Uexion and extension of the 
ovo arma alternate. 

Rwk rhde  - the nnimal stands up while the ums  rest soma- 
what apart on thc wirc mesh. U p p r  part of the body 
movcs rhythmically up mnd down and a littlc bit ddcwps. 
The force w m s  to come fmm movcment of bands i nd  
wrista. 

Foot tap - thc aame as rock sbake ucept  that now the rhyth- 
mtc movemcnt ilso involvcs the hips, wNlc che left 
foot is hdd in front of thc right (superficiil i m p m i o n  
is that the animsl is tapping to the bcet of a wng). 

Votical hop - stsnds bipedally in thc corner of a cage snd 
mwes ripidy up ind do- on the toes and fingers sup- 
portcd by the w e ' s  wlre; ths frsquency is a. high o. 
two or more h o p  per ocond. 

Si& hop - position i s  in vrrtical hop cxcept that the inlmal 
movea from left to right innead of up and do-. Thc 
side hop occurred aingiy, is intemption of the more 
prolonged verticsl hopping. 

fofr Barwc - moves body up and down while stsnding qua. 
drupddly on ttoes and fingers; thc movcment ia quite 
tmpid but not as vigomus es in normnl cage rhskhg.  

Hoilau backed h n c e  - the anime1 crouchea a little and then 
forcefully moves front part of the body upwird while 
the handa hold on to the cage'a bottom. It daem from 
frontal lift in thst the inimd holds onto che cage floor. 

Hop bouncc - while standing on hindlegs with hands suppor. 
ted by the win, the anima1 jumpa up and down much 
like in normal bouncing, whilc bcnding the one or the 
other &e. thui lifting onc foot from thc tioor. 

to m& bafof die cage, which was only slightly larger 
than the mimal's homc cage, iii) pnctically %ero in 
length, e.g., when the animal waiked in place or when 
it wdked o d y  with the arms whiie the hindlegs re- 
mained in place. It is important to note that lommo- 
tion rtereotypies can shade off into gross rhythmic 
stereotypy M the path length becomes closer to zero. 
As indicaod in Tah 1, a number of stereotypies with 
Zero p t h  length could be regnrded as incomplete 
somersaults. 

b) Piane of mouemcnt could he i) bori<ontal as in 
ordinary waiking on the 0001, ii) ucrfical as in somer- 
sault o r  iii) Mtd, in which case the animal clevated 
its hody during one half of the loop while it was on 
al1 fours during the other part. The orientation of 
thc body axis is in prindple indepcndent of that of 
the path bcmuse of the fact that a monkey can walk 
upright bipedally. However, if the path length was 
not zero, the orientation of body and path were iden- 
tical. 





u,ardirig off in  ivhirh the  nnimal is muking morements ns 
if rapidly and  frantirnlly kicking nnd pushing awny un 
oppunent ;  

p,.,,,, a p o ~ t u r e  ailopted by an nninial which isattncked 2nd 
cannot o r  does not  flee. Ir cannot b r  unnrnbi~uously 
nsserseJ whcther it should he inirrpreted ns the  behs- 
,iour ari nttacked animnl. Howcuer. the  posriirc ir 
included as a rcmindcr o f  this polrible inrerpretsrion. 

Sextiiil 

,,,,,,,t, t h c  ;mitiinl scnnds up  <in h i n d l r p  m d  firinly h ~ l d ~  
itsiif near t h e  hip or th id i .  

prcsent, wirh head down, postrire ndopred hy feninle mi- 
mal ~ ~ i o r  t o  or during sesual intercourse. Norinally t h r  
animal c m  nlso present when stnnding normally on nll 
fourr ,  but  rhis porture when not  oriented t o  another indi. 
.idual cannot bc  distinguished fruni normal stnnding. 

clitoriil stimulotion by t he  tail o r  hand. In tnil stimulctian 
the  tai l  is stiffly curved and  moved u p  and down, a rnovc. 
mcnt probably originating from rail waggling. 

o room 

le+8roo,ning ir the  self-directed counterpart of  sacial groom. 
ing. The  same pnttern c m  uf coursc also represent simply 
.-leaning one's  own  fur. 

chin nnd or a leg or nrin raired ore postures ivhich can be 
*dopted hy a proornee. Prone, present o r  sluinp c m  
he adopted by a groomee. Norrnally, a giomee alsu looks 

f i ~ e d l y  ahead avoiding rnuvements or posturcs whicb 
could he inrerpreted 8s hostile hy the  partner. Tlie rjgid 
position end  t he  fixed features are also apparent in the  
seli-directed pertern. 

,,,csr, an  arm o r  leg is extended und the  finqers or toes. nrr  
gently and slowly stroking thc  fur or liplirly tapping the 
hody at one point o r  another. Sumetimes, the  inorrment 
is reminiscrnt o f  scrntching. 

Caresring w a s  nor very ~ i g i d  in  forrn: al1 suhjects caressed 
by hand or fuor difFcrent b d g  parts. This vaiintion i s  
of course in line wirh che inrerpretation uf heing groomed 
beruuse rhis also inrolvrs difieient hody parrs. 

Imc or rittins nsuiiiit a larper psrt  of che body, possibly a 
self dirccted counterpnrr of sirring againatnnotlier monkey 
whirh inny or niay nur he accompanied hy emhr:icing 
thc  partner. 

relt-)idd of n smaller part of che hody, namrly, holding $1 

harid, n foat. holdinp fhe iiniidr m in)> <i/ thc othcr nrid on 
ilie fuot or hnviii: clorcd iirtr. Whnt  &se nctivities hnve 
in coninion wirh Iioldinl: ani>tIirr iridiridunl is ther t h ty  
provide a riinil;ii tairilr stirnul:ition of the  pelnis of the  
hand. tirshhing anil holding im ti! a tufr o i  hair could 
nlso bc placed in rliis curegory. 

riicli. surking digits uf finger or tor, ivhich originaces iroiii 
inf'antilc suikinc che mother's nipple. A c o n ~ ~ l i c a t c d  pat. 
tern in whicb t h r  anima1 holds with one hsnd,  sucks un  
one finger, while it wrigairs o th r r  fingers o f  one or both 
handr is also pliiced in rhis category; che finger wriggling 
rriighr o r i~ inn t c  frum clnspine nnd unclnsping the  hand 
whilc holding o n  ro rhe morher. 

Face prerr, rhc miinsl  lifcs one or tivo hmJs snd  holds rhcm 
in frunt of or nexr t o  the face. Thc  full hand may he 
ngainst the  eye, against the side of tlie brow, or a finger 
may bc  pressing upon the eyelid nnd eychall, or the hand 
doe i  not touch the  fice. Tlie putterni might originate 
from the  infantile holding on to  a mother while seeking 
che comfort of  prersing the  face agiiinst her  and  suckine 
t he  nipple. By rhe tace press. the  mima l  provides 
itself with stimulation similar t o  the  norinally recei 
ved tnctile stitnulntion nnd alro with visunl stimulation 
(darkenina). 

cioudt, a criterion used in  order t o  distiiiaiiiih this posture 
from just sitrine was thnt the  highest point o f  the  head 
ivas lower that than o f  t he  back. 
The  posture is siniilnr t o  the  conservation response oh.  
serveil in young rhrsus infants after separation from their 
niother 1111. Nominlly, this postiire cnn he adopte.1 
hy a sleeping aiiiiiiiil nnd by one Iicing groomed. 

indiaiduals showed od!. or mainly nne pattern, wliilc 
otliers spent considcrnble aniounts of tinic in t\vo o r  

Thc numbcr of pattcrns and thr  amount of 
[imc spent in stcreotypcd locomotion wcre sipificantl!. 
c»rrclated (Kciidall's tau i .SO, p < .01). Ap- 
parenti?, aiiinials spending niucli tinie in stereotypcd 
loconiotioii had, on  the avcrage, a more raried repcr- 
toire of stercotypies than did aninials u-liich spent 
littlc tinic in such activity. Thcre n.as no indication 
tllat ccrtain categories of stcreotypcd locomotion werc 
associated witli cach otlier in thcir distributiim o re r  
che various individuals. hlost indir-iduals sho\i-ing ab- 
norll~al locomotion (I1 out «f 15) \valked in a stereo- 

\va!. orcr  some distnnce (long o r  short patli 
& q h ) ;  in thc 4 reniaining nionhc!-s, tlic loconiotioii 
stcreotypies had only a zero patli length. In iiidividu- 
als ti-hich slio\vcd the tii-o kinds of stereot!-pies (eiihcr 
< ~ f  not ot' some pnth kngth), niost of tlie time \\as 
spcnt in stereotyprs covcring some distancr. This 
mcans that, despitc thc occurrencc o€  morements on  
ttic spnt in thc locomorion stcreotypies, u-nlking ovcr 
:I ccrtain distancc is still the maiii coniponent. As 
indicatcd in Tab. 2, al1 animnls also showed normnl 
locoiiiotion. Tlie total time spent in normal locomo- 

tion did not exceed thc 6 per cent obscrvation. In  
animals virh locomotion stcrcotypy, the amnunts o f  
norma1 and stereotypcd locomntiori \vere not signi- 
ficantly corrclatcd (Krndall's tnu = + .Il).  The  a-  
mount nf tinic spent in normal locomotion \i.as, witli 
mie csccptioii (FLi), aliinys less than that spent in 
sereor!-prd Ioconiotion. Thr  amount of normal Iocri- 
motion in aninials n-liicli did and thosc xhich  did nor 
s h o a  stcrcotqied loconiotion is not significmtly d i i  
fcrenr. Thcsc tivo rcsults suppnrt tlic idea that inorinal 
and stereot!-pcd locomotinn diffcr in causation (as sug- 
gcstcd by l'aulk ct al., [;I). 

3) S w k i q  r r f n i n  k i ~ d s  g/ surial ro i i tm l l  - l i  one at- 
tempts to interprrt the :iboi-c-mcnrioncd actirities prc- 
suincd to he inrolrcd in the loconintion sterc»t!.pies, 
it seeiiis that tlis nionke)-s bcliavcd as if: a)  aroiding 
social contact 61s indicatcd l>? cliaii~iiig direction :ind 
l i c d  toss); o r  b) sipnalling otlier individuals ro star 
a\,-%!. (as indicatcd by " bouncing "). hccording t < ,  
this Iiypotliesis, a numbcr of monkcys n-ere apparcntly 
busyirig tliernsclvcs ini- prolonged perinds of timc in 
:mi idiosyi;cratic XI!- xitli nroidiiip andjor diminisliin* 
c h e  socinl contacr. This susgests that tlic stercotypcd 
locomotir>ri rcsults largcl! frnm secking specific kinds 



o€ social contact (which however are not available) 
\i bile avoiding other (available) forms. The origin of 
this behaviour might be related to the fact that, under 
normal conditions (when animals are not caged), walk- 
ing is likely to hring the individua1 t o  a place where 
the form of social contact sought is found o r  where 
the animal's motivations are otherwise changed. Under 
deprived conditions then, the individuai's environment 
hardly changes, so that some animals apparently persist 
in seeking. The amounts of time spent in stereotyped 
locomotion were greater than those for norma1 locomo- 
tion but in the same range as those for the longer 
lasting self-directed social activities (compare Tab. 2 
2nd Tab. 5, discussed below in section B3). As a 
p o ~ t  hoc hypothesis, one might say that the monkeys 
sought certain forms of social contact for about the 
same amount of time as they engaged in certain types 
o€ self-directed social contact. 

B) Seif-directed and " bizurre " behaviour. 

1 )  Description. - This category of ahnormal behav- 
iour included activities which can be clearly recognized 
as social behaviour which is redirected to the animal's 
own body (e.g., self-aggression, self directed sexual 
behaviour, digit sucking). But there was also a variety 
of " bizarre " activities for which such an explanation 
is not obvious. It was investigated whether the various 
bizarre activities could also be interpreted as self- 
directed forms of social behaviour. 

Fig. 1 gives a list of a number of what one may 
loosely call social cnntexts and roles. The figure also 
illustrates a number of postures and movements which 

can be interpreted as representing the salient social 
activities of the context concerned as performed in the 
absence of a partner. Descriptions are given in Table 3. 
The left-hand drawings in Fig. 1 represent the ac- 
tivities clearly recognizahle as social motor coordina- 
tions. A number of activities also show some distor- 
tion in shape due to the redirection of the motor 
coordinations towards the animal's own body. This 
redirection suggests that these activities also mimicked 
social stimulation; otherwise, it is difficult to account 
for the fact that these activities were self-directed 
instead o €  being performed in uarrio. The right-hand 
drawings in Figure 1 represent activities in which the 
mimicking of social stimulation occurs by motor coor- 
dinations which are not obviously of social origin. 
Genital stimulation by hand or tail takes place by a 
modified manual genital exploration or tail wagging, 
respectively, caress; the mimicking of stimulation re- 
ceived as a groomee occurs presumably tbrough slowed 
dowu scratching movements. Tbe various forms of 
self-hold al1 seem to mimic manual stimulation by 
remnants of the more complex infantile holding on  
to a mother. The above results suggest that a number 
of abnormal activities can be regarded as idiosyncrati- 
cally distorted ways of maintaining certain forms of 
sncial communication when there is no partner present. 
As such, one might say that some individuals " inter- 
acted " with a self-invoked " ghost partner ". In other 
words, it might be that the abnormal activities were 
shaped by exteroceptive feedback from the animai's 
own actions insofar as the feedback resembled the 
normal social stimuli of which the animal had been 
deprived. 

Table 4. - Amountr of time rpent in relf-dir~cted aortiuities bji the uariow rubjects; numberr &e percentage o/ obseruution time. 
-~ - -- ~----p- - .- 

S .  r e l f  h i p  grorp . l  l . O  .O . l  
gen i ta l  r t im.  . l  . 5  . 2  . 2  

pre ien t  . 3  . 2  . O  . 7  . O  . 2  . 3  1 . l  . l  . 2  . l  . 6  . I  

G. r c l f  groom 
snout i a i r e d  
leg, orm ro i red  

coreis 

~~~ --...----p ~ ---.p--. 
~p-~-- ... . . ~~ ~ .~ ... --.....-~-p- 

Dnscripeion are givm in Fig. 1 snd Table 3. A -= agonistic; S = sexunl; G = groom; I = infantile. x = c l o x  fisrs, although 
not mensured, caok more than 1 per cent of the observation time. 

45 7  2  5  1 6  217 4  1 . 1  . 2  1722 1 1 2 2 4 1 3 2 0  
1 . 4  . O  . 2  . l  I 
2  8  .O 9 l 1 
26 2  1 . 4  6  I 1 2 2 8  9 1 . l  6  

I .  r e l f  r v c k  
r e l f  foce prerr  
r e l f  hug  

sel f  h o l d  

. 2  4  6 74 . 3  .O l 
10 2  41 3 . 4  

3  12 36 16 12 1 3  . 2  . 5  4 1 
7  x 6  x e i 4  



2) Simrdtaneow ociurrence of selfdirerted nrtivities. - The 
illustrations in Fig. 1 could be regarded as elementary, 
since they seemed to represent only one type of social 
activity. Almost al1 of the remaining abnormal pat- 
terns can be regarded as combinations of two or more 
of these elementary patterns. A number of striking 
combinations are given in Fig. 2. The figure illustrates 
that some of these activities u w e  very intricate in 
morphology and difficult to interpret unless regarded 
as combinations of the patterns described ahove. The 
frequency o€  the various single and combined self- 
directed activities in the group of subjects as a udiole 
was studied by the use of Fig. 3. I n  this graph, each 
short vertical line represents one individual shoning 
an elementary pattern; a long or  branched line re- 
presents one individual displaying simultaneous com- 
binations of the connected elements. The graph con- 
tains more than 19 lines hecause some of the 19 indi- 
viduals showed more tlian ane  type of self-directed 
activity. The graph shows that most combinations 
involved caress (presumed to mimic stimulation re- 
ceived as a groomee) and various postures which can 
be adopted by a groomee in a social situation. This 
suggests that most of the combined self-directed ah- 
normal patterns originated from mimiclring the type 
of stimulation which is appropriate far the context, 
as judged from the posture. The same phenomenon 

FIG. 1. - Social contcsts and postulated corresponding sell- 
oricntcd activities. Descriptiunr given i n  Tab. 3. 

holds true for other combinations giren in Fig. 3, 
namely, (a) self-aggression and warding 06; (b) genital 
stimulation and self-hip-grasp; and (C) combinations 
of face press, hug and suck finger or  toe. The magni- 
rude o€ such " appropriate " combinations supports the 
earlier hppothesis based on form analysis of the ac- 
tivities that the ahnormal activities reflect attempts to 
maintain cenain forms of socinl communication vhen  
no partner is present. 

rrourh, hug crouch. croush. hug,  c r w c h ,  h"9, rr.uch,hug, 
hug legs roiscd Ica roiscd. 1.9 roi iad.  

I'K,. 2. - Siinultaneous cornbiiiations of self-dircctd activitics 
given in Fig. l and in Tab. 3.' Thc subjects presses its right 

knee againrt its belly. 

3) An~o~i t~ f s  of seq-direcfed bebauaviow. - As ari illustra- 
tion of the great extent of interindividual variation, 
Table 4 gives the distribution of the various forms of 
abnormal behaviour over the individuals as well as 
the amount of time each individual spent in the respec- 
tive activities. For the sake of simplicity, simultaneous 
combinations of activities (as shown in Fig. 3) have 
not been indicated as such; the data are given as i£ 
simultaneous activities occurred separately. Self-groom- 
ing uzas shown by al1 subjects, as is the case in feral 
animals. Twelve of the 19 subjects showed suck o r  
face press; al1 of the remaining 6 subjects showed self- 
hugging and/or self-hold. This suggests that many, 
if not all, individuals had t o  some degree retained o r  
regressed to infantile behaviour. The various types o €  
self-directed activities shoned no particular associa- 
tion in their distribution over the various subjects. 

The amounts of time an individual spent in the 
various self-directed activities varied from zero up t o  
74 per cent of the obsemation time. The amounts of 
time spent in self-directed agonistic and sexual activi- 
ties uras rarely over 1 per cent, whereas much more 
time u.as often spent in self-directed activities falling 
under the grooming and infantile contexts. This time 
account is remarkarbly similar to that far  the corres- 
ponding normal partner-directed activities in feral ani- 
mals. k r a l  animals also spend relatively little tinie in 
aggressive or  sexual behaviour, whereas activities such 
as grooming, being groomed, hugging, huddling o r  
nursing are, on tbc avcrage, consume far more time. 
This suggests that social depriration gave rise t o  
strange forms of hehaviour but it did not generally 





' nient under standardized conditions involving highly 
restricted social stimulation more clearly exposes indi- 
vidual differences in genotypic scnsory, pcrceptive and 
motor predispositions. By contrast, development under 
norma1 conditions involvcs a large number of social 
stimuli which presumably tend to average out inter- 
individua1 differences. The abtiormal activities of  
monkeys erperiencing social dcprivation remain rather 
unchanged when thr animals are again housed undcr 
social conditions (persona1 observation; sec also [2-41. 
This suggcsts the behal-ioural reactiiity to noriiially 
effettive social stimuli has " hypotrophied " due to 
disuse at a certain stage of Me as a consequence of  
the deprivation. h s  a word of caution, it should be 
noted that thc social dcprivntioii syndrome outliiied 
abovc rcflects ali attenipt to find a cohereot paitern 

in the abnormal behaviour. The developmental intcr- 
pretations given, thereforc, represeiit 3 port hoc hypo- 
thesis which, of course, reniaiiis to be verified by 
specially devised developmental studies under contro!. 
Icd environinental conditions. For the moment, we 
can only sa- that thc hpothesis is esperimentally 
testable and that it offers more attrattive interprcta- 
tions of ahnrxmal activities than those presented thus 
far. For instatice, Foley [ in ]  introduced a concept 
" habit rcsidual " in referencc to a monkcy which lifted 
its leg and whicli as an infant had sucked its toe. 
Under the present hypotliesis, «ne might venture to 
s a l  that, uhen it grew older, the monkey had u-eaned 
itself from its self-mimicked ghost niother and from 
then on sat close to a ghost partner that was visually 
2nd tactually miniicked by lifting a leg. 
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Social grooming in Mncnc~z Fusrnttl 

i'. G. TGRILL;l%ZI (<I), S. 1 C  I G ) ,  I'. . \ J . I~SS. \SDIIOSI  (,i), S. U.\I.DO (,,), 
C. C \'ilI'i\NELL:\ (,i) xnd D. TRUCCI~II ( 6 )  

Hoth in natura1 habitats 2nd in captirity, it is not 
unconimon for one mctnber of o group of inonkei-s 
ti> be secn approacli anothcr mcnibcr a d ,  once coti- 
tact Iias been cstablishcd, raise tlie fur of tlie scciiiid 
individunl and brush it carcfully with cither tlie palm 
or  back of the hand, picking out al1 sorts of dctritus 
.ind cctoparasites. This behaviour, uhich is vcry cnm- 
inon among primates, is rcferred to as "allo-" or  
'' social grooniing " when one iridividual directs its 
attcntion t o  another, as in the cxaniple above. When 
body cleansing is self-directed, tlic activity is referred 
io as "auto- " or  " self grooniing." Thcse terins 
apply to mammals in genera1 [l] and to primatcs in 
particular [Z]. Often, after one individua1 has finished 
grooming its partner, it turns its back on the groomee 
who, in tum, inimediately starts to groom the former 
groomer. O n  other occasions, subjects may be seen 
to groom each other simultaneously. Sparks [3] pto- 
posed calling the former " reciproca1 social grooming", 
or  more shortly, " reciprocal grooming", referring to 
the latter as " mutua1 grooming". 

A third form of grooming also exists. In  this case, 
severa1 individuals jointly direct their grooming atten- 
tion to a single subject or, alternatively, to each other. 
Either forni is knoum as " multiple grooniing." 

Grooming has an obviously hygienic function and 
many researchers have pointcd out its role io the 
prevetition of parasite cpidemics [4-81. Simonds 191 
observed how grooming in bonnet macaques ( i \ la rua 
radiata) also had a therapcutic function. IHe noted that 
sonic suhjects in a group of these monkeys s h o w d  a 
iiiarked inclination for cleaning their o\vn n.ounds as 
u d l  as tliose of othcr monkcys, thcreby facilitating 
scar fornmtion. T o  a great estcnt, every primate is 
capable of satisfying its o\vn hygienic rcquircments by 
self;~rooniing. Iloncver, as some pnrts of the body 
3re overlookcd bccause they are beyond reacli, sclf 
grooming is not sufficieiit. Consequently, social grooni- 
ing becomes indispensable. 1:uruya [4] (in Alaraca ,h- 
fata), klutchins and Barasli [IO] (in LP~IIT caffa, iZlardra 
ii&r 2nd ;lfaraca s i l e ~ i : ~ ~ )  have slio\vi-ii tliat social groorn- 
ing is niost frcquently directed precisely to these arcas. 
The sanie researcliers have, in facr, noted a particular 
pefercnce for back, nape-of-neck, hcad and flank 
grooming. 

The idea that social grooining might also have social 
iiiiplicatioiis, bcsidcs a liygictiic functioti, uas cspress- 

cd h r  ilic tirst tiine by Wntson in 19US [ I l ] .  I I i  
coiisidrrcd s i~c id  grooniing t» be tlie basic Fmin by 
\iliicli ~lfncni-a in:i!a/fn rchtcd ti> e:ich otlicr. In niot her- 
offspring relntions, gronming constitutcs nn indispens- 
;iblc: form of t:ictilc coniniiinicntion for tlie correct 
devclopmcnt of nticctivc Iionds [12-151. Alntlier-t«- 
infant griximing bcgins shortly after parturitiori. In 
;Vaiora fircrafn, iiiothcrs groorn their soiis 2nd daugh- 
tcrs of al1 a p  \ritliout distinction [l61 dtliough mo- 
rhcr-to-daughter groorning rliminishes signiticnntlv as 
the daughtcrs grow hut mothct-to-soil grooming does 
not. The daughtcrs tlirinseli-cs are probably partly 
responsible for this drop in activity becausc, hctn.cen 
tlic agcs of 3 2nd 5, the" rstablish nrw social grooming 
rrlationships o.ith oidcr females from othcr family 
groups. O n  the other hand, males between 3 2nd 5 
liniit grooming to their mothers and relatives 1171. 

Notwithstanding its stereotype nature, grooming 
behaviour is, to a great cstent, acquired (4, 181. Social 
deprivation esperiments have, in fact, shown that in- 
fant socially deprivcd monkeys grow up with an in- 
capacity to groOm correctly [19]. O n  tlie other hand, 
once social grooming has been learnt, i t  becomes part 
o€  the young monkcy's behavioral repertoire 2nd thc 
frcquency with which it grooms its mother incrcascs 
in rclation to its developincnt, but also as a function 
of sex 2nd age. Yourig females are kiionm to spend 
inore time grooniiiig thcir niothcrs thnn young malcs 
14, 201. The overall time tliat p u n g  females dedicnte 
to grooming increases steadily over tlie first six ycars 
of gro\i.th ~vherens niotlicr- grnoniing by young ~iialcs 
rcaches its ~iiasimum when tnonkcys are thrcc ycars 
old after which it diminishcs rapidly to disappc:ir whcn 
tlie young niales are approx. 5 years nld [20]. 

Furthcrm~>re, frotn agc 2 nii\vards, young fcnialcs 
arc scen to groom their mothers to the same estcnt 
thnt thcir niothcrs groom therii. \Idcs, on the cither 
hand, ncvcr exchangc niother-son grooniing to sucli 
an cqual cxtcnt [l6l. 

Bcsides grooniing Iiouts with thcir inotlicrs, hiitli 
adult ind  young subjects nlso ciigirage in grooniing 
a-ith nther subjects in ditferent agc 2nd sex groups. 
1 Imi-cvcr, tlic frequcncy wirb wliicli »ne subject grooins 
with other subjccts inilic.ites tlint thc choicc of groom- 
ing partners is neither r:indom nor coincidental: prefer- 
ential grooming partners csist. l'or csample, during 
the m:iting season, social grooming in free-ranging 
:ronps of Japanese monkcys increasrs noticcably Iie- 
riiecri lietcrosesual couples [211, 2nd Iiigh ranking 



males appear t0 prefer females as grooming partners. 
This would seem to be strictly connected to sexual 
behaviour [4]. Likewise, though less markedly, " sub- 
leader " males dedicate more care and attention to the 
body surfaces of females than to other group membres 
and younger males'pay most attention to subjects be- 
tween the ages of l i and 3: years old. No inter- 
actions of this type are recorded betneen young males 
and the Ieaders or infants: this is probably due to 
group social structure. 

As for grooming bouts between individuals of the 
same age and sex class, hout frequencies vary consider- 
ably, being very frequent among females, rather high 
among young adult males and minimal among leaders 
and sub-leaders 141. 

The non-random distribution of grooming is one 
of the main arguments in favour of the social function 
of grooming. Most researchers agree on attributing 
an important social significance to it, and severa1 indi- 
cations have emerged from the literature. It has been 
suggested that sodal grooming rnay reduce social ten- 
sion 13, 4, 221, that it may indicate and maintain domin- 
ance [23, 241, that it rnay foster group cohesion [14], 
that it may serve to stabilize, maintain and renew 
pacific relations 1251, that it may facilitate social in- 
tegration (181, that it rnay contribute to hierarchy 
stabilization 1261, that it may teinforce social bonds 
(4, 27, 281 or that it rnay be the expression of pre- 
existing bonds (201. With the intent of investigating 
the social funcuon of grooming in Macacafurcata, ure 

have related it with male ranking and nith behar- 
ioural patterns which are usually observed to precede 
social grooming. In carrying out our study, we hapc 
borne in mind the need, as underlined by Furuya [4], 
to overcome tbe shortcomings attributable to data 
covering only limited periods of the year. Consequent- 
ly, v e  have extended our study to include both the 
mating and parturition seasons. 

Our research observations were conducted in an 
area inside the Rome City Zoo. The area consisted 
of an approximately 700 m?, oval-shaped pit, 5 meters 
deep and nith a considerable number of vertical and 
horizontal structures (tree trunks, ropes, swings, ledges, 
concrete steps and three small pools) which enriched 
the environment substantially (Fig. 1). Our study was 
conducted on Macaca fnscata monkeys, 27 of which 
constituted a natura1 group captured on Mount Taka- 
saki (Japan). The captured subjects were transferred 
to Rome Zoo on 4 May, f977. The monkeys rnay, 
therefore, to a great extent, be considered to have 
completed their adaptation process. From the time 
the initial group, comprising 9 males and 18 females, 
was introduced into tbe observation environment, 
substantial changes have occurred. Some members 
have died 2nd there has been a high number of births 
over the last three reproduction seasons. Table 1 

Frc. 1. - Obsemation environment. 



Table 1. - Group composition nr of 7 Jmwry, 1980. 

I m w d  wouv Born fa ucdrlm la 
---p- 

d o' ns. 9 a g e  1977 1978 1919 

shows the composition of the Japanesc monkey group 
as of 7 January, 1980, the day on which we k g a n  
observations. Each subject is identified with conven- 
tional symbols: malea with a capital lettu and females 
with a number, followed by the initiai of their respec- 
tive age classes (a = adult, s = subadult, i = juvenile, 
i = infant). Agc dassinga were according to Napier 
and Napiu's criteria [21]. 

Individuals born from 1977 onwards were fuaher 
idcntified by a numbcr to indicate their respective 
mothers. Altogether, our observations covered a totai 
of 45 subjects: 22 d e s  and 23 females, of which 
thue  were 2 adult males, 6 subadult d e a ,  5 juvenile 
malcs, 9 infant male8 and 9 adult f e d e s ,  7 subadult 
females, 5 juvenile females and 2 infant females. 

Study observations were conducted in two distinct 
periods: one from 7 January, 1980 to 20 Febmary, 
1980 in the mating season and the other pcriod from 
21 April, 1980 to 12 June, 1980 during which time 
the first birthr occurred. 

The data gathered during the mating sason wue  
obtained by focai animal obsuvations of 13 male sub- 
jeas (2 adults, 6 subadults and 5 juveniles). No sub- 
jects younger than l i ycan old, belonging to the 
class of infants, were considered because theae did not 
exhibit grooming behaviour but were involved in non- 
reupr6cal gmoming bouts with their mothera and, to 
a much lesser extent, with siblings @crsonal obscrva- 
tions). F U N ~  [4] reports simiiac observations for the 
same spcdes in the field. Each daily observation ses- 

sion lasted 2 hours and each male was focussed on 
for onc hour by one of the four o b s ~ u r  who record- 
ed the subjear interadona with 0th- group memben. 

For each grooming bout, data on who approrched 
whom, who initiated sociai grooming, who interruptcd 
body contact hp moving off to a distana further than 
an ami's luigth and grooming bout duration were d 
recorded. Re-t prc-grooming behaviour pattema, 
such aa mounting and parti& poshues that WC have 
called "invitatioril to g r w m "  werc also recorded. 
" Invitatioril to groom " have been taken to include 
the following behaviour pattum 1) Subject A lier 
down near Subject B who begins grwming Subject A 
within a few seconds; 2) Subjea A sita down in froot 
of Subjcct B, who beginr grooming Subject A within 
a few seconds; and 3) Subject A goes and lier down 
with bnck nuned to Subject B and, more often than 
not, turns hia h a d  to look at B who is 4-5 meters 
away. If a bout of s d a i  grooming was suspended 
for more than 30 seconda and then continucd. the 
interaction wo, counted aa two distinct bouta. When 
bouta were suspended for Iess than 30 seconda, the 
interaction was counted aa one, even if the subjects 
had moved in thc meantimc. In caaes of m u t d  
grooming, each putner's grooming activity was con- 
sidered ur a separate bout. Thc same applicd for 
multiple gmoming. At thc end of February, maler 
Gs and O were scriouly wounded during agonistic 
intulaions. Ar a reault, Gs died and Ca was isolated 
from thc group. Duting the snme month, Opl and 
Np3 gnduated from the infant dnaa into the juveniic 
class. Conseqciently, obscrvatioril on d e a  conducted 
during the second period focussed on 13 malei, of 
whom 2 were adulta, 4 subadulta and 7 juveniles. As 
for che femalei, 3 became adulta and one subadult. 
Consequently, female age ciaas composition became: 
12 adulta, 5 subadults, 4 juvenilea and 2 infants. 

Furthumore, due to the drop in group allogroom- 
ing activity, data gathering focussed on behaviour pat- 
terns, i.e., each observer recorded al1 social grooming 
bouts that occurred in the pit sector assigned to him 
to observe. This method waa fouod to be less ac- 
curate that thc preceding one becauae some infonna- 
tion conaming appmches, invitations and moving 
away from the partner was lost. On the other hand, 
the second method did enable us to record a sufficieot 
number o€ grooming bouts that led to good statistica1 
processing and to a comparison with data gathered 
during the &t observation period. 

In both observation cycles, displacements in which 
Subject A approached Subject B and sat, or stopped 
for a momeot beside or on the same spot as B, who 
moved away either simultancously o r  very shortly 
thereafter, were recorded. Agonistic ioteractions in 
which subjects exhibited at least one kind of threat 
behaviour, chasing or physicai assault, as described by 
De Waal, Von Hoof and Netto [29] for Macaca fasci- 
cul<lrs, were likewise recorded. 

On the basis o€ data gathered for dyad agonistic 
ioteractions and displacements, two linear dominance 
hierarchiea were workcd out for each observation 
period When compared, these two hierarchies were 



found to match exactly. Though displacement ma- 
trices reveal perfectly linear hierarchies, matrices far 
agonistic interactions show some inversion. In the 
first hierarchy, these inversions appeared in con- 
nection with Jg4 e Ig4, 9th and 10th-ranking coetane- 
ous juveniles, respectively, and 5th-ranking male suh- 
adult Gs. I t  may be worth noting that Ig4 and Ig4 
were both snns of high-ranking females and were 
often seen t o  interact in play, social grooming and 
other forms of contact. I n  the second cycle, only one 
inversion was noted and this involved the same Jg4 
and third-ranking male Ds. Fig. 2 shows the domin- 
ance hierarchies for the two observation periods. The 
second, non-mating-season period hierarchy, exhibits 
some modifications due t o  the absence o€ subjects Cs 
and Gs  and the rank shifts of Ba and Jg4. More than 
a promotion, Bs's rank shitt should be considered as 
a reacquisition of the position previously occupied, as 
shoum in an earlier study on  the same group of mon- 
keys (301. In the case of young Jg4, san o€ dominant 
female 4a, it is interesting to note that he frequently 
engaged in play and social grooming with dominant 
males Aa and Ba. 

During the mating season, an average of 39 social 
grooming bouts per hour were recorded. During thc 
following observation cycle, the figure dropped to 
17.5 per hour. This decrease in social grooming is 
to be connected with a lower incidence of male-male 
interactions (from 12.2 to 6.7 bouts/h) and male-femalc 
bouts (tram 26.8 to 10.8 boutslh) during the second 
p i o d .  Especially nnticeable was the drop in social 
grooming between males Aa, Ba and Ds and the adult 
females (from 10.4 to 2.5 boutslh) and between mo- 
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FIG. 2. - hlals agonisric hierarchy. Arrows indicate rank vari- 
ations between observation periods. 

thers (la, 2a, 4a, and 5a) and tiicir young offspring 
(from 7.2 to 1.1 bouts/h). 

Figs. 3 ,  4 and 5 show various social grooming ppir 
configurations. Groomers and groomees are listed in 
lefthand columns and headings, respectively. For 
grooming interactions to be considered "reciprocal ", 
i t  was sutlicient for just one bout between a parti- 
cular pair to be o€ this sort. 

During the mating srason, 51 out of a possiblc 78 
grooming pairs u w e  formed among thc males. 0 f  
these, 34 pairs exhibited erclusively non-reciproca1 
grooming activity, 12 engaged in some reciprocal ses- 
sions and 5 pairs reciprocated grooming but not during 
the same session. During the second period, 44 male- 
male pairs urere noted; of these, 24 exhibited non- 
reciprocal behaviour, 18 engaged in reciprocal grooni- 
ing and 2 pairs alternated grooming at least once, but 
in different sessions. 

Fig. 3 shows the male-male allogrooming pairs that 
were formed in hoth data-gathering periods. Becausc 
subjects are ordered from top to bottom and from 
left to right in decreasing rank, the diagonal line high- 
lights the direction of grooming interactions, showing, 
to the right of the diagonal, social grooming by a 
dominant subject on a subordinate one and, on the 
left of the line, groon~ing interactions performed by 
subordinates on  more dominant subjects. 

Non-rec;procal groon~ing inferartionr. - Fig. 3 sh0u.s 
that non-reciproca1 grooming was exhibited mostly 
by low-ranking subjects who acted as the groomers 
of higher-ranking subjects. If we consider hands to 
the right and left of the diagonal, so as to comprisc 
al1 possible male pairs of groomers and groomees nn 
more than 3 rank position either side of the band, it 
may be noted that not only are most non-reciproca1 
interactions distributed to rhe left of the diagonal but 
that they occur most frequently outside the aforesaid 
band left of the diagonal. This distribution pattern 
was recorded in both observation periods but appeared 
most distinctly in the first period. 

Reciproca1 grooming interactions. - Unlike the pattern 
far non-reciproca1 grooming, bouts of male reciprocal 
grooming occurred mostlp hetween near-ranking sub- 
jects. This appears graphically in the form of an ob- 
viously symmetric distribution of dyads clustered a- 
round the main diagonal and within the aforemen- 
tioned lateral bands (Fig. 3). Fig. 3 also reveals the 
rare cases of high-ranking groomer - lowranking 
groomee interactions. Another relevant aspect to bc 
noted from Fig. 3 is that, during the first period of 
observation, dominant male Aa engaged in n o  social 
grooming with the other males of the group. This 
fact appears to be a major confirmation of our observa- 
tions made in a previous study and would seem to he 
connected with a characteristic sexual activity which 
induccd the alpha male into establishing a succession 
of consort relationships with adult and subadult fe- 
males during che mating season, each relation lasting 
far a few days. 

T o  conclude, reciprocal grooming bouts were ob- 
served to occur almost exclusively between near- 
ranking males, whereas non-reciproca1 grooming was 



243 

CROOMEE 

cxhibited mostlv by lo\\-cr-cirikirig rnnlcs acting ns 
gri>oniers o€ higher-raiiking imcmbcrs. Tliis u a s  (io- 
ticed in particular ùuriiig tlic tii-st <rl>scri.arion period. 

R~iiproiml i i~turarl ioii i . I h r i n g  rlic iiiating scnsoii. 
rlic four  highesrr:iiikirig iiiiilcs s l i<>ued pirticular care 
.iiid attetition in rlicir cxclusi\.e :l-ooniiiig nf ndult 
icinnles. Thcsc fcnialcs w r c  .ilsr> vcry rlinr<iugli in 
rxring for their i n h t  :inrl juvciiilc oiispriiig. tbc OH- 
y x i n g  frcquently returiiiri,q siniihr grimniiiig ;i t tctit i i~i 
to rhe niotlicr. Juvciiilc ict11:11cs u c r e  O ~ I C L I  seen t 0  

iiircract uitli juvcnilc 11i:ilcs .inil cspcci;iliy jiith tlicir 

brothers. It seems pnrticularlu interesting ro iiote that 
adult ~iiales never cng;iged in rcciprcical i n  noii-re- 
ciprocal grooni ing ~ i r h  citlier snhndult c,r juvcnile 
fcmnles in cirhcr pcriod o i  iiur study. : \nmher point  
is that, apart i rom duritig the inattng scnsijn, iiiales 
I ls  aiid Es Iind n c  grnoniing iiitcr;iciir~iis :it :il1 with 
any of tlicir potenrinl p:irrnci-S. 



Frc. 4. - Male-twfemale social grooming durinp the two ob- 
servation periods: 

= non-reciprocal intcractionr; 
= reciproca1 inter~ctions; m = ?ol-imnediste rcciprocal interaction. Thc number 

mdicatcs the minimum time lapse (minutes or days in 
which grooming was reciprocatcd. 

ber of social grooming pairs with females of the group 
in which grooming was exhibited exclusively by the 
latter. 

Reciproral inferacfionr. - Obviously, tbe comments 
reported above for male-to-female social grooming 
interactions still hold true. Furthermore, during the 
second period of observation, some reciproca1 groom- 
ing relationships disappeared, particularly those be- 
tween adult females and the highest ranking males. 

One item of considerable interest was the nearly 
total absence of social grooming between females and 
male Gs during the first period. As mentioned above, 
Gs was found dead in February. Outside the mating 
period, the formation of allogrooming dyads was seen 
to cut across different age and sex classes in a remark- 
ably different way, there being a more uniform distri- 
bution of reciprocal and non reciprocal interactions. 

Behauioirrs prior !O social grooming inferactions. 

until one touches the other may be an apparently 
freely chosen act or thr behavioural response to a 
request from the other partner, said request being 
expressed by peculiar behaviour patterns such as h i t -  
ations or, in the case of male-interactions, mounts. 
Analysis and evaluation of approaches, invitations and 
mounts supply important information for the under- 
standing of social grooming and its social function; 
the information becomes particularly important if re- 
lated to sex, age and status of subject. 

Approacher. 

Male-IO-male. - 161 male-to-male approaches were 
recorded in the first period and 118 in the second. 
128 out of 161 approaches in the first period showed 
that the subject approached was also the one to in- 
itiate grooming wbereas in only 33 interactions was 
he the groomee. Corresponding figures for the second 
period were 84 and 34, respectively. During the first 
cycle, the approach-and-groom sequence was exhibited 
much more by subordinate subjects than by dominant 
ones (95 vs 33). On the other hand, dominant sub- 
jects were the most active approach-and-be groomed 
subjects (25 vs 33). Likewise, during the second cycle, 
subordinates seemed to have the prerogative on ap- 
proach-and-groom sequences (65 subordinates vs 19 
dominant subjects) but the greater tendency of do- 
minant subiects to approach lower-rankine subiects 
and be gro&ned was i& confirmed (18 vs 6)). F;~.  6 
refers to male-male dyads. Approachers are listed in 
the left hand column. Arrows indicate wbetber the 
approacher was most frequently (>66% of approaches) 
the groomer or the groomee. The equal sign indicates 
pairs that did not exhibit such a net difference 0 6 6 % )  
in groomer: groomee roles. The figure shows that it 
was far more common €or a subject to approach and 
groom rather than be groomed in both periods. This 
was particularly true where lower-ranking subjects 
were the ones to approach. The tendency t o  approach 

Far grooming t. occur, the space between one sub- FIG. 5. - Fcmale-to-male social grooming in the two obscwa- 

ject and the other must become zero. In  other words, tion pcriods: 

if grooming partners are not already in physical con- @ = non-reciprocal internctions; 
tact. thev must make contact. The approaching of = rcciarocal intccactionr: 

I o n e  subject towards another may, thekfore, be con- (I = no,,-immediatc rcciprical intcraction. =hc numbcr sidered as the initial pattcrn for each social grooming indicates the minimum time Iapsc (minutes or days) in 
aequence. Diminishing tlie distance betneen subjects which grooming was nciprocnted. 
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Frc. 6. - Approaehes that pxeded social grooming between i d e o  in the two obscrvation periods. Arrow dircction indicater the reci- 
picnt af grooming (groomee) for at least 66 4o of approaches. Symhol = indicatcs carr in whieh this perccntage wss not reachcd. 

and groom seemed to he reversed only when the ap- 
proacher was a dominant subject or, more rarely, 
when the approacher was a juvenile subordinate of 
very low rank. 

Mak-o-fcnrale approricbes. - During the mating season 
observations, a total of 181 male-to-female approaches 
were noted. In 106 cases, the male also became the 
groomer whereas the female groomed in the remaining 
75 cases. This latter pattern occurred most frequently 
whenever a male juvenile was seen to approach his 
mother. During the second data-gathering cycle, 61 
out o€ 84 male-to-female approaches also resulted in 
male-to-female grooming whereas, in the remaining 
23 interactions the males were the groomees. During 
the first period the genera1 tendency to approach- 
and-groom was reversed in a high numher of dyads 
(21 out of 56) whereas the second period showed a 
return to the approachand-groom tendency, the ap- 
proach-and-be groomed sequencc being recorded for 
only five pairs of a total 27. 

Fenrale-lo-male approorbe~. - During the first period 
of observation, females approached males to interact 
with them €or a total of 157 times. Io almost al1 cases, 
i.e. 141, the female prnceeded to groom, the other 16 
interactions showed the male to be the groomer. 
During the second period, approaches by females drop- 
ped to 113; of these, 90 resulted in female groomer 
interactions and 23 f e d e  groomee interactions. In 
considering grooming pairs, females were seen to er- 
hibit a strong tendency to approach-and-groom. In 
only 7 out of 55 grooming pairs did the female re- 
ceive grooming once contact had been made. Like- 
wise, during the second cycle, in only 10 out of 36 
dyads was the male the groomer. 

< 
Inurtalionr lo groom. 

The approach-and-he groomed sequence occurred 
33 times during the first ohservation period. thereby 

outnumbering the approach-and-groom sequence. I t  
is interesting to note that in most, of these cases (211 
33), one subject would approach another and would 
then assume an inviting posture, soliciting an im- 
mediate response from the approachee. During the 
second period, in only 8 out of 34 cases did the males, 
before being groomed, exhibit invitation hehaviour. 
This variation may possibly have been due to the dif- 
ferent method used in collecting data. Invitation-to- 
groom behaviour was seen not to he limited to the 
interval between approach and grooming but was also 
seen to be exhibited to induce the grooming partner 
to approach and then groom the invita.  Fig. 7 indi- 
cates al1 dyads in which nne male invited nnother to 
groom him according to both possible sequences o€ 
approach-invite-be groomed or  invite-be approached- 
be groomed. The figure shows the dominant subject 
to be the one to usually exhibit invitation behaviour. 
During the first period, this pattern occurred 16 times 
out of 21; during the second period, 9 times out of 13. 

Male-to-frmale and/ema/e-/o-nrole inuitations. - During 
the mating season period of observation, heterosexual 
social grooming interactions were seen to he generally 
initiated by males (32 times out of 41), and in parti- 
cular, it appeared that high-ranking males were the 
ones to induce tbe females to groom them by exhibit- 
ing invitation behaviour. During the second cycle. no  
substantial differente in invitation-to-groom behiviour 
was noted between rhe twn sexes (15 invitations by 
males 2nd l9 by females). 

During our study, \ve often ohserved a male sub- 
ject exhibit mount hehaviour to another male partner 
and then, immediately thereafter, engage in social 
grooming with the same partner. 20 and 22 mounts 
\vere recorded during the first nnd second observation 
periods, respectively. Most mounts were performed 
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INVITEE INVITEE 

Fic. 7 .  - Male-to~~mnlc ~ i a i r s ,  iiwriicd in thc tu.o obscrvation perioiis, i n  u.liicli ar leasr mie eveiir of dlogrnoiiiing was precelled hy 
an invitatiwi. 

br  dominant males oli Io\vcr-ranking males, i.?., 13 
times in the first period aiid 20 times in the second. 

Fig. 8 reports the pairs in whicli mounts occurred. 
Arrou.s indicate u-hcther thc mounter then went on 
to groom or  to be groonied. An equal sign indicates 
the only dyad in \vhicli both cases aere  recorded. l t  
may be seen from the figure tliat, with only a fen. 
exceptions, of the two it \ras aluays the doniinant 
subject to be groomed after niount interaction, iii- 
dependently of whether he had been mountcd or, as 
was much more frequcnt, be had monnted. The only 
subjects to groom lon.er-ranking subjects after having 
mounted them werr, in both periods, subadult male 
Hs  who groonied juvenile male Jg4 (son of the doniin- 
ant female) and, outsidr tlic niating season and for 
5 times, alpha ninle A a  who grnnmed adult malc B:i, 
second in the Iiierarchy. 

During our obserntions, we had occasion to noticc 
the care and attention witli which the Japanese mon- 
keys studied perforni grooniing. The Moraru .fuita/u 
group of che Ilonic zon exhibited a niarked readiness 
t o  perform social grooming, engaging in this activity 
especially during the early afternoon and on sunny 
days. This is not particulariy surprising seeing tliat 
" preferential grooming hours," cnrrcsponding to the 
niiddle hours of the da?, seem to bc fairly conimon 
aniong priniates (viz. Afarui;? /im.atu 141, PrusbylN jol~tiil 
1181, Aluiuru rudloto 1311, -Fl~/oho/r.t /ar 1321, Afamru arr- . .  . 
ioid,,, 1331). 

hiost social zroomine bnuts bernn witli tlic etooni- - . , . . 
ing of tlie back, proceediiig to the nape of the neck, 
the head and thcn the flanks. Ori some occasions, 
particular grooming brhaviour, which n~as of coosider- 
able iniportance for its uiidoubtedly hygienic signifi- 
cance, was also erhibited. Onc of these beliaviour pat- 
terns consisted i n  delicatcl! raising the eyelids of tlie 

grooming partner and clcaning the eye socket area. 
hnother particular pattern was directed to the mouth 
area where a careful and through cleaning of the gums 
and teeth was performed. In general, partners appear- 
ed to be calni and relaxed during grooming interac- 
tions, the grooniee particularly so. On severa1 oc- 
casions we did note, bouxver, that subordinate males 
or  females would approach adult males very carefully, 
ensuring first that their prospettive partner was in the 
mood io be groomed. T o  bc certain, however, tbe 
Iower-ranking subject would brusli the dominant one's 
fur very delicatcly with a forepaw and, if the more 
doininant male appeared to accept the initiative, the 
Iower-ranking subject d then slowly and cau- 
tiously begin clenning thc fur. 

In the grnup of moiikcys \ve studied, choice of social 
groorning partner was found not to bc random, unlike 
the observations oli Marara  radiatu by Simnnds 191. 
Grooming partner selectirin was found to be influcnced 
by various factors, sudi as agc, sex and parental rela- 
tions, as already seeli atnong Japanesc macaques by 
Furuya (41 and Kurland (161. Sadc (251. Kaufinan 1341, 
Rosenblum 1351 and otliers Iiave found that consan- 
guineous subjects, and feimlcs in particular, spend 
long periods in physical cont,tct, exhibiting consider- 
able social grooming activir!. Tiiis pattrrn \vas borne 
out in our study by thc obscrvntion of frequent social 
grooniiiig sessions bcrween niothers and thcir sons and 
between these sons and their older sistrrs. Outside 
the niating season, thesc interactions diniiriislied notice- 
ably. In our opinion, thc drop observed was attri- 
butable to tlie progressive detachment o€  young males 
from their inothers, to tlic motliers' particular physio- 
logica1 state as they approached parturition and, above 
all, ti> tbc birth nf oflspring of adult feinales 2a and 
5a. Arrivai of the neu.ly born is alu.ays an important 
everit in a group uf monkeys aiid thc females are in- 
tensely engaged in the relationships to be established 
u-itli their offspring. As a rcsult, the juvenile males 
tend to inore avay from their niothers witli increasing 



ircqueiicy and spend niucli o f  their rime pla!.ing ivith 
iitiier ni~inkevs o €  tlieir same age, intcrspersing games 
with bouts of social grooming. Kotuithstanding the 
fnct that the ties hetn-een muther :ind juvenile male 
u a k e n ,  the niother al\i.nys tsies to maintain visual 
coiitact u-ith the son as far :is possihle and tn inter- 
x n e  readil? in case of iiccessity. During our (ibserva- 
tioiis, \re frequently san  one jurenile male be attacked 
by other mcmbers of the group and solicit his mo- 
thcr's interrention h! emittiiig Iiigh-pirched vocnliza- 
tiiins. Tlie mother \i.nuld rush tu rhe scene immedi- 
,~tely, rake his defensc and, after a brief Iiug, ivnuld 
b q i n  to  grriim Iiim. On  tlie strength of thcse ob- 
srrvations, \ve Iiad thc impressioh that xrooming diniin- 
ished a state of genera1 tcnsiiin and cscitcmeiit in the 
male juvcnilc. 

During the matiiig seasrin, adult tiialcs 2nd fendes  
of il.lata<-a / / ,m ia  form consort pairs tliat stabilise for 
:i f e x  days. During tliis timc consorts appear to sup- 
port each other in cases of agoiiistic interactions uith 
other niembers of tlie group 1361. Uuring the same 
tinie, cnpulati~in occiirs repeatedly but, for cjnculation 
to occur, the male iiiust cnvcr the female repeatcdly 
;itid, bet\reen m e  c~ipulatioii boiit a d  the ~icst. vari- 
ous minutes may pass, cadi hout heing limited to just 
a few pelvic thrusts. Betuccn cine ciqiularion hout 
2nd the next, consorr pairs were frequriirly observed 
t n  cngage in reciproca1 groi>ining sessinns. This fact 
induces us to cnnsider this pattcni of social groominx 
as a ritualiscd strntcgy to niaineiin and prolong c , ~ i -  
tact with tlie sexual partner. We thereforc agrce u.ith 
tioosen [371, \vho dctnonstrated a direct c<irrelarion 
between proximity and social grormiing in A~Bc-ara arc- 
l0;r(L5. The noticeable, secnnd-periud drop in intense 
social grooming activity bet\vcen bigli-ranking males 
and adult females ohserved during tlie mating season 
shows the c h e  crirrelation bet\vccn socinl groomiiig 
and consort behaviour, thereby reinfnrceing the idea 
that consort grooming may bc considcred as a strategy 
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to prolong proximity. In <>ur opiiiion, tlie iiiating 
seastin all»grnorning has the primary function o€  pre- 
renting the accumulation of tension that may derive 
from prolonged consort cniitact. hlichael 2nd tlerbert 
[38], Kaufman [34], Chalmers [39], Bernstein [40], Rhine 
1411, Lindburg [l41 and Drickamer 142) have also reveal- 
ed the existence rif a charncteristic increase in hetero- 
sexual grooming during iricnstrual cycle fertility pe- 
riods. Carpenter 1271, on the other hand, suggested 
that the female might recur to grooming to deviate 
inale aggression and elude his attacks. From a quanti- 
tative analysis of the social grooming interactions be- 
tn.rcn males, there was  seen to be 1 high number o€ 
social grooming interactions durina the mating season 
2nd that, during the follo\i-ing period, social grooming 
diminished cnnsiderably. .\ similar pattern was also 
noticed €or the frequency ot' agnnistic interactions and 
this \vould tend t u  support those that suggest the 
existence of a correlation between :~ggressive behnviour 
and social grooming activity 122, 43-45], and contra- 
dict those that contend that ihe evidence in favour of 
such a hypotliesis is inadequate 114, 23, 34, 41, 46-49]. 

O n  the other hand, grnoniing among females in 
many spccies of priinates is gencrally quantitativeiy 
greater than among males (31, though the same ten- 
dency does not appear to apply to aggressive behav- 
inur. Goosen 1501 notes that a positive correlation 
could exisr between social grooming and :igonistic be- 
haviour, by which grooming would increase ~vi th  the 
increasing of aggressive nttacks. .\ negative correla- 
tion is :ilso fcasiblc, hecause. as grooming interactions 
incrcase, aggressive interaction frequency ~vould  ap- 
pear to drop. Consequently. Goosen seems to bc right 
in stating tliat tlie search €or a relationship between 
the two activities is rather difficult, because, so far, 
no oiic has been able to state Iiow much agonistic 
behaviour a suhject could cxhibit: likewise, it is even 
more difficult for us to determine Iiow much grooming 
is necessary to inliibit the onset of aggressive behav- 

MOUNTEE 

l .  8 - \f,de-to-niole ~iairs, foinicci  in thc two <ii>scrvation periods, in ahirh a t  Icnst oiic evcnt of s o &  gronming was preceded 
hy a nioiitit iiiicractioii. Arrow dircction indicnter groumer for at least 66 o/, of mouiirs. Ssiiibol = indicatcs cascs iii which rhis per- 

ccntsge wai not rcached. 



our. We do not cscludc that social grooming ma? 
influente the frequency of aggressive interactions but 
\ve d o  sustain that this influencc canniit occur as a 
direct and immediate effect but rather as a secondar- 
consequence. Much of our data also appears to be 
in contrast n-ith the idea that grooniing is inhibitory 
of aggressive attacks. Near-ranking subjects engagc 
in reciprocal grooming but, according to the hypo- 
thesis mentioned, it would seem logical to expect both 
partners of a reciprocal grooming bout to exhibit a 
marked tendcncy to exhibit aggressive patterns. Yet 
this supposition seems rnther implausible becausc, 
vere  this the casc, each subject, and the lon-er-ranking 
one in particular, u ~ ~ u l d  do everything possible to 
avoid thc grooming partner. Our observations, on the 
other hand, d o  not bear out this casc because uv noted 
that it xas  usually thc subordinate rnnnke! which ap- 
proaclied the higher-ranking one to groom hini. When 
a dominating subject approached a louer-ranking <>ne. 
in order to be groomed, more often than not, it would 
communicnte its peaceful intentions by eshibiting invi- 
tation behaviour. This is, however, hardly surprising 
if we consider that primate partners appears to be 
relaxed during grooming houts 12, 181. For a more 
satisfactory explanation of social grooming, an alter- 
native hypothesis to that of correlating grooming ac- 
tivity and aggressive behaviour miglit be that of hypo- 
thesizing the existence o€  an interdependent relation- 
ship between social allogrnoming pattern and tension 
levels. Mason 1511 suggcsts that social grooming may 
act as a arousal reducer. In our opinion, social groom- 
ing not only reduces nii overall state of excitement, it 
also acts as a stabilising effect on Iow leve1 tension. 
Consequently, an approach bet~veen males of similar 
social status rnay be vien-ed as ari approach between 
lon- tension subjects, and reciprocal grooming may be 
seen as the activity which prevents tension from in- 
creasine. therebr rnabline vartners to maintain oro- -,. - .  
longed contact. Analysis of non-reciproca1 interactions 
reinforces the hypothesis of a correlation between social 
grooming and tcnsion levels and contrasts with the 
idea of a presumcd correlation betueen grooming and 
aggressive behaviour. The idea that a male juvenile 
could approach an adult witlinut thc latter's having 
expressed an esplicit request to tlie former by means 

of invitatinn hch;iviour o r  mnunting, and risk the pos- 
sibility of beiiig attackcd \i-ould not seem very logical. 
Our studics sho\i. that Ir>rcr-ranking subiects tend !o 
approach high-ranking rnales just in-moments of great 
relaxation. if necessari. takinc care to ascertain that 

L ,  

the higher-ranking males are receptive to being grooin- 
ed as described above. 

Grooming alsn appearcd to have a siiothing effect, 
as was borne out h) our above-mentioned observa- 
tions of a subject which had just been inrolved in a 
agonistic bnut, and \vas thercforc in a state of evident 
escitemenr. bcinc eroomed and soothed. hlother-son . , ~, 
grooming intcractions are examples of such a soothing 
function of gronming that the iiiother perfornis on ber 
son and viceversa. Clearly, these cases d o  not conc- 
tradict our hypotlicsis bicausc. thanks tii the partic- 
ular nature of rlieir rclationships, the subjects in ques- 
tion do noi risk beiiig attackcd wlien thcy approach. 
As for prolongcd prrixiiiiity, it must provide some 
advantages, otherwisc, what explanation could there 
be far smie  individuals thal are prepared to risk being 
attacked or obliged t<> subniit to conditioning by 
responding to invitations and interactions. Trivers [52] 
suggests that a possible cmsequcncc of grooming ma? 
be that of coalition f«riiiaiion. I'oirier 1181 underlines 
how he never onci  observrd acts of aggression on 
Nikiri I~,,II>' subjects that were involved in social 
grooming. Likewise, thc attacks occurred very rarely 
in our group of Japanese macaqucs. 

Lastly, the prolongcd grooming of, or  proximity 
ujith, a doniinant subject may bc occasion f o r a  juvenile 
to acquire higher rank in tlie dominante hierarch?. 
This was obscrved with malc Jg4 in the grouli u.e 
studied. In fact, duriiig tlie second period of observa- 
tion Jg4, who achieved a fair promotion in rank, was 
seen to interact in reciprocal and non-reciproca1 groom- 
ing sessions with dominant males. 

T o  conclude, the tension-reducinr and tension-stabil- .. 
ising function hypothesised for social grooming would 
seem to underlie an ovcrnll reduction in crouD tension. ~ ~ L, . 
as stated by Terry [26]. By prnlonging subject pros- 
imity [50], social grooming would therefore seem to 
facilitate group cohesioli 1281 and foster conditions 
that seem to diminish tiie chances of agonistic bouts 
occurring. 
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Primate socialization variables 

This paper attempts to isolate some early variables 
affecting primate behavioral development in the hope 
of eventually constructing an evolutionary framework. 
Until recently, potential contributions of biologically 
oriented explanations of social development and social 
behavior were largely ignored or  misunderstood. How- 
ever, as Simmel [ l ]  has noted, as an interest in the 
biological aspects of socialization has increased and its 
importance been recognized, there has been an acceler- 
ation of interdisciplinary research and communication. 
Field investigators have spent considerably more time 
viewing the end results of the sncialization process 
rather tban concentrating on the process itself. Some 
investigators have attempted to systematize the rapidly 
accumulating data hy relating ecology to social be- 
havior and social organization. Iiou-ever. to under- 
stand the variables contributing to the diversity of 
nonhuman primate societies and social hehavior, a 
wider framework is needed. Since most primatcs live 
in stable, complex, bisexual, year-around social groups, 
one fruitful avenue of research would attempt to dis- 
cern how the socialization process affects behavior, 2nd 
through this behavior, the social order. Because of 
problems inherent in the field situation, studies in the 
laboratory, whereby constant conditims c m  be main- 
tained and elaborate testing procedures can occur, are 
requisite. The total a e b  of social learning, sensori- 
rnotor coordination, and the reflex system can only be 
tentatively described in the field. 'Therefore, if the 
complex factors determining the behavior of mature 
animals living in social groups are to be evaluated, 
detailed experimental analysis is necessary. Laboratory 
and field studies must supplement one another and, 
wherever possible, hypotheses about social learning 
generated from field observations of socialization must 
be tested under controlled laboratory conditions. 

More specifically, this paper attempts tii provide a 
dcfinition of tlie socialization process; reviews those 
biological factors influencing socialization; discusses 
the relationship between the learning and socialization 
processes, the interaction hetween socialization and the 
social structure, the affect of kinship ties on social- 
ization, the infant-adult male interactive relationship, 
the role of play in the socialization process, the mo- 
ther-infant dyad, and the weaning process. 

It is often harder to define socialization than it is 
to isolate consequences. A key problem with non- 
human primate studies, especially field studies, is the 
lack of longitudinal hehavioral data. For example, 
most field studies last from twelve to twnty-four 
months, hardly enough time to comprehend socializa- 
tion and learning processes. Therefore, much of the 
theoretical framework was originally drawn from stud- 
ies of bumuns [2-61 dogs [7-91 and r0t.r [lo]. This is a 
highly diverse group; however, that there are similari- 
ties in the mammalian socialization process is apparent 
[li]. One result of the lack of data from primate be- 
havior led to borrowing concepts from other works; 
early socialization studies were strongly influenced by 
the critica1 periods hypothesis. However. this scheme 
cannot be complrtely superimposed upon the non- 
human pcimates. I'rimates live in Iiighly complex, bis- 
exual, year-round social groups, and through an anim- 
al's learned social relationships with group members, 
individuals learn how to interact and behave within 
their social group. Socialization refers to the sum total 
of an animal's past social experiences which, in turn, 
may be expected to shape future social behavior. 
" Socialization is that process linking an ongoing socie- 
ty to a new individua]. Through socialization, a group 
passes its social traditions and life-ways to succeeding 
generations " [12]. The socialization process ensures 
that adaptive hehavior will not have to be discovered 
anew each generation 1131. This definition has its cri- 
tics 1141. The definition suggests a unitary socializa- 
tion process when, in fact, the development of social 
behavior is multidimensional, cnnsisting rif :i large 
number of processes that nre temporally separated bv 
continuously changing sets of determining variables. 

The socialization process simultaneously refers In 
the external stimuli received by an organism, tlie indi- 
vidua] nature of the process, and to the end product 
o r  consequences [12, 13, 15-18], Each individua1 is 
the outcome, the result, of a given socialization process 
and we must look at the variables intluencing this out- 
put both vertically (through time) and horizontally (in 
terms of social interactions). The results, or  cnnse- 
quences, of socialization not nnly depend upon the 
original genetic materia1 of the individual [19, 201 2nd 
the degree to which many other factors permit real- 



i~at ion of that potential; they arc also inHuenccd by 
the behavior of the adults and peers with whom thc 
individual is or has been in regular contact 121-261. 
Socialization variables have a differential effect depend- 
ing on the time and leve1 of the socialization process 
1171. We must investigatc ho\v an animal adapts to 
different developmcntal situations. A nonhuman pri- 
mate must learn to adapt to three conditions: (1) it 
must learn to become a member of its species, (2) it 
must learn to become a member of a particular social 
group and WC must remember that social groups ex- 
hibit great variability, even intraspecifically, and (3) it 
must adapt tu its environment (271. These adaptations 
can be accomplished in many ways and we should be 
Ii~oking into more specific adaptive pressures at dif- 
ferent points in an animal's lifc. At any one point in 
time animals may be unable t o  meet al1 these pres- 
sures. 

Among other features, the nonhuman primate social- 
ization process is influenced hy the facts that these are 
social living animals, that they have a prolonged period 
of immaturity, and that the mother nurses the young. 
These traits are cbsracteristic of mammals generally. 
Bekoff [I l ]  emphasizes the idea that many, if not ali, 
aspects of primatc social behavior and organization are 
not unique, but also occur in nonprimate species. There 
is a need for detailed, naturalistic, descriptive informa- 
tion at al1 mammalian levels. Such comparative studies 
are essential for generating valid concepts and explana- 
tions of socialization processes. 

The fact that most primatrs are social animals resid- 
ing in highly complex, bisexual, yeararound social 
groups of varying size and composition is crucial. 
The social group has long been the primate niche, 
indeed, the social group has long been tlie mammalian 
niche. Group characteristics vary interspecifically. how- 
ever, most primates spend part of their life in close 
association with conspecifics. Within the social group 
an animal learns to express its biology and adapt to 
its surroundings. Differences among primate societies 
depend upon the species' biology and, to a great ex- 
tent, upon the circumstances in which animals live and 
learn. The composition of the social group, the par- 
ticular balance of interanimal relationships, constitutes 
tlie social environment within which youngsters learn 
and mature. Becausc of the highly social nature of 
nonhuman primates we niust view groups, as well as 
individuals, as the adaptive units of the species [12]. 
Social living places a premium upon learning. Al- 
though many animals have social behaviors, many be- 
haviors are largely dependent upon fixed and innate 
cues. Ori the other hand, primates respond not only 
t« fised cues but to learned behaviors. Since there is 
considerahle individua1 and behavioral variahilitv uithin 
the social environment, primates must be flexible and 
discriminating in their social responses 128). One highly 
important and adaptive trait common to nonhuman 
priniates is the degree of behavioral Hexibility and 
adaptabiliry 129-311. Since most primates live a rather 
complex social life, they must learn tu adjust to one 
another. Comparcd to most of the animal world, 
primatc societies may have the greatcst differentiation 

of learned social r<>lcs. Social living is rcquisite for 
tlie youngcr primate io pcrforin effectively as an adult. 
Animals with restricted social experiences, those raise'd 
in isolatiun or in unnatural conditions, exhibit some 
degree of social nialadjustmcnt, most especially in 
mothering, sexual, grooming, arid aggressive behaviors 
132-351. Lahoratory studies suggest that the full de- 
velipnent of an aninid's hinlogical potentialities re- 
quires stimulus and direction from social forces such 
as are usually supplied from thc social group [35-381. 
W h i  troop, or  social life is important, it must be 
cautioned that not al1 primates have the " same degree " 
of social life (i.e., orang-utans 139) and Nilgiri langurs 
112,401. Why then do some nonhuman primates sul1 
live in a social group if thr animals d o  not take ad- 
vantage of the opportunities of group Me in the form 
of protection, grooming, and play? Washburn and 
Iiamburg 1411 suggest that a primary reason for group 
existence is learning, the group being the centet of 
knnwledge and experience far exceeding that of its 
individual constituents. Within the group experience 
is pooled and generations linked-troop traditions are 
mire advantageous then individual &ing in many 
situations 112. 16. 28. 421. Tradition oools individual . .  , . 
experiences and is superior to indivGua1 learning if 
the new behavior is difficult to acquire individually in 
direct interaction \vith thc environment [12]. Troop 
tradition is based upon a long life expectancy (a pri- 
mate biologica1 trait) and a leading role for older 
animals (in fact, primate societies may be loosely view- 
ed as gerontocracies). Within the social context the 
anima1 is socialized, learns what foods to eat, who are 
existing predators, and the correct mode of behavioral 
interactimi. Primates learn their mode of survival by 
living in a troop where they bcnefit from the shared 
knou,ledge and experience of tbc species [15, 431. The 
primary reinforcement for ali normal primate learning 
is the social context, the group in which the infant is 
born and nurtured. Even independent sensorimotor 
activities like observing, manipulating, and exploring 
receive some facilitation. or  inhibition. from the eroun - .  
setting (44, 431. Contrasting social structures impose 
differences in learning pntterns leading to individual- 
ized behavior formation. This implies that group 
modification will alter the socialization process yield- 
ing individuals with different behaviots 112, 26, 43, 46, 
471. Flexibility and adaptability, learning to coexist 
within the social context and learning one's role in 
thc social order, is at ari optimum for primates. Pri- 
mates inherit an easc of learning. Primates learn to 
be social, and under normal circumstances individual 
learning almost always occurs (411. The development 
of social transactions between members of primate 
groups is dependent upon the de\dopment of cogni- 
tive abilities in early infancy. Cognitive skills, rather 
than s t r ic t l~  physical attributes and motor abilities, are 
of grcat importante in the integration of infants into 
primate societies 119, 20). L'resumably, in niost higber 
mammalian social systenis, and, particularly in primate 
social systems, individual behaviors are controlled by 
a cuntinuous process of social learning arising from 
group interactional patterns. Learning to act accord- 
ing to social modes is extrcmely important, for animals 
whme bchavioral traits d o  not confnrm sufficiently to 
grrup norms arc Icss likely to reproducc and may be 
ejected. Social selection of this typc apparently has a 





gical sudics of niaturation, and thcir major advantage 
lies in thc realm of comparative neuroanatomy. Fur- 
thermore, there is a wealth of data on the myelinizatioii 
process fnr many animals. Although the data is not \i.ell 
understmd, especiallv concerning the relationship to 
the onset of behavioral patterns, brain myelinization 
has a role in developmental ratcs (651. The rolc of 
myelinization in specics with short and prolonged pe- 
riods of immaturity is speculative. Development o i  
social behavior is inextricably tied to C N S maturatioii 
involving the ontogcny of sensory and motor pat- 
terns 111, 66-691. Although the interactim of al1 thc 
variabies is no1 clcarlv understood, l'arker's [691 ap- 
plication of Piaget's \\.orli suggests that such rcsearch 
\vould furtlicr clarify thc interacting principles. Be- 
cause u.e can undcrstand tlic organization of behavior 
better by studying ho\\  it changes ovcr tiiuc, Piaget's 
emphasis oli dcvclr>pmrntal sequenccs is significant. 
l'iaget's approach caii he valuable towards establishing 
an evoluticinary perspcctivc fnr thc socialization pro- 
cess. for his methodolngy shows how natura1 selection 
has evolved differcnt behavioral programs in different 
lineagrs. i\ltlinugh I'iaget's model deals with the or- 
ganization of human intelligent behavior, Parker [69] 
proposes its utilitarian value as a framework fnr an- 
alyzins the organization of behavior generally. Piaget's 
emphasis is nn the continuity of motor and menta1 
operations making the model suitable fnr comparing 
the intelligence of human and nonhuman primates; 
hoirever, the model has iimited value as cross-specific 
intelligence test. 

Endorrinr Data. lncreasingly, endocrinology is play- 
ing a major role in helping interprct and define bc- 
havioral ontogeny. The work of Goy and nthers has 
showi  clearll- the impact of hormonal bases upon 
bchavioral expression. hlucli of the endocrine data is 
currently applied to thc devclopment of sexual hc- 
haviors 170, 711. As Wallen et al. 1701 note, littlc at- 
tention has bccn paid to thc intcraction beni-een social 
expcricnce and the prenatai endocrinc en\ironment, 
althrmgh both have a profnund influente r n  behavi- 
oral development. Attempting to fili this void, Wallen 
et d. (701 Iiave examined how an individuai's responsc 
u:ithin a social environment is determined by its hor- 
nional history by testing the effects of prenatal androgen 
administration or  testicular activity on the subsequent 
displa; of prepubescent sexual behavior. Goy and 
Goldfoot 1721 state that the basic pspchosesual orienta- 
tion is nnt determined h!- social experience as much as 
it is related to prenatal exposure to specific hormones. 

Vom Saal and Bronson 1731 have recently denions- 
tratcd that rndents, uhich produce litters containing 
many pups, sho\r considerable variability among adult 
females in terms of reproductive characteristics, and 
that part of that variability can hc traced to the former 
intrauterine proximit? nf femalc to male fetuses during 
prcnatal development. 1:cmale fetuses that derelop be- 
tween malc fetuses have signiiicantly higher concen- 
trations of the male sex steroid testosterone in thcir 
blood and amniotic fluid than dn females that develop 
betueen nther female fetuses. Individua1 variation in 
sexual characteristics of adult female niicc ma? bc 
traceable to differential exposure to testosterone during 
prenatal dcv~lopnietit becausc of intrauterine proximit! 
to malc fetuses. Whether this phenomenon has any 

hcaring for nonliumaii ~priiiiates is qucstionablc. I~in\v- 
evrr, anxing thc nrmhiinian species \iith short birth- 
spacing, i.?. thc prosimianr and some New Wprld 
monkeys, this plieiiomcnon ma? bc operative. 

Endncrine and maturation data add the needed di- 
niension to help intcrpret heliaviors n<irmally witnessed 
h!. thc naturalisric obsrrver. Results curtently appenr- 
ing froni eiidocriric and nrurtilogical studies strongly 
support thc assumption that socialization can only be 
undcrstnnd \\-hen ficld and laboratory ~vorkers cooper- 
ate. The naturalistic obsrrver is at a grave disadvan- 
?gc, heing ablc only to obscrvc outward manifesta- 
tions (e.g.. bchavior) o f  inncr processcs. 

C % i . a r ~ a / o , ~ i ~ ~ /  Ccrt:iin kcg a rea  of social de- 
vclopnient arc complercd early in lifc. Over 85 10 of 
thc cnmmuriicati\~e bchaviors uitncssed among adult 
rhesus are found iti twcnty montti-nld juveniles 1271. 
Srmic of tlic fcu  bchaviors not sho\i-ii by tlie juveniles 
were attributcii to physical immaturity. Sade [741 sug- 
gcsteil tliat the rlicsus behavioral repertoire is virtually 
complete by tu-elve months. Young juveniles learn 
their, roles and status xvithin the group by an early 
agc; thc proccss normally termed " socialization " thus 
appears virtually complcted hy the end of the juvenile 
period. hdult socializaiirm (which has been termed 
modification) is characterizcd not so much by develop- 
ing neu  behavioral patlcrm and relationships, as by 
modifying and specifying existing patterns 1271. 

Laboratriry studies on nonhuman primates [38, 52, 
75-79], canids 19, 80, 811, and the work by Schneirla 
and Rosenblatt [82], among others, suggest that the 
growth cycle can be conreniently divided into specific 
periods. Harlom and Harlo\v (831, for example, divide 
the primate grouth cycle into fnur periods, during 
each of \vhicli difkrent developmental processes are 
operative. Recause socializatiiin is a continuous pro- 
cess occurring at al1 dcvelopmental stages, why is it 
valid to specify agr as a variable? It is becoming clear 
that thc specific n r  avcrage ape of an individua1 niay 
be a significant antccedcnt variable in the socialization 
process in thc following ways: (1) there may be a 
simple causa1 relationship between agr and some de- 
pendent variable and (2) thcre mai he a more compìex 
effcct of agc, ni>t to bc rxprcssed in simple quanti- 
tative terms. The socialization process niay have quali- 
tatively differriit kinds of effects at various periods in 
the life cyclc. Whilr tlarlnw's suggestion that the pri- 
mate grnn-th cycle can he divided into four stages is 
niost useful, socialization is a life-long process. Loy's 
[27] suggestion that thc primatc socialization process 
is actually cnmposcd i>f t u o  intcracting processes-thc 
dcvelopmental stage of socialization and thc social 
modifiability stage- calls for some revision of Ilarlow's 
schemc. X'hile u.e must be wary of establishing con- 
crete stages in tlic sncialization process, it is clear that 
at diffcrent agcs qualitati\-ely and quantitatively dif- 
fercnt things are happening. I'erliaps dependent upnn 
such variablcs as species, hahitat and pliylogenetic po- 
sitiod, the stages of primatc socialization are sliding 
stages and not strictly cross-specificali? comparable 
(171. Such an iiiterpretation is indicared by I'arker's 
[69, 841 data mi stuniptail niacaques. 

It is becoming incumhant upon researchers of pri- 
mate si,cialization to dctinc thr adaptational process 
operative at different life stagcs, i.e. u-ith studies of 



specific events like ivenning 145, 851 tliey vnry aiid 
play different roles. .\t diffcrcnt tiriics in the life cycle 
qualitatively and quantitatively diffcrent things occur, 
2nd unless we isolate behaviors at an early age, we 
may be unable to understand later social development 
(see, far example, 1861). By the sanie token, because 
a behavior is important during one life stage, does 
not necessarily imply that it \\-il1 be important during 
another life stage. 

Gender. Gendcr is a niost important variable inHu- 
encing socialization. There is a relationship betu-een 
the socialization and learning processes of infant males 
and females and their subsequent zdult roles (12, 13, 
15-17, 31, 87-89]. Gender is rather immediately de- 
termined by conspecihcs at hirth by direct nbserva- 
tion. hfany observers repnrt that group inembers may 
pay close attenti00 to the newborn's genitals by peer- 
ing at, touching, sniffing, or inouthing them. This 
seems to be the hrst basic step towards classifying thi: 
gender of the new group nieniber. The manner in 
which an individua1 learns its rnle, including the male 
and female roles, may be heavily influenced by the 
immediate environment, as \veli as by its original 
genetic component 1231. Arncild [90] discusses the in- 
Ruence of sexual differences in the hrain upon behavior. 
Goy ([91], far example) and his associates (see also 1921) 
have studied hormonal inHuences on the development 
of sexual differences in rhesus; an up date of this 
work is found in Testa and Mack, [71] and Wallen 
e t  al. [ 701). 

The high hormonal levcls circulating in the blood 
of newborns suggest that during fetal or  neonata1 life, 
hormones act in an inductive way on the undifferen- 
tiated brain to nrganize certain circuits into niale and 
female patterns. Early hormonal influences may affect 
the ease of learning and expression of behavior later 
in life, even though the hormonel leve1 is low during 
the period of infancy 2nd early adolescence. Gender 
diflerences in behavior are also tied to the dynamics 
of group social interaction, i&, by learning role pat- 
terns. Social roles are not strictly inherited in animal 
societies [93]; laboratory studies indicate that primates 
without social experiences lack inarked sexual behav- 
ioral differences [94]. Studies of the mother-infant in- 
reractional dyad in pigtail 1951 2nd rhesus macaques 1961 
clearly show that there are sexual differences in the 
development of materna1 independcncc. The effects iif 
such early behavioral trends are apparent l a t a  in life 
[12, 131. 

Differential treatment occurs soon aftcr birth due, 
perhaps, t o  the mnther's reactions to dissimilar be- 
havior in male and female young. Developmental 
studies of laboratory-reared rhesus [96, 971 and of the 
provisioned Cayo Santiago colony [98] show that mo- 
thers threaten and punish niale infants at an earlier 
age, and more frequently, than female infants. Another 
early behavioral differente between tiialcs and females 
was described by Jensen et nl .  L77, 78) on pigtail ma- 
caques. They fnund that in a deprived Iaboratory en- 
vironment, wliere an ndult male was missing, the be- 
havior of the male infant was more adversely affected 
than was tlie female's behavior. Male 2nd female dif- 
ferences are seen in such social activities as play 112, 
13, 15-17, 21, 43, 44, 50, 89, 99-1031, aggressiveness 
187, 1041, developmcnt of iri&pendcnce ironi the iiio- 

ther 125, 47, 85, 95, 96, 98. 1051, tool manipulation [28] 
2nd deiiionstrativencss of role playing [ I l ] ,  aniong 
others. h major feature diifcrciitiating male and fe- 
male primates is the expression nf aggression, both by 
tliem, and directed at them. Llales are more aggres- 
sive than females and mothers of male infants are miire 
punishing than niothers nf female infants. A rhesus 
inother, far exainple, threatens and punishes her male 
infant at an earlier age and at more frequent intervals 
than her female infant whom she restrains, protects, 
;md retrieves 196, 971. Developmental studies of labora- 
tory-reared rhesus infants elucidate some interesting 
points regarding male aggression; for csample, even 
isolate-reared laboratory " niotherless mothers " are 
more bruta1 towards male than female infants. Since 
cxposure to excessive punishment Iias hccn correlated 
with later hostile beliavior [106, 1071, the infant tiiale's 
prcdisposition touards rougher play niid rougher in- 
fant-directed activity appears to be subtly supported 
by its mother's behavior and through his observations 
of other mothers with their itifnnts 1981. Infant male 
macaques on Cayo Santiago Liegan receiving aggres- 
sion from their mothers in the second month, with a 
peak in months riine to eleven [98]. Male infants re- 
ceived significantly more aggressive behavior than fe- 
male infants. 

The amount and frequency of affiliative 2nd 
supportive niother-infant interaction is undoubtedly 
related to the amount of aggression. Studies of 
feral baboons [25, 1081 shuw that there are consistetit 
differences in the development of the mother-infant 
relationship and peer interactions as early as t u o  
inonths. Female infants are more consistently ilivolved 
in close associative hehaviors such as grooming, and 
are usually in closer proximity to other animals than 
are males. Males begin the process of peripheraliza- 
tion earlier [108] as the mother's earlier rejection of 
the male infant forces it into earlier cnntact with other 
male infants, usually in the fnrm of peer play group 
inreractions. hlales are often found in age-graded play 
groups uhich range farther from the mothrrs as they 
mature. Young females, however, usually remain witli 
the adults. Sociographic analyses show that male juven- 
iles interact in larger groups than females, who mostly 
nssociate with only one partner. I'reliniinary data based 
on the same mcthods reveal a similar pattcrn in human 
children 142, 109, IIO]. While ynung feniales mnintain 
close ties xith adult females, niales also remain in 
proximity to one anothcr. It may be importatit for 
iniales (cspecially those destincd to a subordinate pii- 

sition) to have a stable relationship u.ith nne aiiother, 
especiallv older, more dominant males than u-ith fc- 
males who can be rather casily aroided. Juvenilc ic- 
inales seem to develop their social rclationships during 
long grooming sessions with other fcmalcs aiid ivhilc 
holding or  exchanging infants. I'eer group play seems 
more important far males than females [471. 'Thcse 
gender differences vary among species. :imong bon- 
Inet macaques neither tnales nnr fcmalcs shomed a 
strong and significant preference f<,r the niother until 
after twelve weeks. Females Iiiiuever slii>wed ;in c m  
lier preference fnr the mother than did iiinles through- 
out the entire first "ear. I'igtail rnacnques, < in  che other 
Iiand, sho\ved signihcantly less prrference for their 
mother than did bonnet inacaqucs, 2nd pigrail inales 
after twcnty-four n.ccks shnwcd nn preference irir 





SOCIAI.IZATION AEID THE SOCIAI. STRUCTliRF. 

Because nonhunian primates are group living social 
animals,'the socialization process must be vieu.ed and 
understood within the social structure. U the develop- 
ment of nonhuman primate behaviors involves the in- 
teraction of a genetically determined base with a set 
of environmental conditions, then we must remember 
that the environmental context of most primate in- 
fants is largely social. Group structure (and probably 
kin-structure) rcflects and influences individual behav- 
ior [31, 40, 461; not only the form of group organ- 
ization, but group life itself, is dependent upon the 
early environment of individual animals. 

The reciproca1 relationship between socialization and 
the social structure is not necessarily one of discrete 
interactions, but may take the form of cycles or other 
sequences prolonged over substantial time periods. 
Primate social groups differ according to many vari- 
ables, but with few exceptions animals learn to use 
their biology effectively and adapt to their habitat 
while living within the group [41]. Differences in 
primate societies are due not only to biology, bui to 
the circumstances in which an individual lives and 
learns. The character of a social group is related to 
the strength of interanimal affinities and to the degree 
to which relationships are tolerated by other group 
members. Kummer [l311 suggests that differences in 
primate groups may be rooted in age-sex class affini- 
ties. The species-specific group structure determines 
with whicb animals an infant will interact. 

Rosenblum and Alpert 147) discuss the relationship 
between the socialization process and social structure 
among bonnet and pigtail macaques. Bonnet mothers 
are more passive and pigtail mothers are more coercive 
in regulating their infants' behaviors. Bonnet macaque 
infants, therefore, exhibit more initiative than pigtail 
infants in promoting and maintaining proximity and 
contact. This is especially true early in life. " This 
different demand on infants of the two species cor- 
relates with the differences between bonnet and pigtail 
social sttuctures within which tlie infants must assume 
their developing role " (page 475). The bonnet maca- 
que group structure is less clearly hierarchical than the 
pigtail group structure, and the bonnet group allows 
a relatively fluid pattern of interanimal interactions. 
In the pigtail group, however. interactions are more 
restricted and individual roles are more rigidly defined. 
Pigtail macaque individual behavior is thus more com- 
pletely dictated by group structure; in bonnets, how- 
ever, behavioral regulation appears to reside to a great- 
er degree with the individual animal. Because o€  this 
differente, bonnet infants ultimately cngage in a rela- 
tively looser social organization requiring greater social 
initiative on the part of its constituents. Pigtail maca- 
ques, in contrast, must be socialized tn respond in a 
relatively fixed social structure requiring :i greater ad- 
herence to predefined rdes  by the newly maturing 
animals. 

Long-term studies on Cayo Santiago [133-1371 and 
at the Japan Xlonkey Centre [l381 Iiave clearly shown 
that a youngster's adult behavior is influenced by an- 
imals ivith whom it has consanguineal relationships, 

especially meinbers of tbe niatriline. Studies at the 
Japan hfonkcy Ceiitrc Ii.ivc 5 h v w 1  tliar nut oiily a 
mother's rank, but also the number of siblings on 
whom one can depend for support, influente one's 
development [138-144). A similar situation is found 
among the Cayo Santiago rhesus [135, 1361. Sade's 
data show that different mechanisms u,ithin the kin- 
ship network affect males 2nd females differcntly. 
Japanese macaque studies have shown that matrilineal 
ties affect the ttansmission 2nd learning of new be- 
havioral patterns [124, 138, 145-1471, Pathways of 
habit formation follow preestablished networks of 
'rouD affinities. in the Kosliima. Ohirvama, and Takas- 
0 L 

akiyama troops, habit propagation was strongly in- 
fluenced by kinship. Animals of different kinsbip lines 
have different socialization and learning experiences; 
entire lineages consisting of a mother and her de- 
scendants tend to acquire or  reject new behavioral com- 
poiients as a unit (421. Since animals of different groups 
exhibit different beharioral patterns it seems reason- 
able to expect that animals within a kinship group 
will act more alike than animals in nonkin groups. 
Loy [l481 has demonstrated that the matriline remains 
stable during food shortages. The effects of the matri- 
line are much in evidence by the juvenile stage of 
development [149]. Xtonths after separation from the 
nata1 group, rhesus monkeys 20-30 months old could 
act in an orderly and predictable manner because of 
geneologically determined relationships forming the 
core of their interactions. " With the development of 
mother-infant specificity, the infant monkey is linked 
to its matriline and, to a large extent, its future be- 
havior is determined. The infant develops close rela- 
tionships with mother, siblings and other matrilineal 
kin, and its kin ties then serve as the basis for its in- 
teeration into the remainder of the social g roup"  - .  
[1i9, p. 941. 

Lov and Lov 11511 discuss the relationshio between 
, L  

k i n s h i ~  ties and the behavior of iuvenile rhesus mon- 
keys in grooming and play. Grooming between matri- 
lineallv related monkevs Icomorisine 6.6 of the 

, \  1 " 
study group) accounted for 34.4 o/, of the total record- 
ed. Related monkeys were involved in groomiiig over 
five times more frequently than expected from random 
selection of grooming partners. Sade [l331 reported 
that grooming among related animals (15 94, of the 
tntal possible grooming combinations) accounted for 
62-64";, of the observed grooming sequences. The 
Loys found that play behavior among related animals 
comprised 26.5 O ; ,  of the total sequences, a figure 
slightly more than four rinies greater than expected 
from random partner selection. 

Most socialization studies focus on the motlier- 
infant or  peer relationship, and the possible socializing 
role of adult rnales is largely overloriked. One renson 
for this is perhaps the fact that rhc niale's socializing 
role is likelv to be the most variable relntionship, in 
terms of rhe amount 2nd kind of contact, an infant 
has during its earlier vears (review of this subject is 
found in 112, 24, 97, 1501). 

The adult niale's contact with the infant is minimal 
in some species and euteiisive in others; in some spe- 



cies nialcs play the rolc rif group protector, in others 
thcy pia\ aii irnplirtatit rolc in svcializatiiiti. In soiilc 
spccics tlic malc's rolc is actirc, in others it is passive. 
The aduh malc's rolc in tlie sncialization prncess is 
iiifluenccd by sucli factors as social structure 112, 40). 
habitat [22], »ne nialc vcrsus multiple male groups, 
the phylogenetic positioii of the species 112, 13, 241, 
ns WCII  as tbc male's idiocracies. 

Tlic adult male rolc most often assumed is a protec- 
rivc rcsponsc totonards youngsters, but this is variable 
in pattern and extent 197, 151-1531. Males of a nunibcr 
of mammalian forms perform various " maternal " 
tasks and paternal care is not uiicnmmon in rodents 
and sonic carnivores as well as in primates 111, 154). 
Among nonhunian primates, most paternal care is di- 
rectcd toivards infmts once they acquire the adult coat 
color. i\ niaie assuniing a nurturing or protectivc r o k  
is likely to bc a subadult or sometimes an adult of 
fairly high rank. Paterna1 roles have not been reported 
for young, lo\\.-ranking males except when a young 
male is protcctive of his young sibling 199, 133, 134, 
155, 1561. 

I'erhaps onr  reason we know so little abnut the 
niale's socializing rolc, and therefore assume it is min- 
imal, is becausc it niay be subtle and we simply do nnt 
look fvr it. It has been noted, frir example, that thc 
presence of an adult male can affect the physical de- 
velopment of fcniale mice [1571. Females reared in the 
male's presencc (though not necessarily in physical 
contact) gained weight more rapidly and showed earlier 
onsct of eye and ear opening 2nd eruption of lower 
incisors. Mice reared with males unti1 weaning were 
more aggressive than those reared in the absence of 
a male 1158). 

That play behavior has an important role in social- 
ization is without question; however, its precise func- 
tion is debatable. Washburn [61] noted that if the 
field observer listed the kinds of daily behaviors wit- 
nessed among non hurnan primates according to the 
amount of timc consumed, the usual order would bc: 
sleeping, ohtaining food, eating, playirip, resting, and 
nther social contacts. Judging from the occurrences 
nf play recorded in various studies, there is no ques- 
tion that play u.as a major adaptire behavioral trait 
during primate and mammalian phylogenetic histories. 
A multitude of variables, such as age, gender, group 
structurc and dynamics. and habitat, affect the expres- 
sion of pia! bchavior 112, 18, 40, 43, 50, 80, 89, 1521. 

kìarlou- demonstrated fivc developniental stages in 
rhcsus play beliavirx; these stages may have some 
crvss-specific applicability. The more cnmplicated as- 
pects of plny behavior appear u-ith neuromuscular ma- 
turatinn, as Sade Il591 has shnwn to be true for rhesus 
niacaques. .4s each play pattern integrates into thc 
nest successive one during varinus phases of the life 
cycle, it uiidoubtedly assumes varying degrees of im- ! 

I portailce at any pirticular poirit in the life cycle. Noi 
only do diffcrent pattcrns appcar at different times, but 
they ma? be functionall!. differcnt during the dcvelop- 
menta) srqucnce 118, 891. 

The socializing functions »f play bchavior are deb- 
ated; however, aniong thc many possi1,ilities the follo\v- 

ing afe most often notcd: play functions as a mechaii- 
isni for social dcrelopincrit; fcir establishing the domiil- 
ancc hierarchy; as a mcans of achicving social integra- 
rion; and as an eslicrimcntal arena for learning the 
communication matris. l'hy hehavior is essential for 
devclopment of fuiurc skills requisite for survival, 
especially for tiieeting uncspected contingencies. Key 
elements of social life such as grooming, componenrs 
of sexual behavior, and aggrcssioii are tn some degrec 
learned arid rehenrscd in thr play group. Deprivation 
studies indicate that social peer group play interaction 
may be more important for the developrnent of norma1 
social hehaviors than maternal interaction (19, 160-1621, 

Tlic basis «f thc adult dominancc hierarchy ma). be 
formed in the play group; e.g. play behavior may help 
youngsters find thcir place in tlie existent social order 
(163). During play, youngsters compete for many 
" valued items " such as food, sleeping places, and 
pathways. Through trial and errnr, through the cons- 
tant repetiticin uf play behaviors, infants learn the 
limits of their self-assrrtivc capabilities and beconie 
familiar with hoth the dominant and subordinate posi- 
tions (120l. During play youngsters learn their place 
in the sncial group and perhaps dcvelop group identi- 
ty, e.g., play facilitates troop integration. During play, 
animals learn patterns of social cooperatinn nithout 
exceeding certain Iimits of aggression (1641. The suc- 
cessful initiation of social or interactive play is critica1 
to tbc appcarance nf thc agc mate affectional system 
[37, 831. Youngsters lacking the opportunity tu play 
may be faced with the options of being maladjusted 
or nf being excluded frotn thc social group [165]. The 
play group is a niaior context for learning social and 
physical skills, 2nd as such, is an important factor in 
social integratioii. 

Play may also br  ali itnportant vehicle ahereby 
youngsters learn social communication skills [166, 
1671. As an integra1 part nf the practice nf adult sncial 
roles, play serves to fully acquaint an animal witli irs 
species-specific, 2nd prrliaps group-specific, communi- 
cation rnatrix. Socially deprived animals have problems 
with response ititegration and communication; although 
such animals ruhibit most components nf social behar- 
ior, thcse are not combined into an integrated pattern 
and effectivcly applied in social interaction. hlason [35], 
believcs this is due to a deficiency in sensory-motor 
learning or " shaping." Although al1 basic postures, 
gesturcs, and vocalizations arc probably unlearned, 
their cffecriveness in srxial interaction is dependent 
upon experience as social deprivatioii studies demons- 
trate. This applics to the sending as u.ell as the recep- 
tion of messapes. 

A uscful approach to understanding the socializing 
rnle of play behavior is tci consider play a kirid of 
" grammatica1 structure " [168]. During ontogeny the 
players learn the behal-ioni1 syntas as a mathematical 
game (1691. Considering play as a mathematical game 
allows us to look ar the t\vo components of such a 
game: ( 1 )  n finire nutnber <if rules or positions and (2) 
the rules governing thc outcornc. There arc undoubt- 
edly precise rules \i.liich a youngster learns in play 
and the acquisitivi1 oE an adcquatr performance and 
competente in rules o i  play (follnning Kalmus) is a 
developmental prvcess. The rules a young primate 
learns are not lacking some sort of logica1 connection 
or  structurc; liltinanti's 11701 stocliastic approach tn 



rhesus communication clearly shows that there is con- 
siderahle predictability within the communication sy- 
stem of propcrly socialued animals. Berkson's (201 
and Fedigan and Fedigan's [l91 data on  physically and 
socially handicapped infants dearly demonstrate what 
happens when an animal is incapahle of learning these 
rules. 

Concepmaiization of play as having a behavioral 
syntax may allow us t o  appreciate more fully the inter- 
relationship of the various behavioral patterns compris- 
ing play. As a primate develops more elaborate and 
intense play behavior, it may order the rules o€ the 
game into the correct sequence for proper functioning 
in a so'cial unit ([167, 171, 1721, however, raise doubts 
about this). The key to the acquisition of these rules 
is in the sequencing of playful interactions and the 
association of relatively disjunctive units of behavior 
into larger functional categoria The behavioral syn- 
tax for certain adult hehaviors may be learned through 
repetition in the play contcxt, making an understanding 
of the complcx repertoire of signals employed in the 
playful interactions an area of fruitful research [89, 1731. 

Although we assume the primacy of play behavior 
for norma1 socialization, Baldwin and Baldwin's data 
150, 1741 question the relative importante of play for 
later sociai development. If their smdy of the Bar- 
queta squirrel monkcy population is cross-specifically 
applicable, then it suggests that the adaptive signific- 
ance of play is more complex than ordinarily assumed. 
Play may function more in simply hringing animds 
together than in developing certain adult behaviors 
[N]. The Barqueta data show that, at least for squirrel 
monkeys, an adaptive modicum of competencc de- 
velops even in the ahsence of play. Play may he im- 
portant, however, in developing the fuli potential of 
an animal's behavioral repertoire heyond that point; 
e.g. play may be imponant in developing " complex " 
social behaviors, however they may be defined. 

The best recent attempt to deal with variahles in 
the motber-infant relationship is found in Altmann 
[175]. Mmy primatologists have suggested that al1 
major social roles and classes of bonds (i.e. male- 
female, dominant-subordinate) may ultimately have 
their roots in the initial socialization of the infant by 
its mother [12, 13, 43, 176-1781. The maternal rela- 
tionship is a youngster's tirst affectional bond [36, 521 
and, at least in some species, is perhaps the prototype 
for al1 later such honds (951. With formation of a 
maternal attachment, favorable conditions exist for 
social learning; for social learning commences with 
the mother. Occasions for learning multiply as the 
growing youngster extends its social relationships bey- 
ond the mother. However, investigators have paid 
little attention to specifying how this accomplished. 
One o€  the primary functions of contacts with other 
animds may be to sharpen, strengthen, or generalize 
the learned behavior originating in the mother-infant 
bond. 

A hewborn's ties to the mother are the earliest, be- 
come the strongest, and seem to last the longest. For 
varying kngths of time, depending upon neuromus- 
cular development [19, 201, a mother semes as the 

infant's locomotor organ and neocoftex and determines 
the nature of the basic socialization environment. The 
neonatal infant, clinging to a mobile mother, forms an 
aitachment to her and through her, to virtually her 
whole ecological-social setting. Physiologid and mor- 
phological states iduence the nature and extent of the 
early dyad, but psychological states and social habits 
formed during infancy influence the nature and extent 
of social relationships which persevere later in life 
[178]. Later attachments may he differentiations and 
specializations of this early and relatively amorphous 
monolithic state [ l 2  13, 1771. 

In mammalian neomtes, hehavior is typified by re- 
ciprocd stimulation between parent (especially mother) 
and offspring. Thc infant attracts the mother's atten- 
tion; the mother then presents the newbom with a 
variety of tactile, thermal, and other stimuli, typically 
of low intensity and primarily approach-provoking. 
Socialuation commences on this basis, and behaviord 
development is essentially social from the onset. The 
dependent nature of the hond demands that partici- 
pants arrive at a mutually satisfying interactional pat- 
tern whose consistency and Aexibiiity allow the physi- 
cal and emotional mamration of both parties. The 
interactional pattern derives its original form and later 
permutations from characteristics inherent to the pair 
itself and to social and physical surroundings of which 
they are a pan. For example, the mother's age and 
parity (e.g., previous experience, or lack thereof) afTect 
her hehavior from the onset, including her degree of 
" restrictiveness " or " permissiveness," as well as the 
snccess with whidi she satisfies her own and her in- 
fant's needs with ease and economy of effort. 

There are notable differences in how nonhuman pri- 
mate mothers handle their infants and in the amount 
of time they spend with them. Most field studia re- 
port that the mother and her newborn form the center 
of a cluster of interested group members, especially 
other females. Among bahoons [l521 and Japanesc 
macaques [179], this interest may be limited to peering 
at or trying to touch the infant. In other species, such 
as langurs [128, 177, 1791, vervets [129, 1801, some 
lemurs [181], and chimpanzees [125], the mother per- 
mits other group members to hold and carry her 
youngster. Similar interest in infants has heen reported 
in lahoratory rhesus colonies [114, 182, 1831. 

Certain stimuli seem to elicit a femde's soliutous 
reactions to her infant. Many newhorns look different 
from the adult; for the first few months (depending 
upon the species) infants possess a natal coat which 
may he an essential element eliciting the female's ma- 
ternd behavior [128, 1841. The natd coat is gener- 
ally present when an infant most requirea its mother's 
protection and nourishment. It is almost certaioly 
more than mere coincidente that the duration of the 
natal coat coinddes with a period of great depend- 
ency when it is essential that the infant he sheltered 
and protected [177]. Gartlan [l801 suggests that in 
species with a natal coat the infant has a special vul- 
nerability to environmental dangers. 

Besides the natal coat, other factors affect the mo- 
tber's initial attachment to the infant. Kaplan 1511 notes 
a number o€ visual, tacule, and olfactoq properties 
affecting the mother-infant attachment. Early olfactory 
experience is involved in the development of emotional 
attachment, and the properties afiecting attachment may 





of Nilgiri langurs suggested no gender differences in 
weaning [177]. This lack of gender differences in 
weaning, contrasted with the Japanese situation, may 
somehow be related to the greater behavioral variation 
noted €or Japinese macaque males and females com- 
pared to Nilgiri langur males 2nd females. 

Investigatinn of the weaning process can reveal tan- 
talizing leads; for example, Poirier [12, 13, 15, 16, 87, 
881 suggested a relationship betlveen the method and 
duration of weaning and adult aggression. There may 
be a relationship between adult aggression and the 
severity of rejection u-ith which an infant is weaned 
[106]. Heath (quoted in [106]) found a significantly 
higher degree o€ aggressiveness in nine early weaned 
rats compared with a similar sample which remained 
vi th  the mother. 

~Znthoney [l911 suggests an ontogenetic development 
of grooming from nursing and weaning behavior. 
Grooming first becomes important for the infant when 
it is weaned; although the mother disallows nursing, 
she usually talerates the infant's attempts t o  groom 
lier. Whenever the u-eaned infant is frightened or 
otberwise needs security, it comes to groom rather 

than nurse. There may bc some link between the 
amount of grooming and tbe lenth o€ the nursing 
period. 

The task o€ discovering those factors, singly or in 
combination, that direct the form and development of 
social behavior is still in its infancy. While laboratory 
studies have made major strides towards understanding 
the socialization process, field studies are only now 
reaching a leve1 o€ sophistication where such details 
can be gleaned from the materia]. A major outcome 
of primate socialization research has been the recogni- 
tion that more longitudinal studies, experimental mani- 
pulation, and analysis of behavior and group structure 
will be rewarding. There are still many problem to 
be researched, for example, recent unpublished research 
hy Poirier suggests that old females without infants 
may play an important role in comforting yearlings 
as they are weaned and their mothers turn their atten- 
tion to the new infant. 
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