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AbsLrac L

Allogrooming behaviour was observed, for e period of eight

months, irì two groups of captive I ion-tai led maceques

(Macaca silenus) at the Assiniboine Park Zoo in t¡Jinnipeg.

Results indicat-e that egê, sex and geneaJogy are

signi fi cant fac tors in grooming nelationships. Gnooming

appears to be group-speci fic due to the pnesence of

different types of behaviour in the trrro groups; mouth

gnooming wes observed in Group One, while hair pulling and

eating vras à variant in Gnoup Two. Communication is an

important aspect- in the relationship, specifically in the

fonm of Iipsmacks, stretcheE and "hugging" behaviour. The

groomer exerts more influence than the groomee in the

interaction, although it is the speci fic nelationship

beLween the t-wo individuals which detenmines the grooming

sequence. This suggest-s that analyses which focus on the

total f requency and durat ion pen individual must t-ake this

factor into account.
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Chapter I

Introduc t i on

A Fesearcher once observed à male macaque (M. mulatta)

pulling out and bit,ing of f t-he eyebrows of a female macaque

(M. irus) . He suggested t-hat one animal was actual ly

modi f ying the appêarance of t,he othen. This st range

oc currence pnovoked t-he f oI lowing statement:

This is the f i rst- recorded instancè,
to my knowledge, of one animal's appearing
to contribute to the adornment of another.

Tinklepaugh, l93l: 431

Adonnment is a cultunal1y derived human value; in the

account c it-ed above, which provides an example of early

Ínqui ry into grooming, element-s of macaque behavioun have

been anal yzed and interpreted within a cultural ly

constructed human framework.

Few explanations have been this fanciful. Grooming is

considered t-o be an affiliat,ive behaviour it is thought

to function in e social capacity expnessing bonds bet-ween

individuals. The utilit-arian function of grooming has also

been stressed as iù is the removà1 of ectopanasit,es and

dirt which is readily apparent. l¿Jhile it is solely the

grooming behaviour of the partic ipants which can be

observed directly, more significance has been assigned to

the undertying component of grooming (bondE between and

among individuals) as the behaviour aPPeers to be based on

complex, soc Íal. intenac t-ions âmong grouP membens (Hinde,

1983). t¡Jhether it is possible to see beyond t,he observable
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sur f ece struc ture is a maior quesLion. General pat-terns

which become associated with underlying social behaviours

may be the result of interpretations of the observer.

These interpretations àre influenced pnimari Iy by the

neseanchen's cultunal and social background.

More recent- work has focused on the notion that

gnooming is a complex, multi-functional behaviour which may

be assoc iated with aspects as diverse as friendship

(Lindburg, 1973; Seyfanth, 1977; Smuts, 1985; Tnoisi et

âI. , 1989); en expression of intimacy (Oki and Maeda,

1973); kinship (Sade, 1965; Oki and Maeda, 1973; Lindburg,

1973; Seyf arth , 1977; Def len , 1978; S.i Ik, 19A2, 1987;

Hinde, .l983; Seyfarth and Cheney, 1984; de lrlaal and

Lutt rel l , 1 986; Goosen , 1987; Mehlman and Chapais, 1 988 ) ;

removal of ectopanasites (Hut chins and Banash , 1976;

Barton, 1 985); tension reduction (Deflen, 1978; McKenna,

1978; Boccia, 19A7; Goosen, 1947; Schino et äl., 1988a;

Mehlman and Chapais, .l988; Troisi et- â1. , ì989); dominance

nelat,ionships (Seyfart-h, 1976, 1977, 198O, 1983; Fairbanks,

t98O; Hinde, 1983; SiIk, l9A2; Boccia et âI., 19A2; Boccia,

1983; de l¡Jaal and Luttrel I, .l986; Goosen , lg87; l¡Jalters and

Seyfanth, 19A7; Mehlman and ChapaÍs, 1988); and tact,ile

communication (Boccia, ì983).

Grooming in nonhuman pr imat e groups is .commonly

appnoached from e considenation of the amount of grooming

individuals "give" and "receive" A common obJective has

been to determine which of Lhe participant-s is playing t,he
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more important nole. In general, a highen Etatus has been

assigned to the indivÍdual who recêives t-he mosL grooming.

Are "receivers" the most favoured individuals?

According to E. O. l¡JiIson (ì975), it Ís the recipient- in a

grooming relat-ionship who derÍves Lhe greater benefit.

The gnoomen also benefit-s, âIthough not, to the same

extenL as the groomee. This is asEociated with

dominance syst ems as grooming is thought to be à

conciliation device whereby the subordinate acknowtedges

its submissive position by gnooming iùs superiors.

Rhesus monkeys are so punctilious in
t-his matt er t hat the rank of t he animal
can be ascertained simply by obsenving
which group members it gnoomr and by whom
it is groomed

l¡Ji lson , 1975i 132

To ascnibe puncti I iousness as ên attnibute of a

mecâque is notably ant-hropomorphic and it is doubtful i f

relationships between individualE can be so easi ly

underst-ood or quite so pnedictable. Rat-her, it is

conceivable that the benef it, àssociat-ed with the "giver" is

equal ly as impontant as t he one connec ted to t-he groomee;

one not considered to be benefic iaI in a conc i I iatory

sense. Consequently, the groomer r¡rou1d occupy a position

of comparable inf luence in relation t-o the groomee .

A primate gnooming model deal ing wiLh aduit- f emales

and in line with Lhe notion that the "neceiver" occupies

Lhe more important posi Lion wi t-hin t he dyad has been

pnoposed by Robert Seyfarth (1977). Equal influence is not

àn implication of his model. He suggests thal both animals



4

benefiL fnom grooming Ínteractions: Lhe "receiver", due Lo

the removä I o f ec toparas i tes and i-he groomer , who may need

the support of the groomee at a later time, for example, rn

an aggressive coalition (Seyfanth, 1977: 696).

Seyfart-h reinforces this suggestion with the Ídea that,

high-ranking females receive more total grooming than

Iowen-rank ing individuals since they can provide more

support- t,o the animal acting as t,he groomen. An

individual's nank is designated by indices based on

aggnessive interactions. The assumed imbalance between the

groomer and t,he groomee is t-hus connected to dominänce

concept,s in Seyfanth's model. l¡Jhether an imbalance actually

exists is not the pnoblem with the above pnoposal. My

concern is wÍth the peeson given for this unbalanced

relationship t he I ink wi th dominence.

It is not my intent t-o prove that dominance is not a

f actor in grooming nelat ionships, but rather to analyze t-he

data without imposing a frameu¡ork which presupposes

hierarchy and dominânce concept-s as important or necessary

factons in grooming partnerships. This fnamework can be

pnoblemat-ic es the underlying àssumptions of dominànce form

the basis of the reseanch design; dominence hienarchies âre

f ormulated pnior t-o addit ional behavioural nesearch. A

numben of reseârchens have c ri tiqued the concept of

dominance (GartIan, 1972; RoweI 1, 1974; Bernstein, I 981 ;

Smith, 19Fl2; Fedigan, 19Fi2; Haraway, t982). This has not

been nelated to grooming spec i fical Iy; the critiques have
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focused on Lhe dominance concept in â more theoreLical

c ontext .

Kinship is also used to explain grooming behaviour in

macaque species, especially the high incidence of grooming

between females. Grooming is thought to be en altnuistic

act (Kurland, 1977; Silk, 1987), äs the cost to the groomer

i s greater than t-hat to the gnoomee . Cost i s measured i n

terms of energy expendit-ure (Si1k, 1982). Kin selection

theory (Hamilton, 1964>, anoLher principle of sociobiology,

provides a more satisf ac tory explanation f or al t-ruisti c

behaviour t-han does individual select-ion which does not

favour individuals who reduce t,heir own fitness for

anot-hen's benefit-. "When an actor behaves alt,nuist-ically

towand its kin, fitness benefits to kin also benefit the

actor (SiIk, 1987i 324>. In regard t-o the acton, t-his

is an indirect benefit.

This study wiII focus on the grooming behavioun of two

groups of lion-t-aiIed macaques (Macaca silenus) housed at

the Assiniboine Pank Zoo in trlinnipeg. My objective has been

t,o col lec t- and analyze data on the grooming nelationships

r¡¿i thin t-he two gpoups. There eFe a considenable numben of

studies deal ing with grooming in ot,her màcàque spec ies, but

not Macaca silenus specifically.

My research or iginated f rom a pi lot- st-udy conduc t-ed

with one of the Iion-tailed macaque populations at the zoo.

The results suggested that adult femaleE were involved mone

intensely in grooming activity, not with the adult male,
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but with each oLher. The two moÊt frequent grooming

partners were also half-siblings. In addiLion, I observed

that communicat-ion sequences occurred Lhroughout the

gnooming session, consist ing of bot-h f ac iaI expressions and

body postures. A specific type of grooming was observed: a

mouth grooming t,echnieuê, essoc iated wi th the grooming of

one individual female, ure.s noted frequently.

Although I tested hypot,heses employing the vaniables

of sex, age and kinship based on my preliminary reseench,

my study wås not conducted ut i I izing a t-heonet-ical paradigm

based on the assumpt-ions underlying eithen dominance or

k inship concept-s . For t-his st udy, I did not, constnuc t a

dominance hierarchy pr ior to the col lec tion of dat a on

grooming behaviour. Dominance concepts, irì part'icuIar, tend

t,o overshadow the behav i ours wh i c h are be i ng st ud i ed and

ultimately imply a behaviounal difference based on the sex

of the individual.

Partnen selection in grooming sequences could be

related to the soc ial mi I ieu exist ing wi thin the grouP .

Immediat e soc ial intenac lions among Índividuals may

influence t,he wây in which future ässociations occur.

Relationships expnessed in grooming interactions could be

the nesult of à complex Ínterchange based on grouP dynamics

and could be âssociat,ed with friendly on intimat-e behavioun

between on among group members. The gnoomen may be

exercising hen/his choice nather than nesponding fo the

concerns of the groomee.
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There ere two groups of Macaca silenus housed aL lhe

Assiniboine Park Zao, on view t,o Lhe publ ic . A comPerison

of the two groups has been done in order to ascerLain if

their grooming behaviour is similar or if there are eny

maion di fferences. This provides an oPPorLunity to

underst-and the significance of grouP-sPecific social

activities, i.e. the incidence of mouth gnooming behaviour.

In addition t-o the analysis of grooming behaviour, hY

thesis deals with the way in which dat-a ane used to support

Eonceptual frameworks. Sex, âgê and kinship variables are

of t-en employed in grooming studies. These van iables àre

used i n onder t-o test hypot heses whe.neby evo l ut i onany

processes (individual and kin select'ion, reciprocal

altruism) ere thought t-o have shaped soc ia1 behaviour . The

way in whi ch t-he research questions àFe preionceptual ized

has a dinect bearing on whether on not t,he hypotheses erê

supported . For example, i f k in selec t ion and dominance

syst-ems àre considered axiomat ic , t'he analysis wi 1' I ref lect

this aspect. Unequal sit-uations within t,he grooming dyad

mey be penceived due to an insistence on the use of rank

designations and due to an acceptance of the idea of

al truist,ic behavioun .

There is anot-her pnoblematic area within the field of

primatology which should be addressed in this thesis,

albei t in a more cursory manner t han t-he research cent-er ing

on grooming behavioun . I am ref erring to the const-nuc tion

of narratives concerning primate life which are generated
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from the researchers' own expenience and desires, as weIl

as histor i caI inf luences wr Lhin sc ience .

Sc ienti fic pract ice may be consrdered
a kind of story-tel I ing pnectice a
rule-governed, constrained, historically
changing c raf L of narrating t-he history
of nature. Sc ienti f i c Prac ti ce and
scientific t-heories produce and are
embedded in panticulan kindE of stories.
Any sc ienti f i c statement about- the wor ld
depends int,imately upon Ianguage, upon
metaphor.

Haraway, 1989: 4

l¡Je may assert that t,he study of nonhuman pn imat e

behavioun is based on obiectivily: that this is an

essent,ial goal of primatology. t¡Jhi le it may be a desirable

goal, it will be clear in the section t-o follow that this

is indeed a difficult t-ask t,o accomplish, if not an

impossible one.
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ChapLer I I

Review of t-he Literature

Grooming behaviour in nonhuman primate groups has been

studied over the yeans in à vaniety of species. As my study

involves Macaca si lenus, I wi I I examine primari ly the

maLerial pertaÍning to di f f erent- spec ies of the genus

Macaca. By far the most data has been collected on nhesus

monkeys, M . mulat-ta. In addi tion, the I i t erature deals wi th

the l ong-t-a i l ed mac aque , M. fascicularis; t,he bonneL

macaque, M. radiat,a; the pig-tailed macegue, M. nemestrina;

Lhe stump-tai led macaque, M. arctoides; the Japanese

macaguê, M. fuscata; the celebes macaque, M. nioen; t-he

Banbary mâcaque, M. svlvanuE; and a number of ot-hen monkey

gnoups such as baboons, Papio: vervets, CercoÞi thecus

aethioos: langurs, Pnesbvtis ent-e1Ius I and pat,as monkeys,

Erythrocebus patas.

Many of t-he penspec tives employed in the study of

grooming behaviour and in more generâI pnimate studies

emerge from researchers working in the ì93Os and l94Os. il

is important t,o understand this foundaLion as many of the

same perspectives àrê in use in primate sLudies t-oday.

Histoni caI PersÞec tive

The sub-human OId World primate may be
said to prostitute it-s sex in a socÍaI life
that is built upon the principle of dominance.

Zuc kerman, 1932: 3l 4

I f we take a c n i ti cal look at the above statemenL
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there are a number of key t erms whÍ ch i I lust,raLe the

author's viewpoint sub-human, prostituLe and Lhe

principle of dominence. Zuckerman was quick Lo point out

the connection between prostitute and female in his study

of baboons, âs he noted that females exchanged favours for

sex wiLh the male; for example, he referred to the use of

food and grooming as items which wêre exchanged for this

purpose. The "chief wife" would groom her "overlord" and he

would then concentrate his sexual activit,ies on this female

(Zuckerman,'1932t 226) .

Sub-human in reference to nonhuman primates wes â

common tenminology of the time; infra-human was used às

well (e.9. Maslow, l94O). This is indicative of the way in

which nonhuman primates wene delÍneated in regard to humans

humans existed at the top of the evolutionary ladder.

All other species were inferior to humans on this scale and

it folIows that monkeys, without doubt,, could not achieve

àn equal standing in comparison to Homo sapiens.

Not only ures Zuckerman studying the soc ial behaviour

of nonhuman pr imat es f rom an ant-hropomorphi c bias, âS

indicated above, but he was also interesùed in the study of

behaviour in physiological terms.

Soc iaI behaviour
of individualE within a group is
det-ermined pr imarÍ Iy by the mechanisms of
nepnoduc t- i ve phys i o I ogy .

Zuckerman, 1932t 29

Dominance played ãn essential role in Zuc kerman's

work, but mosL nesearch of Lhe time tended to accept this
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"pninc iple" (âs it, wàs ref erned to by Zuckerman). This

"pn inc iple" or concept- was di rec tly connec ted to animal

behaviour studies which had identifÍed the existence of â

peckÍng order in domestic fowl and this was thought to be a

facton in the formation of dominance hierarchies in bÍrds

and mammals (Schjelderup-Ebbe, 1935).

A number of expenimental st,udies on primates were

undertaken at this time purport ing to demonstrate the

exist-ence of a dominance system. One st,udy, in particular,

stressed the notion ttrat, the dominant- animal (the most

aggressive) would pley the mascul ine nole in a

nelationship, whi le the subordinat,e r¡¡ouId play t he f emale

nole (Maslow, l94O). The research wås conduct-ed on three

pai ns of animals (nhesus macàques, cebus monkeys and

chimpanzees ) . l"laslow's aÍm was t-o correlat-e dominance wi t-h

social behaviour and group organization in nonhuman primate

species. He felt the st,udy might be partially appticable to

the study of human behaviour.

It wes noted in a separate st-udy (consisting of four

cebus monkeys, three nhesus mäcâques and two mangabeys)

that dominance wes an impontant fac tor in thei n

relationships, but i t did noL seem to be â fac t or in

grooming behaviour (l¡Jarden and Galt, 1943). This was

det-ermined t,hrough a dominance hienarchy constructed from

dat.a based on food pniority tests where one individual r¡¡as

put in cont,ac t wi th anot her , regardless of spec ies

affiliation. Both of t-he articles referred to above, highly
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expêrimenLal Ín nature, âtLempt to Ehow that the existence

of dominence is an intrinsic component- of aI I primaLe

spec 1 e5 .

It uras also eEtablished in lhe latter article thaL

grooming activity was disturbed when the frontal Iobes of

the animals were removed (rather a drastic met-hod t,o use in

behaviour studies). The reseanchens mentioned that

dominance nelationships were not- af fected by the removàl of

the lobes. The intent of this reseâFch was to isolate t-he

sounce of the behaviour ; gnooming was assoc iat,ed wi th a

part,icular section of t-he brain, while the centen that

control led dominance could not- be identi f ied. The

impl ication of this research was that t-he dominànce concept

existed ãs an exogenous construct, not subject to controI

of ãny kind.

Dominànce concepts were also favoured by nesearchers

who undertook field studies on nonhuman primates. It was

considered to be an important mechanism in groups of

macaques and males were noted to possess supenior dominence

st atus in t-hese groups (Carpenter, 1964) . Carpenter's work

in the late 'l93Os involved a colony of rhesus monkeys on

the island of Cayo Santiago. In st,udies on the sâme group,

Carpent-er suggest-ed that, grooming was used as the rray one

animal gained the tolerance or Eoc ial acceptance of

another , al t-hough he did not assoc iate grooming

spec i f ical Iy wit-h dominance.

Primatological studies also focused on the need to
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research the activiLy of nonhuman primates in order Lo

underst-and and predict human behaviour. Primate behaviour

was considered to be part of an overalI primate pattern

from which human behavioun had evolved or changed. It was

thought that grooming was e precursor of hairdressing,

nursing, medical and surgical treatment, (Yerkes, 1933) and

that it senved as a way to modify the àppeânance of another

(Tinklepaugh, l93l ).

Groomi ng behav iour r¡ras al so st,udied f rom anot,her

perspectÍve and one study focused on what t,he animals were

eating while they were grooming (Ewing, .l935). Ewing came

t-o the conc Iusion t-hat the monkeys he was watching

(macaques) were eating hains, not for the salty excretions,

but simply to eat- t-he hain.

Ewing's st udy deal t wi t,h behavioun whi ch oc curred when

one individual searched the sk in of another wi t,h both hands

in order to f ind something to put in its mout,h. He noted

that a different type of gnooming was also present.

It does not include hair-plucking, a form
of grooming wherein a monkey dislodges hains
by means of jerking them out by thein roots.
To do this, the t Íps of the hairs are held
firmly between the thumb and fingers of one
hand, then by means of a sudden ienk a hair
or hairs are dislodged.

Ewing, 1935i 3O4

Hair-plucking (Ewing's terminology) has been menl-ioned

rarely, if at aIl, in the pnimate literature; however, it

wàs a behaviour which was prevalent in one of the groups of

Macaca silenus which I studied. Ewing's descniption is

concise and to the point. His study differed from other
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research of the time Ín Lhat he did not impose principles

of biology or concepts such es dominance in order Lo

provide an explanation of the behaviour. He reI ied

pr imar i Iy on desc n ipt ion,. al t hough ant,hropomorphism Ís not

absent fnom his work.

I have dealt- in depth with early primatological

st ud i es as t-hey prov i de t-he gnoundwon k , the base upon wh i c h

more recent- studies ene built. By no meâns am I suggesting

that recent wonk in primatology suffers from the säme bias'

as much of this early research; however, a number of

studies assess grooming behaviour in termE of dominànce

hienarchies and sex differences within pnimate groups. The

connection t-his work has to previous studies should not be

over looked .

A Tnansitional Period

In the l96Os and early l97Os, it wâE not unusual to

f ind arti c les whi ch stated that grooming was cent ened

around the dominant male and it was generâlly accept,ed that

t-he mone dominant- males received the most groomÍng (e.g.

hJashburn and Devore, I 963; Spanks, 1967; Terry, 197O;

Weber , 1g7g) . Nonetheless, a numben of st-udies were

dealing with the observation that the adult females seemed

to be most involved in this activity and that the maionity

of their grooming occurred with othen adult females

(Thompson, 1969; Koyama, 1973; Lindburg, 1973; Oki and

Maeda, 1973>.
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The focus in primate studies began to shift Lo adult

females. This r¡ras foreshadowed äs early àE 1963 in a study

on M. fuscata which dealt wiLh the dominance-subordinale

relaLionships of the females (Imaníshi, I963). In general,

neseerchers acknowledged thaL the exclusive focus on male

primates in previous st-udies could be the result of male

bias. I t, became important- to t-ry t,o establ ish domÍnånce

hrerarchies ämong females, although females and males were

not, ordinari 1y cat-egorized toget,her.

Rank i ng based on dom i nanc e-subord i nat-e i nt-erac t i ons

was used f requently in gnooming studies of t-he mid-l96Os to

the mid-l97Os. The most common interactions used to measure

dominance and establish a nanking system were food priorit,y

t-ests (Koyama , 1973; Ok i and Maeda , 1973; Lindburg, 1973) ;

occupation of space and aggressive encountens (Oki and

Maeda , 1973; Lindbung, I 973¡ Sade , 1972 aggressive

encounters only); and âpproach-avoidance interactions
(Rowe1 1, 1 968) . In one art ic 1e (Mori , 1975) , the author

omiLted to describe the measure used to construct- the

hieranchy.

Al though t he measures used t,o f ormulate a dominence

hierarchy var ied to a great ext-ent in the studies

mentioned, the results were much the sâme. Grooming wäs

thought to be directed from e low-ranking individual to one

of higher nank. In only two of t-he studies mentioned was

the result- different -- Lindbung found litLIe correlation

between rank and grooming frequency and Koyama did not
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attempt to correlate grooming and dominance.

A change was taking place in the concept- of dominance,

but, at the same time, there was a certaÍn amount of

confusion regarding i t s I ink wi th female and male

behaviour, especially in gnooming studies. In a study on

langurs, grooming itself was used to ascribe dominance and

subondinat ion as females groomed Lhe males more frequently.

The grooming actions were assessed t,o be of a complement-ary

nature which nelated to dominance:

Passivity during grooming is therefore an
indicator of an animal's dominance in this
sit-uat-ion; and the active role, conversely,
is an indicaton of subordinat-ion.

t¡Jeber , 1973:483

This not only involved dominance concept-s, but i t wes

linked to cult-ural assumpt ions undentying sex di f ferences

as well. The connec t,ions wepe c Iear i the female

represented the subordinate individual, white the male was

an embodiment- of dominänce. In a lat,en study on langurs,

l¡Jeben 's nesul t s were di sput ed .

Females spend much more time grooming
each othen than they spend grooming adult
males, and the female-female bonds thus
esfablished and maintained may be mone
cIosely t,ied to t,he other sociaI roles
females penform, such as infant caretaking,
soliciting sexual behaviour, and policing
activities rather than reflecting a general
soc ial posi tion t-hey oc cupy wi th nespec t to
t-he ma I es .

McKenna, 1978: 5Og

I t is c lear not- al I grooming st-udies correlat ed high

rank wi t,h the amount of grooming received by t-he

individual . In a study on rhesus monkeys i t was _suggest-ed
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thaL other factors might be more impontant-, for example,

friendship (Lindburg, 1973). In the sâme study, grooming

was obsenved to be di rec ted dor¡.rn t he hierarchy, not, up, and

this tendency does not fit with Lhe frequent

suggestion that subordinates groom higher nanking animals

in order to gain t,heir ecceptance" (Lindburg, 1973: 139).

Kinship was also considered to be a factor in the

distribution of grooming (Sade, 1965j Oki and Maeda, 1973;

Lindburg, ì973).

For the most- part,, researchers ceased to push the idea

t-hat- t-he male received the most grooming, al though a number

of studies simply changed thein focus -ld dealt only wit,h

adult females. In general, nesearchers st-iII supponted the

not ion that the highest-ranking individual received the

most grooming.

This type of nesearch neached e peak in 1977 wi t-h t,he

publ icat ion of a model fon soc ial grooming (Seyfarth,

1977r. The model dealt only with adult- female monk^eys and

was f ormu I at ed on two bas i c âssumpt i ons t,he i dea that

grooming was assoc iated wi t,h the f emale's posi t-ion in a

I inear dominance hieranchy and the notion that most

gnooming was k in-based. He proposed the idea that

high-nanking individuals received more grooming than

others

Seyfanth also suggested that high-ranking individuals

were not subiect to the same competitive constraints as

were 1ow-ranking females in t,heir grooming intenactions.
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Low-nank ing f emales would have t-o compete wi th oLher

individuals for access fo mone dominant partners whi Ie

high-ranking females could choose whomever they so desired.

Grooming was also thought to be distr ibuted among

individuals of a similar nank âs this would Iead to Iess

competi t ion between individua1s.

Recent ApÞnoaches to Gnoomino

The study of grooming behaviour in âssociation with

nank designations has a long history. Seyfanth's grooming

model was based on data fnom â number of different Etudies

of macaques and baboons. The grooming data ureFe used t,o

generate â mathematical model of social interaction among

female macaques. A maior component of the model was the

ceusel nelat ionship bet-ween t-he groomer's activit,y and the

groomee's support in aggnessÍve encounters whi ch could

occur at- à lat-er time. There has been some disagreement

wi t,h the causal nelationship proposed by Seyf arth. This has

not been found in certain studies which have focused on

t,his aspect, (Seyfanth l98O; Fairbanks, l98O; de üJaal and

Lut-tnell, 1986).

A numben of st-udies are in general agreement with â

connec tion bet ween higher-rank and grooming distr ibut-ion .

Grooming is thought t,o be direct-ed up t.he hierarchy

(Seyfanth, 1977, 198O, 1983; Fâirbanks, l98O; Hinde, 1983;

Boccia et aI. 1982; Boccia, 1983; de t¡Jaal and Luttrell,

1986; Goosen, 1g87; Walt-ers and Seyfanth, .l987; Mehlman and
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Chapais, ì988), aithough more grooming mây correlate with

the highest-ranking individual only (Si1k, l9A2).

Consequently, the majonity of grooming studies have

attempted t-o construct a dominance hierarchy before they

collect information on grooming.

Van ious meesures have been used to construc t the

hieranchies and assess individual rank. Data has been

col lec t,ed on t he use of thneats and aggression (Fai rbanks,

198O); t-he winners and losers of displacements, chases,

attacks or thneats (SiIk, 1982; Mehlman and Chapais, ì988);

approach-rel-reat int-eractions (Seyfarth, l98O); and

"submissive" teet-h-baning (de WaaI and Lutt nel l, I986) . AI I

of these meäsures are dependent on the âssoc iat-ion of

c er ta i n behav i ouns based on the prec onst nuc t ed c at-egor i es

of dominant and submissÍve behaviounal component-s. In a.few

cases, information dealing with the const,nuction of t-he

hierarchy is not- considened to be import-ant and in some

articles (Boccia et â1., 19A2; Boccia, 1983), the method

has been omitted entirely

It is evident that hierarchies äre const-ructed using

different measunes and the way in which the interactions

are described has â crucial bearing on t-he interpretaLion.

For example, what type of behaviour is associated wÍth

threats and what constitutes a winnen or a Ioser? These

desc r ipt Íons are rarely inc luded in behavioural st-udies .

In a study on rhesus monkeys which omitted t-he measure

used to designate nank (Boccia et- al . 1982>, it was
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suggested that Lhe groomee controls the behaviour of the

groomer by the positions assumed by the groomee during the

interac tions. This wàs related to t,he f ac t that the groomee

was highen-nanking than the groomen. It was also suggested

that the gnoomee gives the groomer signals às to how t-he

groom wi 11 proceed and t-he âneaE the gnoomee wishes to be

groomed. It becomes a difficult task, if not an impossible

one, to assess results such as these as the results ane

based on an incomplete disclosure of methods used in the

study of â particular behaviour.

Anot-her neason fon the grooming behavioun of aduIt

females wâs mentioned in the grooming model proposed by

Seyfarth. It wâs suggested that grooming would be

beneficial for the groomer às well as the groomee if the

relationship involved kin members. This has been the focus

of a numben of st-udies in which gnooming wit,h kin has been

found to be more frequent- than grooming with nonkin

(Def ler, 1978; Silk, 19A2, 1987; Sêyfanth, 1977, .l983;

Hinde, .l983; Seyfart-h and Cheney, .l984; de Waal and

Luttrell, 1986; Goosen, 1987; Mehlman and Chapais, 1988).

The groomer would be a benef ic iary in this int-eract,ion as

the behaviour would al lor¡r k in to survive, thus insur ing the

survival of the groomer'É genes this refens to kin-based

altruism (Hamilton, 1964), a fundamental principle of

soc iobiology.

A number of ot-her reesons have been c i t ed to exp I a i n

gnooming behaviour in general. It is considered to be an
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important, form of tactile communication (Boccia, ì983); it
is thought to relate to friendship bet ween males and

females, (smuts, 1985) or f riendship bet-ween f emales

(Lindburg, 1973; Seyfarth, 1977; Troisi et al. t9B9); it
is thought to serve as an expression of intimacy (oki and

Maeda, 1973); Ít is considered to relate to the more

functional purpose of hygiene (Hutchins and Barash, 1976;

Barton, .l985); it is thought t,hat the groomer is subject to

neduced aggression (SÍlk, 1982); and it is considered to

function a5 a tension-reduction mechanism (Defler, 1979;

McKenna, 1978; Boccia, '1987; Goosen, 1987; Schino et al.

1988a; Mehlman and ChapaÍs, .l988; Troisi et aI. lggg).

Tension-reduct-ion was associated with gnooming in one

study where a relaxed social groom was Econed diffenently

fnom a tension-reduc ing groom. Any groom which was

pneceeded by an embrace, a soc ial pnesent, aggnessive

behaviour, a soc iaI or sexuä1 mount, or e sexual

sol i c i t ation involving tense vocål izat ions and,/on f ac ial

expressions was considered to be ä tension-reducing groom

(McKenna, 1978: 5O4). In another study, tenseness was

defined by the presence of certain displacement- behaviouns

yawning, autogrooming, body shake and scnatching (Schino

et al. l988ai 44).

It is not clean whether these behaviouns can always be

identified with tense situations and problems anise if

these are further correlated with dominant and submissive

behaviours . This approach ut i I izes assumpt-ions simi lan t o
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the ones used in studies whi ch suggest à I ink between

grooming and rank essoc iation. Rank ing studies commonly

refer to tense situations found in nelationships between

dominants and subordinants. It was noted in one of the

s t-ud i es t ha i. the use of dominance-subordinance

charac t-en izat-ion es à behavioural index was of ten

unreliable (McKenna, 1978: 5OB) so there is a lack of

consensus on this subject.

Another approach to female nelationships which uses

grooming äs a measure is based on a concept tenmed the

"similarity pninciple". It wãs suggested that rhesus monkey

females form close bonds with other females that they most

nesemble (de l¡JaaI and Luttrel I , 1986 ) .

The Eimilanity may concenn genetical and
social background (matnilineal kinship),
äge (same age c lass ) , hierarchi cal posi t ion
(closeness in rank) and/or social class
(membenship of the same class).

de l¡Jaal and Lutt rel I , .l986 | 231

This model has much in common r¡ith Seyfanth's grooming

model as rank and kinship are extremely impontant. The

inclusion of claEs is questionable not aIt would agree

that monkeys âre concerned with social cIaEs and the more

pressing issue i s the way in whi ch a researcher could

observe this or meesure it. Age is an int-enesting component

of the model.

Age has been e commonly used vaniable in 'grooming

studies âs most grooming is Lhought to oc cun bet,ween t he

adults, especially adult, females (Lindburg, 1973;

Dnickamen, 1976j Seyfanth, 1977, l98O; Def1er, 1978; SiIk,
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1982; de l¡JaaI and LuttrelI, 1986; Mehlman and Chapais,

1988; Schino et al ì988b). it has been suggested that

iuvenile females direct more grooming to adult females in

compän ison to adul t female grooming di nec ted to the

juveniles (Schino et al 1988b). Another approach has

been t o postulat-e that a I ink exist g bet,ween sex and àgê,

for example, t-o suggest that the oldest "metrierchs"

receive more grooming than othenE (de üJaal and Lutt-rel1,

r986).

CIearly, sex di fferences in grooming cannot be

separat-ed totally from äge differences and sex is anot,her

variable commonly used in these st-udies. AduIt- males àne

general ly thought to give less grooming than f emales and t,o

receive Iess grooming (Lindburg, 1973; Oki and Maeda, 1973;

Drickamen , 197io; Defler , 1978>, although it has been found

that adult- males receive more grooming than t-hey give to

ot hers (McKenna , 1978l. . I t has also been suggest-ed that

males in one-male groups receive the most gnooming from the

adult females (Schino et aI. 1988b). This suggestion will

be discussed presently.

Another area of int,enest in grooming studieE is the

t¡räy in which the behaviour is observed and analyzed. A

numben of researchers have commented on the di fference

between the meaning of frequency and duration measures

(Altmann, 1974; Dunbar, 1978; Mart in and Bateson, ì986;

Schino et åI., 1988). They nelate the diffenence to a

distinct-ion between two types of behaviour patterns
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e,rent s and states . Frequenc i es c en be used to de f i ne en

evenL which is a behaviour pattern of ä relatively short

time spàn, while durations can be used to analyze states

which àre behaviour patt-erns of a more prolonged nature.

In connection to grooming, it is possÍb1e that

frequenc ies and durations measune and nef lec t di f ferent

qual ities in a nelationship. For example, Lhe most f requent-

groomers may not be the most persistent (Dunbar, 1978). It

is important- to determine whethen persist-ence impl ies a

di f ferent qual i ty of relationship . Frequency has been

thought, to nefer to competition bet-ween groomers, while

duration _ has been used to indi cat e a groomee's

"attractiveness" (Schino et aI. .l988b). According to

Dunban, nei t,her f requency non durat.ion can be considered

better than the othen äs it depends on the research

question (Dunban, I 978) . For example, certain individualE

mày gnoom more frequent,ly, while others have a longer

duration. The most impontant- quest,ion becomes : what qual i ty

is more important to the reseârcher?

Problems connected to reseãFch design ane part,icularly

evident in a study whi ch at t-empted to test the

general ly ac cepted notion t,hat in one-male groups, f emales

direct most of their grooming to the male" (Schino eL aI.

l988bt 217>. The statement. of gnooming in one-male groups

càme from three previous studies and none of these Etudies

specifically focused on the grooming behaviour of the genus

Macaca (Hndy, 1977 i languns; Kummer, 1968i baboons). The
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one sLudy which dealt with M. fascicularis was expenimental

in form and concenned the int-roduction of à novel male rnto

a captÍve group (Jones et, aL l982).

The reseerchers' main int,erest wàs to test Lhis

hypothesis, es welI as two others on grooming involving sex

and agê, in connection with meäsupes used to analyze the

behaviour frequency, total duralion and meen duration.

Three species of macaques (M. fascicularis, M. fuscata

and M. nemêstnina) wene observed in order to complete the

study . They suggest,ed that both f nequenc y and tot,a I

duration could provide the sàme quantitative description of

grooming. The cornelations were conf inmed in t-ests of two

of the hypotheses (concerning sex and age differences), but

there wås â pnoblem with the one concerning grooming in

one-maIe groups.

Using the M. fascicularis dat-a base, Schino et al.
(1988b) found that tot-al and mean durat-ion scores conf irmed

the hypothesis that males received more grooming in

one-maIe gnoups, while frequency of t,he grooming bouts did

not. (¡,hiIe they noted that this result did not conform to

thein previous statement- t-hat fnequency and total duraLÍon

gave the same quantit-ative description, they felt that, t,he

hypot hes i s had been adequat-e I y tested and demonst rat,ed .

Duration, more than fnequency, was thought to expnesE t-he

grooming relationship in whi ch the male received more

groom i ng .

This referred to the male's "attractiveness" es a
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partner. A distinction was made between the quality of the

f requency measune in relation t-o the durat ion measune . I t
was thought that fnequency neferred to compet ition between

groomers oven cent,ain part-ners, whi le durat ion expressed

t,he groomee's "attrac tiveness" .

I have drawn attention in depth t-o this st-udy as it is

an example of a pnoblematic reseanch question. If the

correlation between meesures is overemphasized, t-hen it

alIows the reseanch question to Þe manipulated. There may

well be e di ffenence between frequency and duration

measunes , but i t i s not sound met-hodo I ogy t-o state à

di f f erence af ter post,ulating that they pnovide t-he same

quant-it-ative descript ion. The di f f erence must be st-udied

with a critical analysis of the nelationships in the group

or gnoups under invest igation, not simply based on

correlations.

The emphasis on correlat ions is also noted in a study

which. companes grooming and interindividual proximity

behaviour (Tnoisi et aI. 1989). The researchers found ä

cornelation between the two behaviouns in a study on M.

f asc i cular is and M. nemes,t r ina. One of the suggest.ions to

arise from the study was that gnooming and proximit,y could

be viewed às different affiliative behaviours

which express the sâme mutual pnefenence, i.ê. an aspect

of attraction or friendship" (Troisi et a1. 1989i 2O4).

There is à lac k of agreement on this correlation as i t- has

also been suggested that grooming and proximity do not
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generate the same kind of data and ffiäy, in fact, ,,

mediate di f f erent- soc iaI processes" (Hornshaur, l99l : 23> .

The st,udy comparing al logrooming and interindividual

proximity raises än interesting point. Troisi et al. (lg8g)

discuss e methodological pnoblem in studies which use

individual t otals instead of dyadi c scores in the

st.atist,ical analysis. They emphasize the idea that

infonmatÍon on dyadi c relationships ghould not be

overlooked and they employ this methodology in their data

analysis (,Troisi et ã1., 1989: I98).

A numben of Etudies have been done on behaviour

patterns whi ch may or mey not relat-e to gnooming. Hai r

pulling and eating has been discussed as a behaviounal

disorder (Reinhandt et al. 1986), while onal grooming has

been companed in patas and nhesus monkey groups (Starkey et

al. 1989). Mone oral grooming is said to occur in patas

monkeys, with very.lit,tle in rhesus macaques, but the

reason for the difference in grooming behaviour has not

been identified. Both studies are extremely relevant, as

both hair pulling and oral gnooming have been obsenved and

analyzed in my research on the M. si lenus groups.

In addi t-ion, f ac ial expressions have been st,udied in a

var iety of pr imat es and centain t,ypes of communi catory

gestures have been connected to grooming behaviour.

Lipsmacking has been observed as an init,iation proces;s in

grooming intenactions (Van Hooff, 1967; Sparks, 1967;

Redican, l97S; Skinner and Lockard, 1979; Johnson, 1985)
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and has been associated with both the dominant, and the

Eubordinate individual (Van Hooff, 1967). it has also been

interpreted as en âppeesing or submissive display (Redican,

l97s)

A teeth chattening face (Van Hoof , 1967 ) or e gnin-

Iipsmack (Redican, 197s) has also been observed before

grooming sessions. This has been related to communication

f rom subordinat,es (Van Hoof f , 1967 > , but the f ac iaI
expressÍon has also been noted in conjunct,ion with both

dominants and subordinates (Redican, lgTS).

It is impontant, to note t,hat facial expnessions which

accompany grooming have been interpreted to relate t_o

aspec ts of dominance and subordinat-ion . This type of
classification may be too nigid in regand t-o communication

and t,here may wel l be other ureys of int,erpreting t hese

expressions. For example, Índividuals may be ',gneet ing,, one

another or may be involved in ,,f niendly,, behavioun which iE

not- assoc iated with the position the individual occupies in

re l at i on t-o rank

The st,udy facial communication has more recently
been conducted in t-erms of local traditions or

group-specfic meenings (ZelIen, 19A7; Nishida, lgg7,

indicating much greaten vaniability than wes previ,ously

t,hought. This is panticularly nelevant- to my nesearch as

f ac iaI communi cat-ion in connec tion wi th grooming behavioun

var i ed c ons i denab I y between t he t,wo gnoups .

of

Grooming behaviour has not, been deal t, wi th ext-ensively
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in Iion-tailed mäcaquês, älthough the functional aspect of
grooming in tenms of the removet of ectopanaEites and dirt
has been observed in a M. Eilenus group (Hutchins and

Barash , 1976> . Al Iogrooming wäs found to be directed
t-owands the inaccessible parts of en individual's body (the

head, the neck and the back area) and wes also noted in â

group of celebes monkeys and in a group of lemuns.

Grooming behavioun has also been ment-ioned in two

et-hograms dealing with capt-ive gnoups of lion-t-ailed

macaques. One study refenned to t,he obsenvation Lhat

subordinates groomed dominants (Johnson, I 985) and the

other mentioned that allogrooming did not occur fnequently

and rec iprocal and mutual grooming r¡rere observed rarely
(Skinner and Lockard, 1979, .

Proximi t y behavioun has been studied in capt.ive

lion-tails (Honnshaw, 1975, 1985). Results of this analysis

included information t,hat mother-offspning proximity

distances varied considenably and that geneälogical

nelations rrene import-ant in the maintenance of proximal

assoc i at i ons .

The sexual behaviour of f emales and males in capt ivi t,y

has been the subiect of research, specifically concerning

ovulat-ion time (Lindburg et al 1985). The study on

sexual behavioun wes conducted experimentally; this refers

to the nemovâl of the animals from their social groups one

week pnion t,o the test. The results of the study included

the presence of a type of stretch which wes essociated with
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the female before mating occurred -- the stretch was ùermed

"the playboy sol ic itation postune" (Lindburg et al . 1 985:

ì35). This has à definite nelationship to my study às

st-retching was observed to occur in conjunct-ion with

gnooming behaviour, but not in connection to mating

situations.

Given the above approaches to grooming and M. silenus

studies in genenal, there is anot-her issue I would I ike to

explone further in this review. It deals with the way in

whi ch r,rre construc t ac ceptable st or ies or narnatives about

the Iife and behaviour of nonhuman primates. Sociobiology,

part of the evolutionary biology paradigm, has had a great

deal of influence in this constnuction.

The Construct,ion of Primate NannativeE

The way in which tre construct stories about t,he life

of pr imat-es, whi ch are general Iy ref enred to as behavioural

studies, incorporates bias in a numben of âreas the text

reflects the genden and the culf-uiral context of the

observer and it nef lec Ls the past hist-ory of the disc ipl ine

(Haraway, .l989).

According t,o the majority of grooming studies,

individuals work out thei r nelationships based on the

concepts of dominance and subondination. The concern of the

groomer is to placate on appease t,he groomee as the gnoomee

holds e more import-ant position (i.e. is more dominant)

than the groomer. In sociobiology, grooming is thought to
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be â ritual ized behaviour, the main intent being t,o avert

aggression fnom a dominant animal. Therefore an individual

gnooms anot-her in a gesture of conciliation (l¡Jilson, .l975).

Although it has the appeanance of altnuistic behaviour, the

groomer is indeed receiving a benefit, as less aggression

wi I I be directed towards this individual in a Iaten

encount-er. Studies ane not in agreement with the idea that

grooming averts aggression. In fact,, by plac ing the

individuals in such close proximit-y, grooming may ect-uatIy

increase t-he amount, of aggnession (Fainbanks, l98O; Si lk,

ì982).

No longer is grooming pnimarily associated wit,h a

hygienic function, not that this function has ceased to

exist,, but it has taken on anot-hen meaning. Grooming has

become inextricably linked wit,h aggnession thnough the

concept of the dominance hienarchy.

Hienarchies are formed in the counse of
the initial encounters between animals by
means of repeated t,hreafs and fighting. But
after the issue has been settled, each
individual gives way to its supeniorE with
a minimum of hostiIe exchange.
Tnoops of baboons, for example, often go
for hours without displaying enough hostile
exchanges to reveal t-hein hieranchy. Then
in a moment of tension a quanrel over an
item of food is sufficient the nanking
is suddenly revealed appeanÍng in graphic
detaiI rather Iike an image on photographic
paper dipped in developer fIuid.

l¡Ji lson , 1975: 28O

The revelation of rank is indeed a powenful image. At

stake is the not ion that aggressive tendeniies pnovide

evidence for the exist,ence of dominance es this concept-
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cennot be obsenved direct ly. "A moment of Lension"

f urnishes suf f ic ient data t,o postulate the existence of a

dominance hierarchy in the above scenario. If aggressive

conflicts are not the meesune one uses to interpret social

relationships, the image becomes much less powerful.

Dominance concepts and the assessment of rank which

f low f rom dominant--Eubordinat e int erac t,ions has been the

f ocus of considerable controversy wi thin the last t,wenty

years. One of the maion problems with the concept- is

whether i t is pr imar i 1y an anthropomonphi c appnoach

humans may be bound by hieranchical concerns and males, in

parti cular , häy relat-e t o t,his concept, but we cannot be

sure that- other spec ies do or do not, (Rowe11, 1974;

Bennstein, l98l; Fedigàñ, 1982).

It has been suggested that monkeys possess the type of

cognition necesseny in order to rank and classify each

other (Seyf ant-h, 198.l , 1983; Cheney et al . 1986) . ïhe

reàson given for thiE suggest ion is highly anthropomorphic

it is based on the idea that humans constnuct systems of

c lassi f i cat ion in orden t o make sense of t he wor ld.

Fnom a panticipant's point of view,
social stnuctune is essentially a matten
of classification. An individual
distinguishes others according, for
example, to kinship, marriage, stat-us or
nesidence and he lumps oF spl i t,s others
into different categonies that may
overlap to vanying degrees

Seyfarth, 1983: I89

lr,hi Ie i t may be true that some humans are over ly concerned

with classification, the st,atement is a bnoad
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generalization and it is not clear how this can be applied

to nonhuman primates.

It is also doubtful whether a meesune can be devised

to ascertain how an animal might indi cat e knowledge of

their ranking position in nelat-ion t-o ot,hen individuals.

Seyf anth's measure is the grooming int-eract ion, älthough

there is a fundamental circularity in this approach.

. in one group of free-ranging baboons,
I found that adult females, whom I had ranked
by obsenving dyadic approach-net reat
interactions, made a similan nanking of
themselves when responding to each other's
grooming sol ic itat-ions (Seyf arth, 1976> . The
dat-a wene as f ol Iows: al l f emales sol ic it-ed
grooming fon each other by presentíng their
flank. Individuals who received such
gnooming soI ic itations could nespond eit-her
by gnooming or by ignoring the solicitor.
females who received solicitations were given
a nelatively fnee opportunity to dist inguish
among others, and potential ly t-o neveal a
rank hierarchy of theip own preferences.
Results showed that individuals ranked each
other in a mennen consistent with the
dominance ranks I had drawn up on the basis
of approàch-retreat- interac t ionE .

Seyfarth, l98l i 447

The int,erchangeability of groomlng and

appnoach-retreat- int erac t-ions suggest-s that the ini tial

const-nuc tion of rank hierarchies has â pnof ound inf Iuence

on the interpnetations of the grooming nelationships. Rank

hienarchies may exist- because reseanchers have the abi I i t,y

to count cert,ain types of int-eractions between indivi,duals

and then tnansform this information into a hierarchy of

individual rankE (Bernst-ein, l98l ) To assume that, simi lar

rankings ere made by the animaIs themseIves r¿rhen the

ini tial rank ing was const-ruc t-ed by the observer may indeed
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be problematic. This assumption is an underlying component-

in e numben of pnimate behavioural studies. ff the
assumption is f ound t-o be unwerranted, this wi I I al ter t he

conc lusions drawn in these st,udies. They must- be sub jec t
t-o a complete reevaluat ion.

IL is also unclean how dominânce concepts äpply to
evolutionary theory. If priority to the meåns of survival
and nepnoduc tive suc cess is the measune, once again

mediat,ed by aggnession (t¡Ji Ison, l gTs), then we must assume

that the winners of lhe conf l icts have inherit-ed certain
qualities. It is not- clear how animals can inherit these

qual it,ies in negard to nelationships, espec ial ly in tenms

of selective pnessures. The evolut-ion of social behaviour
( in essence, t he relat-ionships bet ween and among

individuals ) has not- been demonstnated in biologi cal

studies; it is nqt clean that it can be demonstnated.

Evolut ionany selective pneEsures cannoù
select for relat ionships such as heavÍer
t han , tâ I I en t-han , smar t en than , op morê
dominant than. Evolutionany select ive
pressurês cannot openate on the relative
content-s of social contexts favouring one
individual over anothen. Genes I ie in the
individual, not in the spaces betr¡een
individuals.

Bernst-ein, l98l: 422

l¡Jhether än Índividual wins or Ioses in a conflict
situation (winners and Iosers are peFcept,ions on the part

of t-he observer) may not- indicate Íf an animal is dominant

over one individual or al I others. Perhaps the perceived

subordinate has a significant, amount of control over the

situatÍon and the concept of a subordinance hierarchy has
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1974). This suggests t,hat

int-eractions cen be viewed utilizing subsLantially

different parameters and t,he change of perspecLive alters
the direction of acceptable behavioural statements. This is
an i mpon tant po i nt es re I at i onsh i ps are sub j ec t, t_o e

radical Iy di ffenent interpretation. NeverthelÊss, the

concept, remains problemati c as i t is bound by the

underlying assumpt-ions that have produced the link between

nanking and dominance the implied exist-ence of a

hieranchy within the group.

Another concer_n with the dominance concept is t-he

permanency of the rank onder. In one grooming study, stat,us

relat ionships within a group of rhesus monkeys were

discussed:

Thi s st udy a l so shows that- t he pat t enns
of intenac tion ühat struc t-une a populat ion of
monkeys int-o a soc iet-y are continual ly
reorganizing, the statuses of individuals
cont-inuaI1y changing, as individuals matune
and às the compositio.n of t-he group changes
thnough addi t-ion and loss of individuals.

Sade, ì965: l6

This is an Ínteresting statemenù, but it was not one that

most reseanchens of that time took seriously. The dynamic

component- of primate 1i f e is not general ly taken int-o

account in the constnuction of hienanchies which tend to be

regarded as stable unÍts.

Dominânce hierarchies

by the observer. Consider

Imagine a net,work
by kinship within à
relat ives cooperat e

are not t,he only systems imposed

the notion of kinship.

of individuals linked
population. These blood
on beEtow alt ruistic



36

favouns on one another in a way that
increases the everage genetic fitneEs of
the members of the network as à whole, êven
when this behaviour reduces the individual
fitnesses of certain members of the group.

t¡JiIson, 1975i 117

Kin selection theony has been used to promote the idea

that it iE kin-based altruism which is operating on the

grooming unit. To soc iobiologists, altnuism is di fficult to

deal with as natural select ion favours individuals who

self Íshly compete in terms of _ their own survival (trfilson,

l97S). If it can be shown that grooming with kin is higher

than with unnelated individuals the apparent altruism can

be explained. I t is impontant- to not,e that the appeânance

of altruism in gnooming relationships has been explained

previously in tenms of the neduction of aggression linked

to the format ion of a dominance hierarchy.

Thene is ä major problem in the use of kin select ion

theory in primate studies. It is difficult to âscentain,

especially in grooming studies, how much grooming has been

recorded solely in terms of the immediate mother-offspning

unit. A female who gives binth to an infant is in immediat,e

proximity to that infant. For the first six months of the

offspring's life, the infant must nemain in close contact

wi th the mother in order t,o obtain sustenance. This may be

à biological necessity, but t-o post-ulate kin selection

based on t-he intense maternal care of t-he young infant is
problemati c .

The use of the term "kinship" is questionable in that

it has extreme anthropomonphic connotations. Humans place a
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considerable value on kin relat-ionships, buL cen Lhe seme

be said of nonhuman primates. Female pnimates do spend à

lange amount of time caring for their offspring. t¡Jhet,her

this can be shown to relat,e t,o genetic di f f enences bet-ween

f emales and males in t,erms of soc ial behaviour has not yet
been demonstrat-ed.

Even in studies that provide substantial geneologies,

it is difficulL to isolat-e the effect,s of kinship from

other vaniables. Relat,ionships may be at-t-ributable to
other factors, for example, to age on friendship. To combat

this problem, k inship has been studied in connec tion r¡,ri t h

dominânce hierarchies and i t has been suggest-ed t hat k in
àre mone likely to support other kin in agonistic
encounters than are nonkin (Si Ik, l 9B2; Cheney et al .

1986). The assumpt-ion r¡hich links kinship to alliance
format ion nest,s on the interpnet-ation of aggressive

situat ions and Ís very much subject to prior assumptions of
t-he obsenver .

In addition to reseanch on kinship, considerable

emphasis has been placed on female primates in recent

behavioural studies. This is due to a number of factors.
There are more women working in the discipline and the

focus also neflects the growth of feminist theory in the

sc iences.

t^Jhi 1e it may not be surprising that primat,otogist,s
(both female and male) place considerable emphasis on

female primates, t-his has led to a methodological pnoblem.
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ïhe behaviour of female primaLes rs veny often intenpreLed

in Lenms of t-he "presumed" attributes of male primates

i t is suggested that females cän be as dominant, âS

aggressive and as competitive as males. I¿ is important to
real ize that by int-erpreting the behaviour of f emales in
this way the nesearcher is molding the female into a

nestrictive framework, one that is ult imately within the

sociobiological paradigm (BIeier, ì986).

This furt-her separates females from males as females

ere considened to have their ourn dominance hierarchies and

ânÊ considered to be more "powenf ul " in cert,ain areas such

äs those connected to mat,ernal behaviour. This tends to

reflect the biology of the female. I am not denying that

females åre "powerful" primates, but I am suggesting that

thein influence is seen to be a part of the overall system

which sociobiology has created. Differences ÞeLween female

and male are stressed in soc iobiology due t,o separat,e

reproductive strategies (Tnivens, lg72). Females and males

invest different amounts of t,ime in respect to the care and

survival of the young. Acconding Lo TrÍvers, the female

investment is higher t-han the male's as t,he female must- noL

only carry the fetus prior t,o birth, but she must also

pnot,ect- and nourish t-he infant fon a long period after iLs

birt-h. The male must spend more time and energy

disseminating his genetic material. This nesults in Iower

investment by the male in t,erms of câre of the young. For

sociobiologists this implies a behavioural difference based
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on the sex of the individual.

A considerable amount of confusion has anisen In

pr imat-e studies connec t-ed to Lhe meaning of t he Lerms ,'sex,,

and "gender". "Gender is a concept developed to contest the

naLural ization of sexual di f f erence in mul t-iple arenes of
stuggle" (Haraway, I989 i 29O). Gender is certainly a

crucial considerat,ion in t-erms of the observer, but not

necessarily for t-he animals which are under invest-igation.
The boundany becomes blunned be,t-ween f emale pr imatologist

and female nonhuman primate (Haraway, lgggi 292>. Blaffer

Hrdy made this quite clear as she was commenting on a

stat,ement made in one of her books:

For genenations, langur females have
possessed t-he means to control their ourn
dest-inies: caught in an evolutionany trap
they have neven been able to use them
(p. 3O9). I might as well have said we.

Blaffer Hrdy ì986: .l38

ïhis has come t: mean that all female primates, human

and nonhuman, are considened to be the same. WhiIe it is

important to understand that, gender has implications in the

u,ay we look at the overal I problem, it is also cruc ial to

realize that, this is due to cultural and leanned factors

relat,ing to the obsenver and not due to a biologi cal ly

inherent trait (Code, ì981 ).

It is intenesting 'to note that in l97O the statement

wàs made that females had "lit-t-le or no power', in.primate

groups (Terry, 197O: 132), whiIe recently reference has

been made to females who "empower" t,hemselves by the use of

certain mat,ing strategies (Small, l99O), in this case,
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synchronization of sexuel cyc les in female Barbary

macaques. l¡Je have gone f rom one extreme to the other and

have subst i t-ui-ed one c onc eptua I prob l em f on another .

"Empowerment" is à term whÍ ch suggests that people,

organizations and communities can gain control or mastery

oven their own affairs (Rappapont, l9A7i 122) and it is

used general ly in connection with community psyEhology.

There is no reason to assume that, female nonhuman prÍmates

are in a simi Iar situat ion to human females within

orgànizations or communi ties. In addi tion, t he

anthnopomorphi c paral 1el impl ies that female nonhuman

primates are in an unfair and unêqual situation. We cannot

make an assumpt ion of t-his magni tude.

The anti c 1e whi ch nef ers t-o t-he "empowenment" of

f emales deals wi th behavÍour whi ch 'is 
nef erred to ag

"promiscuous" in that females mate with multiple males in

rapid succession. It is thought to occur because

males are unable or unwilling to stop them" (SmalI, I99O:

267). "Promiscuity" becomes a term t-hat is applied to

nonhuman primate females because a simi Ian behaviour

exhibited by ä human female is referned t,o in this mannen.

Societal value judgements should not- be tnansferred to

another species as the value iudgement itself may derive

f nom moral isti c concerns and may i.ndeed be questionable.

I t ãppeers that, Smal I 's main concern is t-o provide an

explanation of this "promiscuous" behaviour which r¡¡i 1I I íL

within the bounds of evolutionary theory it must be
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selective or if will not occuF. This explains the

int,erpret,ation of female behaviour in Lenms of the male

the male cannot stop them. The rationale is based on male-

centered theory.

Female Barbary macaques are ,'promiscuous,'
because males ane unable, or unwilling, to
st-op females f rom moving on to new partners.
Females are undefendable resources to maIes,
because females cyc 1e synchronously.

SmaI 1, ì 99O i 28O

The idea that female behavioun must be interpreted in
t-erms of the male is an essential part of soc iobiological

theory, I t has been stat-ed t.hat f eminist theory and

sociobiology âpe very similar Ín thein analytic framework

in that male domination . becomes something one

does nather than e relationship whi ch depends f on bot h i t-s

existence and characten on other relationships,, (smith,

I982 i 227) . This may explain why femare primates are

analyzed, not only in relat ion to the male, but in termE of

"presumed" male attributes.

one thing is abundant-ly c ]ean it is not a f unction
of primatologists of eithen gender to at-t-nibute the concept

of "empowerment-" to the nonhuman female pnimate, assuming

this to be.possible. This is our construction, not theirs.

Var iat ion in pn imate spec ies has become à maj or

problem in primatological studies es t-he main focus of
research has been to ident i fy universal patterns of

behaviour and thus reduce the amount of difference. In this

wey the search for evolutionary patterns as typified by the

behaviour of humans can be justified. This is itrustrated
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in arLjcles on grooming -behaviour which aLtempt to explain
t,he behaviour in terms of generalizations covering a large
number of primate species (Sparks, 1967; Terry, 197O;

Seyfarth, 1977, 1983; Hinde, 1983; Goosen, 19g7).

The individual is often underemphasized in primate

studies, especially if that individual is displaying

behaviour thought to be idiosyncratic. This idea functions

at the group level as wel I'

A pervaEive problem in the study of
smalI groups of captive animals is that
individual or group pecul iarit-ies may
bias results.

Barton,1985:52O

This is not, â problem according to neseârchers who

feel that adaptat ion is â soc ial process and that locaI
t,radÍ tions, rat her than representing pecul iar i t ies, express

the dynamic process of group int-eract ions (Fedigêñ, 1976;

Honnshaw, l99l).

How we view pnimate groups depends to a great extent

on our bac kground and the si t-uat,ion under whi ch we study.

If the objective is to study all animal species in the same

wêy, then the dynamics of a system become less important, in
contrast to stati c qual i ties. soc iobiology's goal is to
use the sàme parameters and t-heory t o analyze both termi t,e

colonies and troops of nhesus monkeys (t¡Ji lson, l gTs i 4) . I f
pnimatology cont inues t-o be dominated by soc iobiological
pninc iples it is c Iear that simi lanities wi I I remain the

prime focus not dif ferences or vaniat-ions in behaviour.
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Chapter III

Êla_lerne¡! of the Research problem

The initial objective of my analysis is t-o delenmine

whether there is e nelationship bet-ween grooming behaviour

and the independent variables of sex, age and kinship. In

addition, I wili analyze the nature of the nelationships

involved in order to essess my observations in comparison

to previous studies.

Reseanch Questions

L Is there a relationship between sex and grooming? If sêx

is à factor in grooming nelationships, do males receive
more grooming fhan females? Do the adult females groom

mone frequent-ly? If this is the case, to whom is theÍr
gnooming direc Led?

2. Is thene a relat-ionship bet-ween age and grooming? I f äge

is a facLor in grooming nelationships, do adulLs groom

mone often than juveni les? Do juveni les direct more

grooming towards the adults in contrast- to the amount- of
grooming given to them by the adulLs?

3. Is there a relationship bet,ween genealogy and grooming

behaviour? rs more grooming directed to offspring by

their mothers? If adult,s are related, do they groom more

fnequent1y than non-reIated aduIts?

In addition to the above reseanch questions, thene are

a number of åreâs of furthen int erest whi ch can be
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investigated. This analysis centnes on the deEcription of

gnoomÍng in the following:

I . Duration of grooming bouts

2. Areas groomed

3. Communication between Índividuals in t-he fonm of

initÍation sequences, midgroom sequences and groom

t-erminat-ions

Specif ic types of gnooming which occur in the t,wo

groups, pànticularly Lhe mouth groom and hair pulling

Analysis of spec i f ic grooming nelationships t-o

àscertain i f cert-ain individuals have f avouned part ners

on unique behaviours Ín particular Iiaisons

Methods

My study was undentaken at the Assiniboine Park Zoo in

Winnipeg, Manitoba and was conduct-ed from May l4th, l99O

through January 3Oth, '199.| -- a period of eight months. The

zoo is home t,o a lange number of l ion-tai led maceques

(Macaca silenus) and two groups are on view t,o the public.

Thein group size vanies and it is this aspect, which offens

an oppont-unity to compane the grooming behaviour of the two

gnoups and to examine the \.Jäy in whi ch the behavioun

differs.

The data have been collected solely on âllogrooming aE

I am interested in the affi I iat-ive nelationships between

individuals. Allognooming is described as grooming between

or among individuals.
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ïhe Subjects in the Studv

The gpoup which was housed in the Tropical House

consisted of eight individuals at the beginning of the

study, while seven individuals remained at the end of the

pnoiect. At this time, the group was composed of two adult

females, one adult male, thnee juveniles and one infant
(Table I ) . The group wi I I be referned to as Group One from

this point on.

An infant male wãs born on Oct-ober 24, 1990, close to

the termination of the study. In addit-ion, Mindy, äh adult

female, and Emily, à female infant, wene included in the

group at the beginning of t he research, but- rúrere removed

shont-ly after on May 18, 199O, due to Mindy's health

problems. Mindy and Emi ly are not inc luded in t-he majority

of the data analysis as infonmat ion on thein grooming

int-eract ions was not col Iect-ed af ter May I8th, 199O.

The group oc cupying a space in the Monkey House

consisted of 12 individuals at the beginning of the study.

This gnoup wi 1 I be neferred to as Group Two. The

composition of the group included four adult- females, one

adult male, four male juveniles and three infants, two of

which wene male and one female (Table 2>. By the end of t-he

st udy, t-hene wepe 14 members as t-wo new inf ants were born

-- Nini gave birth to a female on November 9, l99O and

Nameless gave birth to ä female on December 23, 1990. This

wi 11 be ref lected in the data es t-he amounts of grooming to

both infants wiII be smaller in relat-ion to other
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TABLE I

GROUP ONE

TROPICAL HOUSE

SEXNAME

THUMPER

DEBBIE

M T NDYX*

PUNKY

JUL IUS

BAZ

FUZZ

EMILY

oTTO*XX

F

F

F

M

AGEX

24 YRS

II YRS

I].S YRS

I 5.25 VRS

DATE OF BIRTH

MAY I 966

APR 1979

NOV 1978

FEB I 975

M

F

F

F

m

2 YRS MAY 1988

I .66 YRS SEPT ] 988

I . t6 YRS MAR 1989

2 MONTHS MAR I99O

BORN OCTCIBER 24 I99O

JUL I US
BOZ EMILY
FVZZ OTTO

OFFSPRING
OFFSPRING
OFFSPR ING

THUMPER AND PUNKY
MINDY AND PUNKY
DEBBIE AND PUNKY

OF
OF
OF

X AGE AT THE TIME THE STUDY COMMENCED

XX MINDY AND EMILY I¡JERE REMOVED FROM THE GROUP ON
MAY t8 1990

*** OTTO LJAS BORN DURING THE STUDY PERIOD
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TABLE 2

GROUP Ti¡JO

MONKEY HOUSE

NAME

NINI

OPHEL I A

SAMANTHA

NAMELESS

l¡TOLFGANG

KELSEY*X

SAMMY**

JEREMY*X,

NOELXX

SLOAN

NIEVE

CENTURY

NORANDERXXX

HOLLY*X*

SEX

F

F

F

F

M

M

M

M

M

M

F

M

F

F

BORN

BBRN

AGET

8.5 YRS

9.2S YRS

IO YRS

9. 16 YRS
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NINI AND IT,OLFGANG
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OF
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XX REFERRED

*X* NORANDER

TIME THE STUDY

TO AS JUVENILES

AND HOLLY UJERE

COMMENCED

IN THE DATA

BORN DURING THE STUDY PERIOD
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offspring.

Group members wene c lasst f ied in Lerms of adul ts,
juveni les and infants:

adult i alI the adulLs wene eight yeårs or olden and aII
t,he adu I ts were sexua I I y mat ure

iuvenilei within this caùegory, I placed all individuals

oven one yeer of âgê, so Ít rncluded animals

from this age up to thnee years of ege there

were no subadults (three to fÍve years of age)

in eithen of the two groups (t.he lack of

subadults is important to consider when epplying

the results of this study to other pnojects)

infant: all individuals younger than one yean of âge.

The reason ,I chose the division between juvenile and

infant at one yeâr relates mainly to the activities of the

animals at Lhis age. Prion to this, the infants are

primarÍly in the vicinity of thein mot-hens. After one yeàr,

more tÍme is spent playing wit,h ot-her age-mates and older
juveni les (personal observaLion) . It is somewhat of àn

anbitrany procedune to categorize group members in this way

and eny categorizat-ion is a cneation of Lhe observer. This

is the main reason I employed t-his system of c lassi f ication

äs I f el t this division t,o be the Ieast problematic . The

majority of gnooming occurs between the adulls. To create

mone categonies in respect t,o individuals of one, two and

t,hree yeâns was not ä construc tion necessary Lo this

particular grooming study.
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The majonity of the individuals in both groups were

easily identifiable, except in the case of the juveniles in
Group Two. The juveniles, âlI male, were similar in size
and eppeânance es their ages ranged from 1.6 Lo 2.3 years.

I t wes evident, t hat ac curate identi f i cation would be

impossible in the time avai lable for my observat ions. AI I

four juveniles wene given the same designation and the

impact, of this will be discussed Ín the results section.

The mäcâques had access to both indoor and outdoor

enc l osunes dun i ng the st udy . Most o f t he dat-a were

collected when the animals occupied the outdoor speces. In

Group One, 77.3 percent of the bouts rrere obsenved outside,

whiIe ?2.7 percent were collected in the indoor enclosure.

In Group Two, 76.4 percent were collected in the outdoon

enclosure with 23.6 bouts observed inside.

Group One had access to an outdoor cage, measuning g

met,res by 13.7 met-nes by 5 met-res high. I t wes covered in

wire'mesh on three sides including the roof, with the wall

of t-he Tropi cal House enc losure providing the f ounth side.

The ground was covered in gnass and pont ions of t,nee trunks

and logs were scattered in cent-ain åreas along with large

rocks. The indoor cage wes considenably smal ler and

measured 3 metres by 4 metres by 3.3 metnes high. The

wal Is were made of painted conc rete, âl though glass

partition sepanated the animals from the public. Three

shelves for the animals' use were at-tached to the wal ls and

â pole was situated in the middle of the cage with a flat
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ENCLOSURE GROUP ONE
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plàt.form on the top. In bot,h situations, t,he individuals

could be seen and identified easily, but there was à space

between t,he indoor and outdoor areas where they were able

to disappean from sight. This did not happen frequently

and so did not pose a signif icant- problem.

Group Two had a similar syst-em of enclosunes. The cage

itself wås slightly elevated and the floor of the cage was

made of concnete. It uras hexagonal in shape and each waII

measured S.2 metres long. The height was 3.6 metres. Inside

the cage, there wes ä long elevated shelf at the rear and

t-wo t-ree t-nunks toward t he f ront of lhe cage. The wal Is

were made of wire mesh on three sides including a portion

of the noof while the walls of the Monkey House enclosure

formed the nemaining three sides.

The inside spece .was somewhat di f f enent f rom !h"
Tnopical House as thene were three compantment-s, separate

yet connected, for the animals to inhabit. Each compartment

measured .l.5 metnes by 1.5 metnes by 2.4 met-nes high. Glass

formed one waI1 while the nemaining walls wene made of

concrete and metal. The ceiling had an open design uJith a

series of iron bars fonming the top of the cage. The

inside and outside enclosures were connected by a Iong

tunnel, but most individuals did not spend much t.ime in the

tunnel; in genenal, they spent their t,ime either inside or

outside.
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Method of Data Collection

Data rrere col lected on grooming bouts which occurned

between individuals. A grooming bout uras def ined as any

occurrence where one individual picked through t,he hair of

another. Both hands were generally used in grooming, but

one-handed grooming also occurned. Gnooming by mouth and

hain pulling had been observed previously so informat-ion on

these ac t ivi ties was recorded under the category del ineat-ed

as a grooming bout

lf a grooming bout had a durat ion of less than 30

seconds, it was neconded as a bnief groom. If the bout

lasted 30 seconds or longen, Lhe durat-ion was noted; if the

gnoom uras i nter nupt ed f or more t han 30 sec ondg , thi s

terminated the bout.'Information r¡ras collected on the areas

groomed in order t-o asceFtain if certain areas u,ere groomed

more frequently than othens. The areas were necorded using

the following categories: head, back, chest, Iimbs,

geni tals and t ai l

Behaviour which ocEurred prior to the grooming session

was noted in order to assess whether the preceeding

sequences wene assoc iat ed pn iman i ly wi th t,he groomer or t-he

groomee. The behaviours included lipsmacking, stnetching

or an approach to or by anothen individual. Lipsmacking was

defined as a napid up and down movement of the lips the

mouth ures closed and the teeth r¡rere not visible. stretching

refenned to e behaviour where t,he head was tilted back, the

chest stnetched out and one oF both arms wêre naised in the
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air.

In certain cases, the parti c ipants wene si Lting

together and one would lean ovep and sta¡t to groom.Any

ac tions othen t han I ipsmac k ing and st ret-ching u/ere not-ed

and categonized in nelation t-o the groomen and the groomee;

f on example, ä "hugging" sequence, post-une change and play .

The "hug" was a t-erm used to indi cat e a ventral-ventral

embnace between two indjviduals. Although I nefer to it as

a "hug", I neal ize that the behaviour may be di f f erent- f rom

the type of hug engaged in by human individuals.

Communication occurned in the middle of a gnoom as

well and notes r¡rere taken specifically on sequences of

lipsmacking, hugging and stnet-ching. Other behaviours that

occunred were also neconded; sel f -grooming and moving t-o

anot,her ârea of the cage provide examples of the type of

behaviour which was noted.

Gnoom t,erminat ions wene observed and inf ormation t¡ras

col lec ted on whethen one individual left or anothen
:

approached, i f anothen gnoom oc curred, i f a rec iprocal

event occunned or if the termination happened due to

anot her int erruption .

The data were neconded on a çheck sheet (Appendix 1 ).

The seÉsions wene timed wi t-h a lange wat-ch whi ch could be

nead quickly, although it rras necessàry to glance downward

to record the time. Obsenvations were collected in lhe

monning between IO:OO à.m. and 12:30 p.m. and in t,he late

aft-ernoon between 4:30 p.m. and 6:30 p.m. Bot,h obsenvation
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peniods took place after the animals had been fed. SesEions

ranged from one to t-wo hours in length depending on weathen

conditions and zoo activity. Data were collect,ed on both

groups in the same day by alternating monning and aftennoon

sessions. The majorit,y of grooming bouts occurned in t-he

morning sessions as opposed to t,he af ternoon eessions. In

Gnoup One , 62 .2 pen c ent- af t he bout-s oc c ur red i n the

monning in contrast to 74.2 percent for Gnoup Two.

The technique used to record the gnooming behaviour of

the t-wo groups is nef erned t-o as al I oc cunrence Êampt ing

(AItmann, 1974). This ref lect,s the research pnoblem in that

â more complete record of the grooming behaviour of al I the

gnoup members could be compi 1ed . In t his wäy, bot h

f nequency and durat-ion could be cal culat-ed and both

measures are important aspects of grooming behaviour.

Al I occunrences has also been nefenned Lo as a

continous necording t,echnique.

In practice, continuous necording is
typically used fon neconding the
f nequenc i es o f d i sc net-e events and f or
recording the durat-ions of behaviounal
states, påpticularly when it is impontant
to preÊerve informat,ion about- the sequence
of behavioun pat-t-erns.

Mantin and Bat-eson, 1986:53,54

For my punposes, it uras important to recond as much as

possible in relation to gnoomÍng, es the study contains

both descnipt,ive and infenent ial stat-istical analysis. Not

only was it, crucial to note all categonies on my check

sheet, it was essent ial to recond those behaviouns not

outlined specifically on the sheet. l¡Jhile I had completed a
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preliminany study of grooming, it was not clear that I had

observed al I the ac tivi ty connec ted to t he grooming

behaviour of the two groups.

Al I occurrences sempl ing provided the most useful

method for the col lect ion of grooming data. l¡/hi 1e grooming

occurred frequently, it did not occur at rates so high that

I was unable to record all Lhe sequences. Aü the same time,

certain observation sessions had a much higher frequency of

gnooming interact-Íons and it is not- possible to provide en

absolute guarantee that alI grooming bouts urere reconded.

The zoo is a public domain and there were instances

when observation conditions were not optimum. For example,

i f a large number of visitors approached .the animal

enclosures in â noisy on interfening manner, this would

dist ract the animalE and gnooming bouts would be

discontinued. In these circumstances I could eithen stop my

observat-ions or, if the distnaction was not too severe I

could keep necording, but i t was import,ant- to not e the

reàson for the disruption.

For the most part, visit,ors did not distnact the

animals except- in certain cases where Lhey tried üo touch

on feed centain individuals. In those cases, f would cease

recording to comment on t hei r behaviour (visi t ors ) . t¡Jhen

this oc curred, I would indi cat e a bneak in t he observat-ion

time

Method of Data Analvsis

The data were coded and ent-ened into an SPSS-X
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computer program to anaIyze the resu1ts. The chi square

test was chosen fon the analysis of the independent

variables, sex, age and kinship. This was wanrant,ed as al l

the variables urere measured at the nominal level (age data

were grouped under the categonies adult and juveni Ie) .

since the numben of choices available to group members vrene

limited, the chi squâre tests were adjuEted accordingly
(Ferguson, I 966 i 212> .

The bouts urere separaled into thnee groups: those of

brief duration (Iess than 30 seconds); grooms of 30 seconds

on longen; and those of lo minutes on longer (Table 3). The

maiorit-y of the analysis has been done on the total number

of gnooms, âlthough the breakdown int-o smallen units has

been used for speci fÍc behaviors, for example, mouth

grooming, hain pulling and midgroom sequences. It is

important not to overlook t,he grooming bouts which consist,

of extneme values (i.e. those of Io minutes or longen) as

these bouts contain Ínformat-ion which tends to be excluded

fnom the analysis of the total number of grooming bouts.

In tot-aI, 731 grooming bouts r¡rere necorded over a

period of I months for Group one and l94o bouùs were

observed in Group Two. Group One spent a total of 19.7

hours engaged in grooming behaviour, while sA.7 hours was

the total for Gnoup Two. The two groups were observed for

244.9 hours 126 .7 houns f on Group one and I l8.3z hours

fon Gnoup Two.
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IABLE 3

BREAKDOLIN OF GROOI,Í ING BOUTS

GROUP ONE GROUP Tt¡JO

BRIEF

30 SEC. OR LONGER

i NCOMPLETE

TOTAL NUMBER OF BOUTS

MORNING BOUTS

AFTERNOON BOUTS

i O MIN. OR LONGER

LONGEST GROOMING BOUT

TOTAL DURATION

TOTAL OBSERVATION TIME

27.5 MIN. 22.25 MIN.

I 9.7 HRS 54.7 HRS

t 26.7 HRS 1 1 8.32 HRS

300

413

t8

731

455

276

t7

657

1 222

61

I 940

1 440

500

3l

BOTH GROUPS

ÏOÏAL NUMBER OF GROOMS 2671

TOTAL OBSERVATION TiME 245.02 HRS
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Chaoter IV

Resu I ts

Sex Differences in Gnoominc

The relat ionship bet,ween the biological sex of t-he

participants and their grooming behaviour was analyzed in
both Gnoup one and Gnoup Two. There was a significant

di f f erence in the selec t ion pat-tenn of the males and

females in both groups (TabIe 4; chi square, p(. OOI ) .

Group One:

In comparison to the expected fnequency, a higher

numben of observations wene noted in nelation to the

selec t-ion pattern of the f emales and the males i males

groomed females mone frequently' than expected, whi Ie

f emales gnoomed ot-her f emales more of ten. This t-est deals

with the gnooming frequencies in relat ion to the total

number of f emales and males (exc luding one inf ant- ) --
analysis is based on a Eomparison of foun females and tr¡o

maIes. Specific partnenships and durat ions between

individual gnoup membens will be discussed in the following

chapten.

In t-erms of descnipt,ive st-atistics (Figs.l,2j TabIe

4A ) , the f emales had a gnooming f nequency of g6 .7 percent-

of the t-otal bouts compared to the frequency of the numben

of male gnooming bouts at 1 3. I percent ; males neceived more

grooms than they geve to others, while the females acted as

the gnoomens mone often than they acted as the groomees.

The f emales rúere involved in more grooming sessions wi Lh



CHi SQUARE DBSERVED

MALE TO I"IALE
MALE TO FEMALE
FEMALE TO MALE
FEMALE TO FE}4ALE

ÏOTAL

CHI SQUARE - 18.75

60

TABLE 4

GROUP ONE

Fo

12
a2

t86
396

676

df - 2 p(.OOì

AND EXPECTED FREQUENCIES
SEX

Fe

i 8.8
75.2

232.A
349.2

MALE TO MALE
MALE TO FEMALE
FEMALE TO MALE
FEMALE TO FEMALE

TOTAL

CHi SQUARE - 37O.1

GROUP T|¡JO

Fo Fe

9 ì O8.5
208 ì O8.5
550 785. O

7c^6 471 .O

1 473

df - 2 p(.OOl
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ÏABLE 4A

GROOMING DISTRTBUTION OF FEMALES AND IIALES

GROUP ONE

GROOMER # OF GROOMS # TO FEMALES T TO MALES

FEMALES 634
MALES 96

406 (64*) 226 (35.6f)
83 (86 5U ) ì3 (13.5Í)

INCOMPLETE I

ÏOTAL 731 f AS GROOMERS f AS GROOMEES
FEMALES A6.7 FEMALES 66.9
MALES I 3. I MALES 32.7

GROOMEE HOURS PERCENT OF TOTAL

FEMALES ì O.8 54.8
MALES 8 .7 44 .2
INCOMPLETE O.2 I.O

TOTAL HOURS 19.7

. GROUP TI.JO

GROOMER # OF GROOMS t TO FEMALES t- TO *t*
FEMALES 17ro9 962 (56.3f) 725 <42.47,)
MALES 225 215 (95.6f) tO (4.4y,)
INCOMPLETE 6

TOTAL 'I94O f AS GROOMERS % AS GROOMEES
FEMALES 88 ì FEMALES 60.9
MALES 1 I .6 MALES 37 .9

GROOMEE l{ours PERCENT OF TOTAL

FEMALES 32.O 58.5
MALES 22.4 4I O
INCOMPLETE O.3 O.5

TOTAL HOURS 54.7
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ot-hen females than they were with the maIesI females

select-ed female partners in 64 percent of the grooming

bouts, while they groomed males in 35.6 percent of the

bouts; males selected female pantners 86.5 pencent and

gnoomed other males 13.S percent.

Grouo Two:

In terms of the chi squane test, the nesul t-s of this

group wene similar to Gnoup One. Males groomed females wit,h

a f requency higher than expected and t-his was the case fon

females grooming olher females, es we11. As indicated for

Gnoup One, this analysis deals r¡¡it,h the grooming

f requenc ies in relat ion to t,he tot al number of males and

females (excluding five infants) -- the dala is based on a

comparison of five males and four females. Spec i fic

partnenships and durations between individual group members

wi 1 l be discussed Iat er .

In tenms o.f descriptive statistics (Figs.1,2; Table

4A), females gnoomed fon 88.1 percent of the total bouts,

while the males gnoomed for ll.6 percent; females received

60.9 pencent of the gnooms, while the males neceived 37.9

percent . The t otal number of gFooms at t-n iÞuted to f emales

consisted of 17O9 sessions; they gnoomed each other fon

56.3 percent- and groomed the males for 42.4 percent-. The

males had a total of 225 grooms of which 95.6 percent u/ere

directed Lo the females and 4.4 percent to other ma1es.
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Aqe Differences in Gnoominq

Data on age wepe coIlected in t-erms of the following

categonies: adult-, juvenile and infant. For the punposes of

t he chi squane t est, t-he dat a wene grouped under t he

headings of adulù and juvenile. AII the infant-s were

removed from the daùa base for this analysis as they did

not groom ot-hens. There r¡/as â significant difference in
the grooming patterns in relat-ion to these two categonies

in bot-h gnoups (TabIe 5; chi square, p<.OOt ).

Êroup One:

In comparison t,o the expected fnequencies, a higher

number of observations was noted in the grooming patt-ern

between the two categories: adults gnoomed adults more

frequently than expect,ed and juveniles groomed adult-s more

of f-en t,han other juveni les.

t¡Jhen the descriptrve statistics are considened (Fig.3,

Table 5A ) , 52.5 percent of adul t grooming bouts rrene

dinected to other adults, while the adults gnoomed the

iuveni les f on 42.1 pencent. of the tot-al number of adul t-

bouts. Juveni les gnoomed the adul t s f on a t-ot-al of a7 .a

percent- of their bout,s wit-h only 3.1 percent directed to
ot'hen i uveni les. The inf ants did not gnoom at al I and the

iuveni les and inf ant- neceived more grooming than they gave

to othens; the opposite ri/às true for the adults.

Fon the distnibution of age and sex combined, see

Table 6. of particulan intenest- àne the gnooms bet,ween

adult females and juvenile females. The adult females
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TABLE 5

CHi SQUARE OBSERVED AND EXPECTED FREQUENCIES
AGE

GROUP ONE

ADULT TO ADULT

Fo

332
ADULÏ TO JUVENILE 26,6_
JUVENTLE TO ADULT 85
JUVENILE TO JUVENTLE 3

ï0TAL 676

cHI SQUARE -- 102.02 df -- ?

GROUP Tt¡J0

p( . OOI

Fe

235 .2
352 I

53. O

35. O

Fe

707.O
707.O

36. 9
22 .1

ADULT TO ADULT
ADULT TO JUVENILE
JUVENILE TO AOULT
JUVENILE TO JUVENILE

TOTAL

CHT SQUARE -- 303.58

Fo

I O20
394

56
3

1 473

df2 p( . OOI
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TABLE 5A

GROOMING DISTRiBUTION -_ AGE

GROUP ONE

t_oF # TO # TO * TO
GROOMER GROOMS ADULTS JUV INÈ

ADULT 632 332 (32 .5-t) 266 ( 42 . 1ï.) 32 ( 5 .t t )
JUVENILES 98 86 (A7 .Aï. ) 3 (3. I I ) 9 (g .2y")
INFANTOOOO
INCOMPLETE ì

TOTAL 731 ADULT 86.5f
JUVENILE 13.4I

GROUP TI,JO

toF *TO *TO #TO
GROOMER GROOMS ADULTS JUV INF

ADULT 1864 lo2o (54.71) 394 (21 .1ï,> Aza (23/.)
JUVENILE 61 56 (9t.8f ) 3 <4.9t) 2 (3.3f )INFANT 9 5 (55.6f) I (tt.ìf) 3 (33.3f)
INCOMPLETE 6

TOTAL 194c ADULT 96 . 1/.
JUVENILE 3,1Y"
INFANT O.5I
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Grooming By Age
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TABLE q

GROOMING DISTRiBUTION
SEX AND AGE COMBINEO

GROUP ONE

PERCENT TO
PERCENT ADULTF ADULTM JUVF JUVM T NFM

ADULTF 566 77 .4
AOULTM 66 9. O

JUVF 68 9.3
JUVM 30 4.1
INFM O O. O

INCOMPLETE 1 O,2

TOTAL 731

ADULÏF 17O2
ADULTM 162
JUVM 6I
INFF 7
INFM 2
INCOMPLETE 6

TOïAL I 940

34. S
98. 5
63 .2
60. o
o.o

47.7 4t.S
I .4 93.8
3.1 9t.8
o .4 42.9
o. r too.o
o.3

12.7
o.o

19. ì
40. o
o.o

29.5 t7.5 5.5
o.o o.o t.5
I .5 2.9 13.2o.o o.o o.oo.o o.o o.o

I NFM

22.8 14.7 I O. 2
3.7 1 .9 0.6
4.9 3.3 0. O

14.3 2A .6 14.3o.o o.o o.o

GROUP TI¡JO

* OF PERCENT TO
GROOMER GROOMS PERCENT ADULTF ADULTM JUVM INFF

9.5
o.o
o.o
o.o
o.o
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groomed iuvenile females for 29.5 percent of the gnooming

bouts of the adul t- f emales . This is in contnast t-o 6a.z
pencent of iuvenile female grooming towards t-he adult
females. The number of juveni le male grooms should be

noted, both to t,he adult- females (60 percent-) and t,o the

adult male (40 pencent).

Gnouo Two i

This group was similan to Gnoup one in the serection
pat-tenn of t he adul tE and t he j uveni I es . In compan i son t-o

the expected frequencies, thene was â highen number of
observations in terms of adul ts choosing ot-hen adul ts and

the juveni Ies groomed the adults mone frequent,ly than

expec t.ed.

In terms of descniptive statist-icE (Fig.3, Table SA),

the adul ts had t he most grooming bout,s, 96 . I percent, wi t h

55 percent- of their grooming direct-ed to othen adult,s,

while 21 .1 pencent- was directed to the juveniles. The

iuveniles groomed the adults in gl.B percent of their total

bouts and groomed each other in only 4.9 pencent of thein

total bouts. Juveniles and infants peceived more gnooms

than they geve, but the infants did, in fact, groom othens

only nine gnooms, but of these grooms, five were

dinected towands the adults. of the nemâining foun grooms,

one was given to a juvenile, while thnee were dinected to

other infants.

Fon the distribut ion of age and sex combined, see

ïable 6. In terms of the juvenile males, 9l.g percent of
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their gnooms wene directed to the adult females the

iuveni1e males did not groom the adult male at aII. The

adult females directed 22.A percent of thein grooms to the

iuveni1e males, whi1e other adult females neceived 4l.s
percent of the grooms. The adul t- male received gnly 9. s

percent of grooms from the adult females. There weFe no

iuvenile females in this gpoup.

Kinship Relat ionships ín Gnoomino

ïhe distnibution of kin and nonkin gnooming in the two

grouPs wâs analyzed in t-enms of descniptive stat-ist ics
(ïable 7), while a chi square test was conduct-ed only on

the adult female kin and nonkin cat-egonies in Group Two.

There was a significant diffenence in t-he select-ion

patterns of kin and nonkin in this gnoup (Table 7; chi

squane, p<.OOl). The lest was not, done on Group One as

there wene wene no kin nelationships between the adult

females in this gnoup

Grouo One:

tr,ithin Gnoup One, it was possible to determine al1

k inship connec t-ions in the grooming bout,s and al I the

iuveniles could be identified. The group had ä slightly

highen total of nonkin grooming bouts than those related to

kin membens (50.7 pencent to 49.3 percent, TabIe 7A). The

iuveniles and infant had the most kin grooming, while the

adult-s wene gnoomed more by nonkin 76 percent of kin

groomÍng went to ühe juveniles and infant,. while 89 percent
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ÏABLE 7

CHI SQUARE OBSERVED AND EXPECTED FREQUENCIES
KINSHIP AMONG ADULT FEMALES

GROUP Tl¡JO

Fo Fe

KIN GROOMING 29A 232.3
NCINKIN GROOMING 399 464.7

TOTAL 697

CHi SQUARE. -- 27 .A4 df -- I p(.OO1

GROOMING DISTRIBUTION KINSHIP

GROUP ONE

GROOMER # OF GROOMS PERCENT ADULTS OFFSPRING

KIN 359 49.3 24r, 761
NONKIN 369 50.7 90r tof
TOTAL 72A

GROUP Tt¿JO

EXCLUDING JUVENILES

GROOMER # OF GROOMS PERCENT ADULTS
OFFSPR I NG

KiN
NONK I N

TOTAL

695
7t8

l413

49 .2 44 .6r, SS 4/"
50.8 99.3Í 0.714
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of nonkin grooming went t-o t-he adults. As indicated

previously, t,he only k in nelat ionships that exist- in this

gnoup ere between the adults and their offspring.

Gnoup Two:

In this group, there uJere four juveniles who were very

close in ege to each other and it was not possible to

distinguish ac curately between them in at 1 grooming bout-s.

This posed a problem in the det-erminat,ion of kin

connections in this gnoup. Due Lo this complication, the
juveni les wene nemoved fnom the data base in orden to

establish the numben of kin and nonkin gnooming bouts.
' t¡Jhen the juveni les were removed f rom t-he data base,

kin grooming had â frequency of 49.2 percent, while nonkin

gnooming ac count-ed f or 50 . I percent . Kin grooming was

distnibut-ed to the offspring in 55.4 pencent of the grooms,

while the adult-s received 99.3 pencent of nonkin grooming.

In t erms of the adul t- f emales, k in grooming ac counted

f or a t-otal of 29A grooms, whi le nonk in grooming congisted

of 399 gnooming sessions (697 total grooming bouts). Thene

uras a highen than expected number of grooms between kin

membens (TabIe 7; chi square, p<.OOl). Thene are two fu11

siblings and two half-siblings in this gnoup. Since the

t-est deals wit,h the total number of kin grooms, â

signi fÍcant di fference between fuI I sibl ing and hal f-

sibling grooming wäs not detenmined. It wiII be necessary

in t-he f ol lowing chapten t-o analyze spec i f i c part,nerships

in terms of both fnequency and duraùion.
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Groomino Frequencies and Durations

Gnoup One;

In t,enms of f requency, the adul t f emales had a highen

numben of grooming bouts, both às gnoomers and as groomees.

Debbie gave 54 . 8 percent of t he gnooming bouts, whi Ie
Thumpen (the oldest female) neceived t.he most grooming

bouts with e percentage of 23.3 (Fig.S, Appendix Z).

There was substantial variat ion in the proportion of
grooms given, to t,he number of grooms neceived. The males

received more than they di nec ted to ot-hers in al1 cases.

Among the adult females, Thumper received sl ight ly mone

t-han she gave, while wilh Debbie it was the revenser s4.7

pencent, as groomen ; 19.2 percent as gnoomee ( f or
frequencies of grooms categonized according to length, see

Fig. 6, 7 and 8; Appendix 2>. In brief gnooming sessions,

both rhumpen and Boz, a juveni le female, neceived mone

gnooming bouts than they geve to others. In gnooms lo min.

or longen, Thumper geve the highest numben of grooms, while
Boz wås not involved in any grooms of this 1ength.

overall, the females were groomed for a total of lo.g
hours (out of à total of 19.7 hours) on s4.g percent, while
t he males wepe groomed f on 9.7 hours or a total of 4r.z
pêrcent-. Although Punky, the adult maIe, was gnoomed for
5.9 hours (the highest dunat ion), the majority of his
gnooming was given by Thumpen who provided 76.9 percent of
his total amount (Appendix 4). In contnast, Debbie gnoomed

Punky f or a tot-al of 16.9 percent.
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ïhumper groomed for 8.3 houns which was the longest

dunation per gnoomer, âlthough Debbie spent à tot-a1 of g

houns in grooming bouts which rras close t-o the amount

Thumper accumulated. The longest groom was between Thumper

(groomer) and Punky (groomee) and lasted for 27.g minut-es.

Gnouo Two I

Nini, ãh adult female, had the highest frequency of
grooming bouts at- 32.9 percent and she also Feceived the

most- grooms with l3 percent of the total bouts. The

iuveniles and infants had a higher frequency in total, but

their grooms wene distributed among 4 and s individuals

respectively (Fig. 9, Appendix 3).

In this group, al l the adult females gave more

gnooming than they received, in nelat-ion t-o the t-otal

number of bouts. The grooming fnequencies of the adult
male pnesent an intenest ing case in that he had the same

numben of grooms in both cat-egor ies (gnooms given and

grooms received) with a frequency of A.4 pencent.

Among t-he f requenc ies of grooming bouts of di f f erent
lengths (Figs. lO, ll, 12, Appendix 3), both t*folfgang and

Nameless show unusual nesul tE. These resul ts may be

important in determining the variability within female and.

male behaviour patterns. hJolfgang gave more brief grooms

than he received (1o.4 percent to s.o percent ), while, in
gFooms of lo minutes or longer, Nameless neceived mone

bouts t-han she gäve to others (12.9 pencent i-o 9.7
percent). t¡JoIfgang's behaviour raises ân interesting
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ques¿ron in connection to the meaninq of brief grooming

sessions as opposed t-o grooms of longer dunation. Thene may

be a qual i tiative di f ference bet ween long and short

gnooming sessions. This wi11 be examíned further in t-he

discussion sec tion.

The females were gnoomed fon â total dunat-ion of 32

houns (out of â t-ot al of 54 .7 houns ) on 58. 5 percent . The

males urene groomed for 22.4 houns or 4l .O pencent. Nini, àñ

adult female, accumulated the highest number of houns in

both the gnoomen and groomee category wiLh the exception of

the juveni1e classificat ion (four individuals contributed

t-o t hei r t-ot-al. ) . Nini spent a t-ot al of l6 hours as groomer

and she was groomed for a total of I houns. In t-erms of

boLh f requency and durat-ion, Nini had the highest amount as

groomer and as groomee.

klolfgang was gnoomed fon â total of 7.3 houns, and in

his case, Samant-ha provided 43.A pencent of his t-otal

grooming (Appendix 6). The longest groom occunred between

OpheI ia (groomer ) and bJol f gang (groomee) and Iasted f or

22.25 minutes

Aneas Groomed

Percentages fon the areas groomed in both groups ane

given in Table I and the groups di f f en t-o the greatest

ext-ent in the amount of groomÍng to the limbs and genit-al

area. AduIts in Gnoup One groomed the genital anea of
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parfnens more frequently than the Iimb anea, while in Group

Two, it wàs the reverse, except in tJolfgang,s cage. This

may nelat-e to sexual ac t ivi ty connec ted t-o ühe adul t male

in Group Two. Fnequently he would attempt to mate with ä

female and, if mating did not occur, hê wourd groom the
genital anea of the female.

In Gnoup One, the highest number of gnooms were

focused on the back. The exception was Boz who groomed the

head årea more frequently. In Gnoup Two, the nesults rrere

not as c 1ean. The area of the back uras more f nequently

gnoomed, âlthough t-here were â number of individuals who

gave more grooming to the head anea, specificaliy, Ophelia,

Nameless and Nieve.

Approaches and Initiation Seeuences

A numben of actions Ínvolving communication between

the gnoomer and the groomee wenê reconded pnion to the
grooming session. one very intenesting nesult \¡Jâs that the

majority of initiation sequences occurred in grooms which

had à dunation of 30 sec. on longer, not in grooms of bnief
duration (Tab1es lO and l2).

Group .One I

Lipsmacks were obsenved with aII individuals, both es

groomer and as gnoomee, although rhumper and Debbie had the

highest frequencies, nespectively. The use of the stnetch
wàs anothen mat,ten. As gnoomers, Debbie and Boz used this
exc lusively, whi le as groomees Debbie and punky were t,he
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BACK
CHESÏ
LIMBS
GEN I TALS
TAIL

GROOMER

ÏHUMPER
DEBBIE
PUNKY
JULIUS
BOZ
FVZZ

GROOMER

NINI
OPHEL I A
SAMANÏHA
NAMELESS
t¡JOLFGANG
JUVENILES
SLOAN
NTEVE

PERCENTAGE OF GROOMS PER iNDIVIOUAL

a2

TABLE 8

AREAS GROOMED
PERCENTAGE OF TOTAL # OF GROOMS

GROUP ONE

44 .2
68. I
to. r

\4.6
22 .2
t7 .4

AREAS GROOMED

GROUP ONE

CHEST LIMBS

22.9 2t .7
6. O 13.8

t o.6 12.1
13.3 16.7
2.O 4.O
o. o 5.6

GROUP TI¡JO

45 .8
60.2
9.2

24.2
r5.5
19. I

GEN I TALS ÏAIL

38. O 27 .1
17.5 r8.O
33.3 7.6
16.7 6.7
2.O 4.O
5.6 5.6

HEAD

54. I
38.5
5r.5
13.3
70.o
27 .7

BACK

73.5
68.8
6A .2
7o^.o
44.O
72.2

HEAD

42.O 59.4
57 .3 53.6
s2.7 67.4
55. r 5l .4
ì1.ì 79.6't8 0 80. 3
o.o too.o

57 .1 42.9

GROUP TI¡JO

BACK CHEST GEN i TALS

18. 3
20. o
22 .2
6.7
8.6
4.9
o.o
o.o

7.1
l4.l
17 .7
5.7
t.9
3.3

LIMBS

30.9
25.6
26 .4
22.9
2.5
4.9

TAIL

r8.8
19 .2
'I 5.6
24 .7
17 .9
4.2
o.o

t4.3
o.o
o.o

o.o
o.o
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only individuals involved.

Thene was no indication that- the stret-ch was

associated with sexual activity, as Debbie used t-he posture

prior to grooming Thumper, not only in grooms with the

adult male. Reference has been made t-o a t-ype of stretch

associated with sexual activity and perfonmed by the female

r¡hich has been tenmed the "playboy solicitation posture,,
(Lindbung et àI. , 1985: 134). The stnetch was not- obsenved

with any incidence of mating behavioun in this gnoup. A

connection, oF lack of one, between the two types of

stnetching behavioun wi tI be analyzed further in the

discussion sec t ion.

The cat,egory "other by groomer,, consisted of ,,hugs,,,

mating, play, "gr inniñg" , .touching anothen individual and

"inspecting" the genital area. Thumpen was involved in t,he

most seguences, with play between Thumpen and JuIius the

most frequent activity. This is somewhat Eurpnising,

although JuIius is Thumpen's last offspring. play sequences

between adult females and juveniles äne not emphasized in

the pr imat e I i t erat-ure, presumably due to the not-ion that
adults do not engage in juvenile (play) behaviour.

"other by groomee" consisted of a number of behavioursi

Iaying down in f non.t of the groomen; pnot ruded l ips
expression with head stretch; mat ing; ,'hugs,,; play; nean

present; approach with head Iowered; and ,'grinning',. punky

had the highest f requency with a postural ini t iation, t-hat

of laying down in front of the groomen.
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In 74 percent of the total grooms, t-he approach by an

indivÍduaI was noted (TabIe 9). Debbie had the highest

fnequency as groomer with 12.A pencent of the appnoaches

made and Fuzz had the highest as gnoomee wit-h 7.6 percent
(Table I I ) . This may relate to t,he distinc tion between

adult and iuveni le gnooming patterns. Part ic ipants engaged

in grooming 24.6 percent whi 1e si tting togethen 'bef ore the

groom commenced.

Groomers approac hed i n 39 .2 per c ent o f t he bout-s ,

whi Ie groomees had a frequency of 27 . A pencent of

appnoàches. The adults approached more t-imes as groomens,

while the iuveniles and infant- approached mone often as

groomees. Thene uras one exception, however. Boz followed

the pat t,ern of t-he adul ts and i t is intenesting t-o compare

Boz and Fuzz, both young f emales, in t,he numben of

approaches made. Boz approached as groomer, 30 times, and

approached only 12 t,imes äs groomee. Fuzz exhibited the

Fevense w i th I I approac hes as gnoomer t-o 41 as groomee .

Group Two:

Lipsmacks and stnetches by groomen wene used only by

the adult f emales, but t,he stnet ch by groomee inc luded

lJol f gang as wel I (Tables 12 and ì 3 ) . Lipsmac ks by groomee

were observed with the adult females and the juveniles, âs

weII as with Nieve, ãh infant female. In this group,

stretches occurred between females who were grooming each

othen in addition t-o being used by tJolfgang, so thene is no

evidence to Iink this type of stretch to sexual activity.
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TABLE 9

TNiTIATION SEQUENCES
PERCENTAGE OF TOTAL # OF GROOMS

STRETCH BY GROOMER
STRETCH BY GROOMEE
LIPSMACK BY GROOMER
LiPSMACK BY GROOMEE
OTHER BY GROOMER
OTHER BY GROOMEE

APPROACHES RECORDED
APPROACH BY GROOMER
APPROACH BY ,GROOMEE

SITTING TOGETHER

STRETCH BY GROOMER
STRETCH BY GROOMEE
LIPSMACK BY GROOMER
LIPSMACK BY GROOMEE
OTHER BY GROOMER
OTHER BY GROOMEE

INITIATION SEQUENCES
PERCENTAGE OF GROOMS 30 SEC. ER LONGER

GROUP ONE

2.7
3.1
9.O
8.O
9.O

12.4

GROUP ONE

t.8
L9
s.3
4.7
7.O
9.2

74.O
58.8
41 .2

24.6

GROUP TI¿JO

Lì
1 .2
4.7
34
4.4
4.2

57. 5
71 .9
24.1

'r9. I

GROUP TI¡JO

t.6
1.2
6.S
4.7
5.2
4.8
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TABLE I O

iNiTIATION SEQUENCES

GROUP ONE

GROOMS 30 SEC.
TOTAL GROOMS OR LONGER ï.

STRETCH BY GROOMER
SÏRETCH BY GROOMEE
LIPSMACK BY GROOMER
LIPSMACK BY GROOMEE
OTHER BY GROOMER
OTHER BY GROOMEE

SÏRETCH BY GROOMER
STRETCH BY GROOMEE
LIPSMACK BY GROOMER
LIPSMACK BY GROOMEE
OTHER BY GROOMER
OTHER BY GROOMEE

SÏRETCH BY GRBOMER
STRETCH BY GROOMEE
LIPSMACK BY GROOMER
LIPSMACK BY GROOMEE
OTHER BY GROOMER
OTHER BY GROOMEE

STRETCH

L I PSMACK

HUG
OTHER

ì3
14
39
34
5t
67

GROOMING DYADS - HIGHEST FREQUENCY
GROOMS 30 SEC. OR LONGER

ll
ì3
37
33
37
53

OF TOTAL

84.6
92.9
94.9
97 .1
72 .5
79 .1

HIGHEST INDIVIDUAL FREQUENCY

NAME

DEBB I E
DEBB I E
THUMPER
DEBB I E
ÏHUMPER
PUNKY

MIDGROOM SEQUENCES

TOÏAL #
HIGHEST FREQUENCY
GROOMER GROOMEE

THUMPER DEBBIE
ÏHUMPER PUNKY
ÏHUMPER DEBBIE
DEBBTE THUMPER
THUMPER PUNKY
ÏHUMPER PUNKY

GROOMEE # OF GROOMS

THUMPER
DEBB I E
DEBBIE
DEBB I E
DEBB I E
PUNKY

AMOUNT

to
to
20
t5
l5
21

# OF GROOMS

to
lo
6
6
3
9

GROOMER

DEBBTE
PUNKY
ÏHUMPER
THUMPER
BAZ
THUMPER

9
7

ll
tl

7
t4

27

l8

4
2S



87

ÏABLE I I

APPROACHES AND INITIATION SEQUENCES
PERCENTAGE OF GROOMS PER INDIVIDUAL

GROUP ONE

APPROACHER TOGETHER STRETCH LIPSMACKGROOMER

THUMPER
DEBBIE
PUNKY
JUL IUS
BAZ
FUZz

GROOMEE

ÏHUMPER
DEBBIE
PUNKY
JULIUS
BAZ
FVZZ
OTTO

THUMPER
OEBBIE
PUNKY
JUL IUS
BAZ
FUZZ
oïTo

27 .1
17.3
56. r

66 .7
60. o
6l .l

APPROACHER

t7 . t
16.4
t8.6
22.A
35. 3
30.6
4.9

15 .7
30. 5
16.7
t 3.3
26.O
16 .7

TDGETHER

o.o
3.O
o.o
o.o
2.O
o.o

STRETCH

o.o
7.1
4.1
o.o
o.o
o.o
o.o

12.7
2.O
t.5
3.3

12.O
lt.l

L I PSMACK

2.9
tl.4
to.3
t.o
o.o
o.7
2.4

OTHER

l2.o
2.5

12.O
lo.o
18. o
5.O

OTHER

9.4
9.3

25.8
7.9
o.o
1.5
4.9

30.6
17.9
r I .3
t 9.8
32.4
18.7
80. 5

PERCENTAGE OF APPROACHES NOTED

GROOMER

8.3
r2.I
6.8
3.7
5.5
2.O
o.o

GROOMEE

5.4
4.3
3.3
4.3
2.2
7.6
o4



88

OpheIia had the highest fnequency of stretches by a

gnoomee; she had a dÍEtinctive style, usually naising one

arm in the ain above her head r¡rith her body curving

backwards. Nameless also had an initiat ion pat-tern she

would l ipsmac k , stnet ch her head bac k , and neach out, wi t h

one anm t-o touch the individual who was¡ to be qnoomed.

Occasionally, she would',grin,' as well.

In the categony "other by gnoomer", Nameless had the
highest individual frequency due to her sequence of
Iipsmacking, stnetching and touching. In addition, Nèmeless

engaged in "hugs" wit,h other individualE. The remainder of
the category f or al l individuals inc luded mat-ing behaviour;

"unsuccessful" mating attempts; mount-s;',inspecting', the
geni tal areä; and "gr inning,, .

"other by the gnoomee" was most fnequently assoc iated
with Nini who engaged in the highest number of ,,hugs,, wit,h

others. As wel l , individuals u,ene noted laying down in
fnont of gnoomer; mating; mounting; ,,gninning,,; exhibiting

t he f nont c rouc h and t he rean pnesent- .

In 57. S percent- of the total gnooms, the appnoach by

an individual was noted (Table g). Nini had the highest
f requency ås gnoomen wi t-h l4 percent of the approaches,

while the iuveniles and Nieve had the highest as gnoomee

with 3.5 pencent (Table t3). sitting together befone the
gnoom commenced oc curred f on 19. I percent- of the gnooming

bouts observed.

Groomens appnoached mone f requent ly t-han groomees wit-h
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ÏABLE ì 2

INITIAÏION SEQUENCES

GROUP TIJO

GROOMS 30 SEC.
TOTAL GROOMS OR LONGER I. OF TOTAL

STRETCH BY GROOMER 2I
SÏRETCH BY GROOMEE 24
LIPSMACK BY GROOMER 92
LIPSMACK BY GROCIMEE 66
OÏHER BY GROOMER 85
OTHER BY GROOMEE A2

l9
t5
79
s7
63
59

90.5
62 .5
85. 9
86. 4
74.1
72.O

%ffi
GRooMER enooùEE # oF GRooMS

STRETCH BY GROOMER NAMELESS NINI 9
STRETCH BY GROONEE OPHELIA NINI 3

NINI OPHEL IA 3
I¡JOLFGANG OPHELIA 3

LTPSMACK BY GROOMER NAMELESS NINI 26
LIPSMACK BY GROOMEE NAMELESS NINI IO
OTHER BY GRCIOMER NAMELESS NINI 15
OTHER BY GROOMEE SAMANTI{A I¡JOLFGANG 8

HIGHEST INDIVIDUAL FREQUENCY

NAME AMOUNT

STRETCH BY GROOMER NAMELESS 1 4
SÏRETCH BY GROOMEE OPHELIA 8
LIPSMACK BY GROOMER NAMELESS 34
LIPSMACK BY GROONEE NINI 21
OÏHER BY GROOMER NAMELESS 24
OÏHER BY GROOMEE NINI I3
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TABLE I 2 CONT.

MIDGROOM SEQUENCES

SÏRETCH

L IPSMACK
HUG

OTHER

TOTAL t
22

38

42
4

HIGHEST FREQUENCY
GROOMER GROOMEE

NAMELESS OPHELIA
OPHEL I A IJOLFGANG
OPHELIA NINI
SAMANTHA OPHELIA
NAMELESS OPHELIA
OPHELIA SAMANTHA
NAMELESS CENTURY
OPHELIA NINI
NINI NIEVE

Ë. oF GROOMS

4
4
5
1

I
I
I
5
5
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TABLÊ I 3

APPROACHES AND INITIATION SEQUENCES
PERCENTAGE OF GROOMS PER INDIVIDUAL

GROUP Tl¡/O

APPROACHES TOGETHERGROOMER

NiNf
OPHEL I A
SAMANTHA
NAMELESS
l¡JOLFGANG
JUVENILES
SLOAN
NIEVE

GROOMEE

N INI
OPHELTA
SAMANTHA
NAMELESS
bIOLFGANG
JUVEN I LES
SLOAN
NIEVE
CENTURY
NORANDER
HOLLY

NINI
OPHEL I A
SAMANTHA
NAMELESS
l¡JOLFGANG
JUVEN I LES
SLOAN
NIEVE
CENTURY
NORANDER
HOLLY

246
26.1
ì 9.8
25.4
47 .5
50.8
o.o

42.9

APPROACHES

lt.l
9.8

to.o
r8.9
7.1
o.o
o.o

TOGETHER

24 .5
t s.8
16.3
15.3
17 .9
t4.a
3t . t
16. o
24.7
85. 7
90. o

STRETCH

o.3
o.8
o.3
4.O
o.o
o.o
o.o
o.o

STRETCH

2.O
6.t
o.5
o.s
1.2
o.o
o.0
o.o
o.o

L I PSI-,IACK

J.J
5.6
4.9
9.O
o.o
o.o
o.o
o.o

L I PSMACK

to.3
5.3
7.9
2.4
o.o
o.5
o.o
LO
o.o
o.o
o.o

OTHER

OTHER

5.5
4.O
6.5
7.2

o.o
o.o

17.9
2t .3
25.O
22.4
11 .7
9.8

50.o
r4.3

1.6
3.2
6.9
6.2

ro.5
1.6
oo
oo

]t.t
7.7
9.3

12.O
1o. 5.
1.8
o.o
1.5
1 .2

o.o
o.o

PERCENTAGE OF APPROACHES NOTED

GROOMER

t4.l
8.8
5.1
9.t
6.9
2.A
o.o
o.3
o.o
oo
o.o

GROOMEE

2.5
1 .7
l8
2.2
t.6
3.S
o.8
3.5
o.5
o.o
oo
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47 .1 percent to 18.4 percent-. In al l cases, adults
approached mone as the gnoomens, whi le juveni les and

infants appnoached more as the groomees; for example, Nini
appnoached ls7 times as groomer and only za Limes as

groomee. In the Feverse situat-ion, Nieve approached thnee

times äs groomer and 39 times as groomee.

Midoroom Sequences

Data was co1 Iected spec i f i cal 1y on st-retching,
lipsmacking and "hugging" which occurned once a groom had

commenced. ArI mÍdgroom activities wene noted and placed in
a category cal led 'midgroom othen, , so that a more

.orp""ñensive necord could be made concerning sequences

which occurred within a groom. Stnetches and Iipsmacks

occunned more frequently in Group one than in Group Two.

STRETCH
L I PSMACK
HUG
OTHER

GROUP ONE
6.5
4.4
l.o
6.1

GROUP TI¡JO

t.6
3.O
o.3
3.O

Group one had a frequency of 6. s percent for stnetches
companed to Gnoup Two wi th t .6 percent-. In the case of
lipsmacks, Group one had a frequency of 4.4 pencent- and

Gnoup Two had a frequency of 3.o percent. There wene only
four hugs per gnoup with alt four occurning between Thumpen

and Punky in Group one, while in Group Two, alI the females

except f or Nini r¡rere involved.

"Midgroom other" sequences consisted of a change in
posit-ion, such as a fnont.crouch, laying down, Iowering the
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head; the gnoomer on groomee moving auray with the othen

fol lowing; appnoach of a third individual to groom, to mat-e

on to sit beside t,he pair; approach of a juvenile,

general ly disnupt ive ( i . e. jumping on an adult ,s back or

head ) , who was usual Iy chased away; and br ief seI f
gnooming.

Data on midgroom sequences suggest -that, certain
behaviouns communicate panticulan infonmation to eithen the

gnoomen on the groomee. These seguences may be usefuI in
undenstanding relationships r¡hich appean to diffen in ä

qualitative sense and ñäy, in fact, bê Iong t,erm

connections. For example, in both groups, two of the four

"hugs" r¡rere given in grooms of l O minutes or longen.

Groom Tenminations

The tenminat,ion of grooming bouts was reconded in the

foI lowing aneas: the individual who reft, i f another

individual appnoached, if another groom occurred and if a

nec iprocal event took place immediatety fol lowing the

ini t,ia1 groom. A I ist was compi red of other events on

actions which did not f it int-o the above cat-egories.

Grouo One:

In 50.5 pencent of all cases, the individual who 1eft
was noted (Table l4). Gnoomers Ieft mone fnequently t,han

the groomees 58.8 percent t o 40 .6 pencent-. The adul t E

t-ended to l eave more f requent,l y í f t-hey were the gnoomers ,

whi le for the juveni les and Ínf ants, it wàs t,he reverse.
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TABLE I 4

TERI4I NAT I ONS

INDIVIDUAL tiiH0 LEFT

GROUP ONE

369
50.5

GROUP TIJO

422
42.4

ÏOTAL NUMBER
PERCENTAGE

ÏHUMPER
DEBB I E
PUNKY
JUL I US
BOZ
FUZz
oïTo

TOTAL PERCENT AS GROOMERS
TOTAL PERCENT AS GROOMEES

NINI
OPHEL I A
SAMANTHA
NAMELESS
l^JoLFGANG
JUVEN I LES
SLOAN
NIEVE
CENTURY
NORANDER
HOLLY

TOTAL PERCENT AS GROOMERS
TOTAL PERCENT AS GROOMEES

GROUP ONE

# LEFT AS GRO0MER # LEFT AS GROOMEE

5l
too
22
17
2t

6
o

GROUP TI{'O

# LEFT AS GROOMER t LEFT AS GROOMEE

9ì
r 13
68
9l
46
17

l
2
o
o
o

58.8
40.6

29
23

6
37
lo
41

4

44
64
52
39
32
66

9
57
12

o
o

s2 .2
45 .6



TOTAL NUMBER
PERCENTAGE

THUMPER
DEBB I E
PUNKY
JUL T US
BAZ
FUZZ
OTTO
NONID

TOTAL

NINI
OPHEL I A
SAMANTHA
NAMELESS
I^'OLFGANG
JUVEN I LES
SLOAN
NIEVE
CENTURY
NORANDER
HOLLY
NONÏD

95

TABLE ] 5

GROOM TERTIINATIONS

iNDrvipuAL uiHo APPR0ACHED

GROUP ONE

48
6.6

GROUP ONE

FREQUENC I ES

GROUP Tl¡JO

147
7.6

CROSSTAB
h,HO LEFT I¡JITH APPROACHESAPPROACHES

4
6
I
4
4
3
o
o

22

7
o

ll
t3
2

to
3
2

48

GROUP TUJO

FREQUENC I ES

CROSSTAB
APPROACHES (JHO LEFT UJ I TH APPROACHES

33
lo
23
I

48
12
3
3
4
ì

o
.>
L

147

9
23
I

31
I

3
o
o
o
o
o
o

75TOÏAL
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TABLE I 5 CONT

GROOM ÏERMiNATIONS

FREQUENC I ES
PERCENTAGE OF TOTAL t OF GROOMS

GROUP ONE

s.2
5.1
8.9

ANOTHER GROOM OCCURRED
RECIPROCAL GROOM
OTHER ÏERMINATION

THUMPER
DEBB I E
PUNKY
JUL I US
BAZ
FUZZ

ÏOÏAL

NINI
OPHEL I A
SAMANTHA
NAMELESS
l¡JOLFGANc
JUVEN I LES
SLOAN
NIEVE

TOÏAL

GROUP ONE
PERCENTAGE OF GROOMS NOTED

ANOTHER GROOH

t8.4
47 .4
7.9
5.3

2l .t
o.o

38

GROUP TIJO
PERCENTAGE OF GROOMS NOTED

ANOTHER GROOM

GROUP TI,JO

9.6
6.1

lt.4

REC I PROCAL

18.9
64.9
2.7
2.7
2.7
8. t

37

REC I PROCAL

l5.i
33.6
20 .2
20 .2
4.2
5.O
o.o
o.o

ì ì9

35. 3
2A .3
8.6

25. r

t.6
l.l
o.o
o.o

147
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Thene was one exception to the clean-cut division between

adults and juveniles and infants. Boz left more fnequently

when acting as gnoomer than as groomee (21 as groornen to lo

as gnoomee). This is in cont-nast to Fuzz who lef t six

times as groomen and 41 times âs groomee.

The data for an individual approaching as â groom

tenminat,ed consisted of 48 cases and was found in 6.6
pencent of the gnooms (Table ls). Julius had the highest

f requency wi t-h 27 pencent of the total appnoaches made.

There did not appean to be à patt,enn where one individual

left as anothen appnoached This was noted in only 22

cases out of the tot-al data base.

Another groom to â diffenent individual occurred in

5.2 pencent of t-he grooms, wÍth a neciprocal event,

occunring in only 5.'l pêrcent of the bouts (Table lSl

Debbie had the highest number of nec iprocal events in her

grooming sessions with 64.9 pencent of t,he occuprences.

Debbie also gave the most grooms to anothen with 47.4

pencent out of a total of 38 bout-s other terminations"

accounted fon 8.9 percent of t-he total grooms and consisted

pr iman i Iy of int erruptions t,o the groom, most of t en by two

iuveniles who wene engaged Ín play behaviour.

Group Two:

In 42.2 pencent of the total gnooms, the individual

who left wes noted (Table ì 4 ) . Groomers left mone

f nequently t-han the groomees 52 .2 pencent t o AS.6

percent- (this data rras not tested in terms of significant-
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dÍfferences). lrJhen acting as the groomer, the adults left
more often, whi 1e the juveni 1es and infants left more

frequently as groomees, This was à simÍlar pattern to that
of Group One.

Thene were 147 cases noted where another individual

appnoached the grooming pai n and t he gnoom terminat ed

(ïable I5). This number compnised 7.6 percent of the total
grooms. üJoI fgang had the highest, f nequency of approaches

with 32-7 percent of the total appnoaches. t¡/hen the

àPProaching individual was cross-t abulat ed wi th the

individual who lef t the groom f i nst , 7s oc currences u/ene

neconded, with Nameless as t-he individual with t-he highest

fnequency of Ieaving the dyad due to the approàch of
anot-her 4l .3 peFcent.

Anot-her groom occurned in 9.6 percent of the grooms

(ïabIe I5) and Nini terminated her grooms more frequently

in this manner. she had a pencentage of 3s.3 in nelation to

these grooms. Rec ipnocal events (directly relating to a

PnevÍous groom) had a fnequency of 6.1 pencent- and it was

in gnooms wi t-h ophel ia that the number wes the highest
33 . 6 percent . "Ot her terminat ions,, oc curned in I I . 4

pencent of the total grooms and consisted pnimanily of
individuals who started to self groom on a situatÍon where

both individuals left at the same time.

Specific Tvpes of Groominq

Specific types of grooming urene recorded and
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f ol lowing t-ables bneak dor¡n the distnibut,ion pen group

relation to the total number of grooms and grooms

seconds on longen (numbers in percentages).

Total Number of Grooms

GROUP ONE GROUP Tl¡rO

1n

30

ït¡JO HANDED GROOM
ONE HANDED GROOM
MOUTH GROOM
PULLING HAIR

TUJO HANDED GROOM
ONE HANDED GROOM
MOUTH GROOM
PULLING HAIR

Grooms 30 Seconds or Lonqer

GROUP ONE GROUP TI¡JO

72 .9
r6.3
ta.2
o.l

79.7
17 .2
15 .7
o.2

93.5
4.7
1.7
4.4

97 .5
4.1
t.6
2.5

Mouth Groominq

This type of grooming behavioun was most fnequent in
Group one, although it was noted with one individual in
Group Two (Tables tG and 17). Debbie, in Gnoup one, used

this technique in 3l.7 percent of hen gnooming bouts. she

had the highest frequency of mouth gnooming with 9s.s
pencent of alI mouth grooms. Thumper was hen most frequent
partnen with 59.8 percent. Mouth grooming made up 1a.2

pencent of the tot-al. number of grooms in this group.

Fuzz, âr offspning of Debbie's, was obsenved

attempt ing a simi lan behavioun five t imes, âlthough she

lacked the fluidit,y involved in Debbie,s grooming

technique. In al l pnobabi l i ty, t his is an example of an

of fspning lean.ning a gnooming skill fnom if-s moühen.



# GIVEN

127
I

5

100

TABLE r6

MOUTH GROOI4

GROUP ONE

FREQ. I

95. 5
.8

3.7

DEBB I E
THUMPER
FUZZ

TOTAL #
TOTAL BOUTS

GROOMER

DEBBIE

THUMPER

FUZZ

ì33
731

MOUÏH GROOM DYADS

GROOMEE

ÏHUMPER
MINDY
PUNKY
JUL I US
BOZ
FVZZ
OTTO

PUNKY

THUMPER
DEBB I E

fl AF iNDIV. GROOMS

31 .7
.6

27 .7

t. oF GROOMS

76
2

lo
14
9

l5
I

f AF TOTAL BOUTS 14.2

1

ì
4
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This type of grooming was also observed in grooms of
longen dunat-ion, not only in brief grooming episodes. of
the .l33 mouth gnooms, 65 urene observed in gnooms 30 seconds

or longer, constituting 15.7 percent of the Ionger grooms.

Mouth grooming has not- been dealt with previously as a type

of groom in macâque species and the significance of this
wi 1,I be anal yzed in the discussion section.

The mouth groom was also observed in Group Two,

specifically associated with Nameless. Mout,h gnooming made

up only 1.7 percent of these grooms. It is interesting to
note that Debbie and Nameless are ful I sibl ings.

Hain Pullino

Hain puIIing and eating u,äs observed with two

individuals in Gnoup Two (Table lz). Thene was only one

oc curnence in Gnoup one. Nini had t-he highen f requency wi th
69.4 percent of all hain pulling, while l,Jolfgang had a

frequency of 30.6 percent. üJolfgang used this technique

mone in his gnooming bouts l6 percent of his bout-s

involved gnooms that pulled out hair.

The two individuals exhibited different methods of
hain pulling behaviour. Nini used both hands to grab a

c Iump of . hai r whi ch she appeaned to eat, whi 1e rrJol f gang

used e one handed method to pull out a number of individual
hairs. usually aften five on six pulIs, it appeaned as if
he ate the hain and this was similar to the action of Nini.

Both individuals used this behavioun in grooms 30



ä GIVEN

59
26

t02

TABLE I 7

PULLING HAIR

GROUP TI^'O

FREQ. f

69 .4
30.6

NIN I
U,,OLFGANG

TOTAL t
TOTAL BOUTS

GROOMER

NINI

I¡,,OLFGANG

NAMELESS
OPHEL I A
I^'OLFGANG

TOTAL #
TOTAL BOUTS

85
I 940 I. trF TOTAL BOUTS

PULLING HAIR DYADS

GROCIMEE

OPHEL IA
SAMANTHA
NAMELESS
JUVENILES
NIEVE
NCIN ID

N INI
l5
SAI'IANTHA
NAMELESS

MOUTH GROOM

GROUP TI¡JO

FREQ. f

93.9
3.O
30

I OF INDIV. GROOMS

9.2
l6. o

4.4

# OF GROOMS

22
lt
3

12
7
4

4 OPHELIA

* AF INDIV. GROOMS

7.7
o.3
o.6

I .7

6
I

# GIVEN

3l
I
I

33
I 940 1 EF TOTAL BOUTS
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seconds on longer with 35.3 pencent of alI hain pulling in
t he longer grooms. l¡Jo1 f gang had a highen f nequency r¡ri t,h

53.3 percent, in comparison t-o Nini with 46.7 percent.

Individuals would move f requent ly whi le Nini uras gnooming

in this mànnen and many of the inc idents were only
attempt,ed once as the gnoomee nân of f . LJolfgang had a less
intense pul l ing motion and groomees did not- leave ès

f requent-Iy.

I have refenred to t,his behaviour as a gnoom fon

descriptive purposes. t¡Jhether it is in fact a behavioural
disorder wi1I be discussed in the next section.

One Handed Groominq

One handed groom i ng , as opposed t-o the use o f two

hands, occurred in both groups, âlthough it had à higher
f nequency in Gnoup one. of t-he t,otal bout-s, r 6.3 percent

occurred in Group one, compared to 4.7 pencent in Group

Two.

GROUP ONE
y. aF

# GIVEN FREA å rNDrv ToTAL
PUNKY 66 55.5 1 00. o
DEBBIE 18 I5.I 4.5
JULIUS 12 tO. I 40.o
BOZ 12 I O. I 24.O
THUMPER 9 7.6 5.4
FUZZ 2 1.7 lì.1
ToTAL # Itg r. aF
TOTAL BOUTS 731 TCITAL BOUTS 16.3
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GROUP Tl¡JCI

Ë. oF
# GIVEN FREQ T INDIV TOTAL

I¡JOLFGANG 76
JUVENiLES I I
SAMANTHA 3
NINI 2

TOTAL # 92

a2 .6 46 .9
l2.o t8.o
3.3 l.o
2.2 0.3

loF
TOTAL BBUTS ] 94O TOTAL BOUTS 4.7

AI I of Punky's gnooms involved this t-echnique in
combinat-ion with t,wo-handed grooming, whi Ie üJol fgang, iFr

Gnoup Two, had a fnequency of 46.9 percent of one-handed

gnooming. As well, âlI group members used the technique in
Gnoup One, except Thumper and Otto, while in Gnoup Two,

only tJolfgang, samantha, Nini and t,he juveniles used it.
I t was assoc iated more fnequent ly wi th males than wi th
females.

Relationships t¡Jithin Groominq Dyads

This section deals with grooming pantners who àre most

often asgociated with the groomers. I refen to the groomee

as the "preferred pantnen". This nelat,es to, the individual
who has the highest fnequency añ¿ duration in nelation to
the groomer.

Grouo One (Tables II and 'lg):

Thumper

Prefenred Partnen: In terms of duration, punky was groomed

by Thumper fon 4.5 hours. Julius, in terms of frequency,

was Thumpen 's pnef erned part-nen wi t h 6s bouts . In the cese

of adults, Thumper's most frequent pantnen was Debbie with
SS bouts.
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ÏABLE I 8

GROUP ONE

GROOMING DYADS

DURATION OF GROOMING iN MINUTES
TOTAL NUMBER OF GROOMS

Debbie 178.7
G

R Punkv 19.2
o
O Julius 11.7
M

E Boz 6.8
R

Fuzz br

Otto

I I t.O

br ll.5

23 .9 t2.O

4.5 5. O

58.2 26.7

o.5

br

Boz Fuzz Otto

2.O br

13.2 176 14 .7

br

t.8
bn bn

GROOMEE
Thumper Debbie Punky Jul ius

ThumÞer 9O.I 272.2 121 .9

FREQUENCY OF GROOMING

GROOMEE
ïhumpen Debbie Punkv Jul ius Boz

Thumper 55 37 65 z

Debbie 125 33 gZ 92
G

R Punkv 15 49 O O
o
O Julius 16 1 tZ O
M

E Boz 7 22 tO I
R

Fuzz2lO3lO

OttoOOOOO

Fuzz Otto

20
126 3t

ol

oo
l8

ì

o

-- FOR TOTALS AND MEANS PER INDiVIDUAL SEE APPENDIX 4
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TABLE ] 9

GROUP ONE

GROOMING DYADS

DURATION OF GROOMING IN MINUTES
BOUTS I O MIN. OR LONGER

GROOMEE
Thumper Debbie Punkv Jul ius Fuzz

G

R Thumpen 177 .S I S. s
o
O Debbie 12 IO.S IO
M

E Punky 22.5 :--
R

FREQUENCY OF GROOMING

GROOMEE
Thumper Debbie Punkv Jul ius Fuzz

G

R Thumpen O tl I O
o
ODebbie I 1 O I
M

EPunkv O 2 O O
R

-- FOR TOTALS AND MEANS PER iNOIVIDUAL SEE APPENDIX S
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An intenest ing fealure of grooms between Thumper and

Punky was the length. Thumper groomed punky fon a dunat-ion

of 3 houns in grooms r¡hi ch had a length of I o minut es or

longer (Table l 9) . This compnised 66.6 percent of the

tot-al amount of grooming that Punky received f rom Thumper.

In addition, the mean length of punky's grooms from Thumper

was 7.3 minut-es; this is much highen than the mean for the
gnoup (1.6 minut-es) and could signify a different type of
relationship between the two individuals.

Debb i e

Preferned Partner: In tenms of durat ion, Thumpen was

gnoomed fon 3 hours by Debbie, alt,hough Fuzz accumulated a

similar amount (2.9 houns). This was the case, às well, irì

terms of frequency. Debbie's most frequent partner wes

Fuzz with 126 grooms, while Thumper followed closely with
125 gnooms.

At the end of the st-udy period, Debbie had a tot,al of
two offspring in the group. she had a fnequency of sl.3
percent in relation to kin gnooming, wÍth 4g.s percent fon

nonkin grooming.

Punkv

Preferred Partnen: Punky's most f requent pantnen uràs Debbie

and she was also his pantner for the longest durat-ion, a

total of 1.8 houns. Punky r¡ras groomed by Debbie for a total
of ì houn; in this pant-nership, the male was the groomen

fon a longen peniod than he spent as the groomee.
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Jul ius

Pref erred Pant,nen : In tenms of f reguency, Thumper had t he

highest number of bouts with l6 sessions in t-otal . As for
durat-Íon, Thumpen and Punky k,ere very cIose, with rhumper

having a t-ot-al of 11.7 minutes, compared to punky with I Ls
minutes.

Boz

Pnefenred Partner: Debbie was the most fnequent partner

wi Lh Boz , as wel l as the partner of Lhe longest- duration.
DebÞie had à total of 23.9 minutes in durat-ion, with 22

gnooming bouts necorded.

Boz wäs only groomed by Debbie and rhumper, with the
highest number of bouts f nom Debbie. only 2F.4 percent of
Boz ' grooms were of 30 sec onds or I ongen the ma j or Í t,y

wene brief episodes.

Fuzz

Pref enred Pantnen: Debbie had a t-otal of I o grooming bouts
from Fuzz, but Punky received the highest dunation. He had

thnee bouts with Fuzz, totalling s minutes in length.
Debbie had lo bouts, but the length was only 4.s minutes.

Both Fuzz and Boz were young females, close in age.

l¡Jhile Fuzz was groomed fon â totar of z.g hours, Boz

accumulated only l8 minutes. At t-he beginning of the study
pen iod, Mindy, Boz' mot-hen , was nemoved f rom the group f on

health reesons. Fuzz is Debbie's.offspring and this mày

account fon the diffenence in grooming dunation.
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Otto

otto wãs born in october, so fon most of the study
pen iod, he was a smal t infant . He wàs not involved in
gnoomrng any individuals, but did neceive grooming from

Debbie, Punky, Boz and Fuzz, with a total of 3t boutE from

DebbÍe; one bout fnom Punky; eÍght bouts from Boz; and one

bout from Fuzz.

Grouo Two (Tables 20 and Zl ):

Nini

Perf erred Pant-nen: Nieve, an of f spring of Nini ,s, wàs the
individual with the highest frequency and duration. she had

a t,otal of 177 grooms lasting f on a period of 6 hours. In
terms of the adults, CIphelia had both t-he highest f requency

and the Iongest dunation, a1though samantha !úas groomed

almost as much es CIpheIia. Gnooming frequencies consisted
of 83 bouts with ophelia and a2 sessions with samantha.

ophel ia wâs gnoomed f on 2.4 hours . r¡Jol f gang had t he lowest
frequency in the adult categony and the second lowest

duration in relat ion to grooms from Nini .

samantha is Nini's futt sibling and the data suggest

adu¡1t kin àre not- favoured over nonkin in this grooming

nelationship.

Ophel ia

Pnefenned PantnenI Nini was Ophelia's most fnequent pantner
with 7a gnooming bouts. she also had the highest durat-ion
with a t-otal of 3.2 houns. Nameless, hen half-sibling, had
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68 grooming bouts with à dunation of 2.s houns. In the trase

of the adul t s, samantha had the Iowest frequency and

dunation.

century, âh offspning of ophelia's, had s9 bouts and,

although he neceived t-he most grooming f rom his mother, hê

was not hen preferned pantnen. ophelia did not gnoom her

infant preferentialty; in addition, shê did not groom her

hal f -sibl ing wi th the highest f requency or dunat-ion. In
relat ion to ophel ia's intenactions, nonkin grooming was

more fnequent than kin grooming.

Samant ha

Prefenned Pantner: samantha was the only groomen whose

pnef erned pant-ner was t he male nat her t han anothen f emaIe.

lrJol f gang received a total durat ion of g.z hourE f rom

samantha. sIoan, her of fspning, had 2.7 houns. In t-enms of
f requency, sloan had t,he most gnooms wi th 7s bout-s .

tJol fgang had fewer bouts , 42, but was groomed fon a longen

peniod. Nameless had the lowest- frequency and duration, in
terms o f t-he adu I t-E .

Nini did not- receive mone gnooming f rom samantha, even

though they wene full siblings. In terms, of long grooms,

Samant-ha gave f our to uol f gang, total l ing I . I hours .

Namel ess

Prefenned Partner: ophelia had the highest frequency with
9l bouts and she had the longest dunation, 2.7 hours. The

juveniles, âs e group, received more grooming. The large
amount of iuvenile grooming fnom Nameless is intenesting as
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Nameless' last offspring was a juveni le. It is possibte

f haf Name l ess r¡Jes grooming her Iast of fspr ing
prefenentially the juveniles could not be ident_ified so

it is impossible to ascertain t,his with certainty. In tenms

of t he adul t-s, hlol f gang received the Ieast gnooming in
tenms of frequency and dunation.

In this case, Ophelia uras the pneferred partnen of
Nameless and this followed kin lines as ophelia is her

haI f-sibI ing.

UJo I f qanc

Pneferred Pantner I NamelesE had the highest fnequency and

the longest duration with 50 grooming bouts that 1asted l.s
hours. Nini had the least amount wit-h zs boutE lasting
22.8 minut-es.

In gnooms of lo minutes of longer, Nameless was the

only partnen of lJol f gang's wi t-h one groom whi ch lasted f or

12.5 minutes.

Juveni les

Pneferned Partneri Nameless had the highest frequency with
20 bouts, whiIe Nini had the Iongest durat ion of l9.s
minutes. Nameless was veny close to Nini with e duration
of 14.2 minutes.

Sloan

He had two grooming episodes, Êach with ophelia and

samantha . samantha was hi s mothen , but- her gnoom was of
brief duration. ophelia had a gnoom of I minute in iength.
sloan did not groom his mothen for a longen period than he
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even though he spent more time in proximitygnoomed OpheI ia

to his mother.

Nieve

She had

Índividuals and

and a juveni le.

mi nut es .

seven grooming bouts aII wit,h diffenent

the longest occurned with hen mother, Nini

Both t,hese bouts had a length of two

ComÞanison of the Two GnouoE

In e comparison of the mean bout length in relation to
both gnoups (TabIe 22) , a signi f icant di f f erence was not-

found in conjunct ion with t-he total number of grooms,

grooms of 30 seconds or longer durat-ion and those of I o

minutes on longen durat-ion ( t-test, resul ts ) . As the
gnooming behavioun in both gnoups vanied considenably in
relation to group patt,enns and indÍvidual pnef erences, this
is an unusual resul t-. I t is import ant to undenstand that,

the mean bout- length is only one aspect of the gnooming

nelat ionship and, in this case, Ít appeans t-o have a

limit-ed apptication. The mean may be similan in the two

gnoups, but that does not indicat-e that al l relationships

are simi lar.

The pnoport Íon of grooming in nelat ion to obsenvation

time was subst,ant,ial 1y di f f enent f or each gnoup . Group one

spent 15.5 pencent of their time grooming, while Group Two

engaged in this activity for 46.2 percent- of Lhe tot-aI

obsenvation time. There were l4 individuals in Group Two
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TABLE ?2

MEANS AND STANDARO DEVIATTONS

TCITAL GROOMING BOUTS

GROUP ONE

713
r.6599
2.8t59

l8
6

NUMBER OF BOUTS
MEAN
STD DEV
MISSING
NUMBER OF GROOMERS

NUMBER OF BOUTS
MEAN
SÏD DEV
NUMBER OF GROOMERS

NUMBER OF BOUTS
MEAN
STD DEV
NUMBER OF GROOMERS

GROOMS 30 SEC. OR LONGER

413
2.8696
3. r999

6

GROOMS ìO MIN. OR LONGER

17
r 4.5882
4 .6U^63

3

GRCIUP TI¡JO

1879
1 .7460^
2.4085

6t
12

1 222
2.6447
2 . s297

12

3t
12.7423
3.2215

5
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in contrast to seven individuals in Group one. This
suggests that the incneased numben of members in the group

has the effect of altering the time spent, grooming, in
addition to the number of juveni les and inf ant,E in Lhe

group. Fon example, in Gnoup one, thene rJas a total of foun
juveni les and infantE, whi le in Gnoup Two, the total
consisted of niñe individuals. The amount- of grooming

between females and thein offspning comprise a lange pant

of the t-otal amount of grooming per group g7.g pencent

of the total for Group Two and 24.g pencent fon Group one.
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SummarV of Results

A number of differences and simirariLies between the
two groups are äppàrent- in this analysis.
l. selecLion pattern between males and females were

signi ficantly di fferent in both groups females

select-ed females and males selected females more

frequently than expected. Females groomed more often and

fon è longer duration t-han the mares in both groups,

alt,hough the amounts varied substantialty among the

individuals within the gnoup. This was also found in e

comparison of t-he two gnoups. For example, the aduIt
males in both groups did not groom in a similar manner

.á" did t,hey receive the same type of gnooming. In
addi tion, grooming behaviour of the females var red

considerably and it wes especially noticable in G¡oup

one. l,nlhile one of the adult females followed t,he general

pat,tern of gnooming (giving more and neceiving less ) ,

the other adult female maintained the opposite pattern.

2. selec tÍon patt,erns between adul ts and j uveni les var ied
in both gnoups. In Group one, adults select-ed adults and

juveniles selected adults more frequent,Iy. In Gnoup Two,

juveniles chose adult pantners more frequently, but- the
adul ts selec ted adul t pantners mone often. Adul t s

groomed more frequently than juveniles and infants, buL

a few individuals exhibited differences in connection to
age-related pattenns. For example, Thumper, the oldest
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female in Group One, exhibited e wide range in the

numben of grooms given and received, espec ial Iy when

bnief seEsions were compared to Ionger ones. Boz, a

juvenile female, did not groom in the säme menner as the

other juvenile female of simiIar age in Group One. Boz

gave more grooming than she received u/hen the total
number of grooms wene considened.

3. Genealogy was considered to be àn important factor in
both groups. The juveniles and infants received more kin
grooming t-han the adults and the krn grooming of the
juveniles and infants wes essociated predominantly with
maternal gnooming. when gnooming was anal yzed bet-ween

adult hal f-sibl ings and ful I sibl ings in Group Two,

thene was a signi f icant di f ference in t-he serect-ion

pattern between kin and nonkin cat-egories. Durations

between kin-neIat,ed dyads did not cornespond t-o

frequency data in al I cases . For example, whi Ie the

frequency of grooming between Nini and samantha was

high, the duration of t he grooming was Iower in
comparÍson to non-nelated individuals.

The gnoomen ' s behav i oun u/as as i mpon t,ant as that of the

groomees' ãnd this uJas evident in the number of

approaches and terminations initiated by the groomers.

In addÍtion, communicat ion occurred between both the
groomer and the groomee and it was not, cIear that one
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individual used this to solicit grooming more than the

other individual in the parLnership, This suggests it is
the spec i f i c context whi ch detenmines the ac Livi Ly

between individuals. ParLnens in certain Ínteractions
engaged in sequences which rrere panticular to their
uni t-; f or example, Nameless and Nini in Group Two

exhibited e spec i fic pattern of behaviour prior to.the
commencement of the groom (a grin-l ipsmack in
conj unc tion wi Lh a

touch).

head stretch, eyel id flash and

5. There was e di f f erent- pattern in relation to brief
grooming sessions and those of lo minutes or Ionger

dunation in both groups: A= this could not be tested in
the t-test statist ic (bnief grooms do not have

duration), the exemination involves a comparison between

individuals within the groups. one way in which the

di f ference wàs i I Iust rat ed wàs in the number of
communi cation sequences whi ch oc curred in the long

grooms ( i . e. "hugs" ) and in ot-her patt-erns whi ch emenged

in Lhese two categories. This suggests that a special
type of bond may exist in the female/male dyads: Thumper

and Punky in Gnoup one and samantha and üJoI fgang in
Gnoup Two. samantha is the oldest female in Group Two,

whi Ie ïhumper is the oldest female in Gnoup One.
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Group-specific behaviour was noted tn both gnoups, for
example, mouth grooming in Group One and harr puliing
and eaLing in Group Two. Another feature relatÍng Lo Lhe

group , rat her t-han to the spec i es , wes t he behav i our o f

the older Índividual in Group One as opposed to the

behaviour of individuals of simi.Iar äge in Group Two. In
general, while females in Group Two gâve more grooming

in nelation to the amount- they received, t.his was not

the case for Lhe oldest female in Group One.

I wiIl discuss these issues in depth in the following
chapten.
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Chapten !l

Discussion

one of the mone interesting suggestions to emerge from

this study Ís the idea t,haL the groomer oc cupi.es a mone

dynami c posi tion than that of the groomee . In f ac t, i t,

eppears to be the gnoomer who determines the course of t-he

int-eraction, not the groomee. The result-s of the approach

and tenminat ion sequences provide evidence fon this
suggestion. This result is substantialty diffenent from the
view which asserts that the groomee exerts gneaten control
over the grooming bout than does the groomer (Boccia et al.
1942: l04).

Prior to the grooming session, the gnoomen was the
individual who made the initial approach more frequently,
in contrast to the approach made by the gnoomee. In
addi tion, t he groomen t erminat,ed the gnooming bout- mone

frequently than did the groomee. This does not mean that
the act ion of the gnoomee does not inf luence t,his behaviour

t-o âny extent, às it is the intenaction between the two

grooming partners and other membens of t.he group whi ch

ultimately determines the nature of the relationship.
t¡Jhi le I state that it is t.he groomer who det,enmines

the course of the interaction, I am not suggesting that the
gnoomen's act ion is corrêIated to a position within the
group which is dependent on rank. More significance has

been assigned traditionally to the acLivity of the gnoomee
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as i t has been post-ulat,ed t hat a higher-rank ing individual
wi 1 I "receive" more grooming than one of lower-rank
(Seyfanth, 1977). As I discussed in chapter III, it is the

"neceiver" who is designated as the dominant- individual in
the dyad.

There is no intr insi c reagon to t hi nk that the

"receiver" occupies a mope import-ant position t-han the

"giver" or that the reverse scenario exists. I f equal

stress is placed on both partners, the grooming interaction
can be understood in ways not considered pneviously, since
the position of the groomee has always overshadowed that of
the gnoomer. If we considen the "given,' as the individual
who " ac ts ag t he groomer ,' ànd t he ,, pec e i ver ,, as t he

individual who "âcts as the groomee,', this may help to
deflect the emphasis placed on the groomee,s role as.the
more impontant individual in the dyad. It is critical that.

we not,e the diffenence in emphasis as it should be clean

that the mânner in which an action is descnibed influences
the meanÍng (i.e. our int,erpretation) of the act-ivit,y.
t¿Jhere possible in this section I have inserted the

alternate terminology; this is in contrast to the use of
the t nadi tional t enminology in the Resul ts sec t ion. The

alternate wording is rather cumbersome, but the

impl icat ions of the di ffenent terminologies wi t I be evideni,

in the contrast bet-ween the two sections.

Indeed, it is not clear that ranking based on the
concept of à dominence hienarchy is an àspect which is
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important, to Lhe gnoups of Macaca silenus which I studied.
At the same time, rank wäs not än Índex that I employed in
my study' Nevertheress, the reason for my suggestion that
rank designations are not impontant is the manne¡ in which
communication is used in the grooming sessions.
communication plays è significant role in atl aspects of
the gnooming sequence. Examples of this include the use of
fac ial expressions such as I ipsmacks and grin-l ipsmacks;

and the usê of 
. 
body postunes such as Et retching and

"hugging".

Lipsmacks were used by both partners in the grooming

interact ion and although the dist nibution vanied
considerably, i t was not c lear that the groomer oF t,he

groomee used this f ac ial expression as an indicat,on of
either e dominant, on a submissive position. often both
pantnens were involved in the exchange of Iipsmacks, thus
it is diÍficult to attach a difference in rank position
relating to these sequences.

The grin-lipsmack was used primarily by one individual
in Group Two who exhibi t-ed àn intenesting sequence. This
faciaI expression involves ä typical Iipsmack in
conjunctÍon with a grin the mouth is slightly open, the
teet'h are visible and t,he t ips àne ret nacted. Namelesq

grin-l ipsmacked, stretched her head back, lowered hen

eyelids and neached out to t,ouch the individual with whom

she was in contact. This type of gest-ure has been described
in the l itenature as e gesture of submission among
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lion-t'ailed mecaques (Johnson, lggs), but he did not
spec i fy the mànner in which submissive behaviour was

categonized. Nameless used this sequence in the position of
both the groomer and of the groomee and this indicates Lhat

cat,egorizing the expression as submissive mey present e

pnoblem.

Due to the prevalence of these actions ämong both

çlroomers and groomees, I could not- distinguish a

relationship between fac ial expressions and the elements of
dominant and submissive behaviour in my st,udy. In al l
fairness I should point out that t-he connection between the

two elements was not- a paramet-en that I considered t-o be

important. since I did not- construct a dominence hienanchy

it was not possible to assess individuals wit-h either a

dominant or a submissive ranking. The implied connection

cannot be disregarded completely due to the frequency of
its use in behavioural studies. This aIlows a correlation
betr¡reen f ac ial expnessions and dominence positionE to be

formulated based on the initial ranking designation. The

correlation iE based on t,he assumption that t-he dominänce

hierarchy is a val id construc t ion. As I have discussed

previously in chapten rII, this may or may not be a correct
assumpt i on .

The uEe of this methodology serves to simptify the

process and this has been the case in â large number of
grooming st,udies ( i . e. the c i rculan approach used by

seyfarth (1976) is a good example ås grooming parLnerships
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can be retranElated in terms of nank designations). IL has

severe I imi tations in that one type of relationship
predisposes the type of behaviour individuals will exhibit
in other behaviounal sequences. It is not enough to
identify and categonize facial expressions and epply this
construct-ion indiscriminately to al I f acets of pnimat,e

behaviour. The reäsons that certain connections have been

made must, be examined fnequent-ly as primate behavioun is a

dynamic process.

f suggest t-hat t,he use of f ac ial expnessions in
conjunction with gnooming behaviour relates to an exchange

of inf ormation bet ween individuals as -they "greet,, one

anothen --in ot-her wonds, it could be indicative of
"friendly" behaviour. "Friendship" is difficult to assess

in nonhuman primates, àIthough ühe notion does not have to
be restnict-ed solely to human behaviour (fon a discussion
of "friendship" in baboons, see Smuts, lgg5 it is also
mentioned by Lindburg, 1973; seyfart,h, lg77; Troisi et- al.
ì989). The concept of "friendship" between monkeys is as

plausible as the concept of dominance relat-ions existing
between individuals; in fact,, it is a more neasonable

suggestion in my view. These concepts are both exemples of
obsenver construction and, although there is no neason to
essume that " friendship" does not exist, it is . another

example of àn anthropomorphic juxtaposition. Both these

concepts ane interpnetat,ions which the observer

incorporates into Lhe text of the behavioural study. The
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main di f ference between , the two suggestions iE that
dominance is based on aggressive behaviour in the group,

whi le " fniendship" is ân affi I iative behavioun. The

acceptance of one concept over another depends on the u/ey

in which the observer views hen,/his r¡orld and this is
translated into the behavioun of the nonhuman primate group

under study.

"Hugs" we'e used by bot,h pantners in certain grooms

and "hugging" between individuals pnovides anothen example

of a "fniendly" behaviour. "Hugging" behavioun has been

noted previously in a group of lion-tailed macåques and has

been referned to as a "greeting" behaviour (Johnson, lggs).
st-net ches rrrene used by both the groomer and the

groomee, although stretching behaviour may have a diffenent
connotation to the one indicat-ed by the "hug,'. The st,retch
was noted exclusively with grooming sequences; this takes

on added significance ès st-retches have been referned to
pneviously äs behaviounE whi ch oc cur in a sexual cont-ext .

ïhe "playboy solicitation post,ure" has been associated with
the behavioun of the female before mating occurs (Lindburg

et- a1 . 1985) . The construction which I inks the pos.t,ure of
a f emale macaque to t he sexual behaviour of a human f ernale

as interpreted by a human male is inherently
anthropomorphic and notably problematic .

The analogy between stret,ching ac tivi ty and male

sol ic i't ing impl ies that t,he behaviour of a f emale monkey is
part of a response pat Lern attribut-ed t-o f emale pnimat,es,
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no mat¿er what the species affiliation happens to be. This
is not, a construct ion of a maceque female it rs one

which has been imposed by t.he observer That the anarogy

càn be interpnet-ed in a negative way with imptications of
female submissiveness in response to the male is evident,
al t,hough no mention has been made in this regard by the
researchens. This is an example of observer bias which has

not been ac knowledged as such, al though in the
textualization of primate behaviour this is not considened

to be an aspect which generally nequines discussion. ïhe
fact that the research rves designed utilizing ân

experimental component, also poses a problem for analysis.
Females urere nemoved f rom thei r soc ial groupsi and werÊ

kept in a separate cage for at least one week prior t,o the
test. This const,itutes a change in the social context ênd
the isolation which is imposed on the individual may have

an effect on her later behaviour. At the t ime the
observations were made, the male wäs given access to the
cage where the female wes si tuated It is entirely
possible that the stretch associated with the female could
have been connected to a groom solicitation and not sexual

ac fivi ty . The fac t that sexual behaviour did oc cur does

not preclude the groom solicit-ation scenario. At the sàme

t ime, it is possible that the stretch described in the

study on sexuel behaviour is di f f erent- f rorn the st retch
noted before and during the gnooming session.

In the two groups which I observed, both females and
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måles used sLretching behaviour before à groom commenced

and in the middle of a gnooming sequence. The observatÍon
that this behaviour is associated with the male as r¡rell es

the female removes the activity from one that cän be

connected t-o sexuåI difference, i.e. associated with the
female only. 'In fact-, the stretch can be interpreted as

part of e sol i c i tat,ion postune preceeding a grooming bout
and it appeârs to be important às e communicatory device
ässoc iated wi th t,he continuation of â groom sequence. In
ot-her wonds, âlthough the stretch is connected to gnooming

behaviour, it may be multi-funct-ional in meaning.

of particulan intenest, are the activities which

occurned as midgnoom sequences in longer grooms. The use of
I ipsmacks, "hugs" ànd st-retches appeårs to nelat-e to
"friendly" behavioun exchanged bet-ween individuals in the
group. A good example of the use of these Eequences is
iIlustrated in the following descriptÍon of a long duration

9noom.

On July 5th, 199O, a groom occurred in Group One
between Thumpen, âñ adult female, and punky, än adult male.It wàs a memorable event (at least for the observen) as itwàs the longest groom obsenved in both groups during thestudy period. During the groom, which lasted for 27.sminut,es, Iipsmacking was observed between both the groomen(ïhumper) and the groomee (punky); punky wäs nole¿ tostretch twice throughout the session; and six minut,esbefore the groom ended, Thumpen and punky Iipsmacked and
"hugged" each ot-her.

I have provided Lhe above descniption in onden to
illustrate e fundamental point. Above att ot-her fact-ors, it
is the spec i f ic nelationship bet-ween individuals which is
of t,he ut,most importance in assessing the f unc Lion of
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grooming Ín ã primaLe group. The fact LhaL certarn
cofnmunrcaLony sequences are noted in Lhese grooms of 10ng

durat-ion spec i f icar ly, reads to the specuraLion thaL
communication may be used diffenently in a longer groomrng

session than in an interaction of a brief nature. In brief
gnooming sessions, the frequency of Iipsmacks and stretches
did noL exceed r . B percent of Lhe bout-s in ei ther g'oup.
l,Jhen longen bouts were companed wi th the bn ief sessions,
the contnast wàs substantial, espec iar ty in Gnoup one.

Lipsmacks by t,he groomen and the gpoomee occurred in 9

percent and I percent of the bouts nespectively in grooms

of longer duration.

The di f f erent communicat-ive aspects assoc iated r¡it,h
grooming suggest that di f ferent t ypes of nelat ionships
exist beì,ween and amongst membens in a part,i culan g'oup.
There is no reàson to assume that al I nelationships betr¡reen

individuals wi I I be the same wit,hin a gnoup nat-her, the
revense may be the cese. Interact-ions of â longer dunat,ion
may be a f ac tor f on certain pantnerships, but- other
individuals may be responding t o group dynami cs and

changeable conditions. Therefore, it is extremely important
to note variations in behaviour. The social matrix of the
group may be revealed in intenactions of a shorter duration
not only in those of Iongen duration. Neventheless, this
revelation remains en interpretation of the observer.

If one were to summanize the behavioun of females and

males in both groups, t-he folrowing suggest,ion could be
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proposed: in genenaI, the females "acted as lhe groomens',

more frequent-ly and for e longen durat,ion than did the
males; in general, the males "acted as the groomees,, more

ofLen t,han they "acted äs the groomens,' t¡Jhen selection
patterns between group members are anal yzed, more

differences become apparent. chi square tests undert-aken

on both groups separat-ely indicated that male and female

selection pattenns were signi ficant,ly di fferent . Females

selected females more frequently than expected and the sàme

appl ied to the selec tion of f emales by males. ThiE does not-

addness the specific patterns bet,ween adult females and t,he

adult male and mone test ing is needed in order to stat,e the

signi f icance of individual pant,nenships. Nevert,hele:¡s, a

discussion can be undent aken using both frequency and

duration data in nelation to individual dyads.

l¡Jhen the t-otal numben of grooms were anal yzed in Gnoup

One, Punky, the adult male, âccumulat-ed the highest
duration relative t.o the amount of grooming received whi le
Thumper had the highest f requency. Debbie had t,he highest
fnequency when "act,ing às t,he gnoomer" in the tot,a1 number

of bouts, whi1e Thumper gnoomed for the Iongest duration.
ïn relation to the amount of grooming received as an

absolute total, Punky stands out es the most ,'favoured,, in
t,raditional terms. l¡Jhen Punky's nelationships are exàmined

in depth, t he f igures neganding t-otal dunation become

extremely variable , in regard to al I group members,

specifically the two adult females.
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Punky was the "preferred partner,,of only one of the

females, in t-his case, Thumper. t¡Jhile Thumper directed a

large part of her grooming to punky, Debbie did not.
DebbÍe's "pref erred part-nens" rrere Thumper and Fuzz. Also,

Thumper's "preferned pantner" in terms of frequency wes

Julius, her most recent offspring. It is in the analysis of
the frequency and duration data for grooms ro minutes or

longen that the relat-ionship bet-ween Thumper and punky

ovenshadows a I t ot,her i nterac t i ons between memÞer,s in the

group.

The long groom cited above constit-uted only one of ll
grooms of lO minutes or longer that Thumpen gave to punky.

It is important to note that 64.7 pencent of t-he long

grooms in Gnoup 9r" were between Thumpen and punky ( I I

bouts out- of â total of 17> and composed 7l .d pencent of
the tot-al amount of grooming in terms of dunation (re: long

gnooms ) . This amount must- be t-aken into ac count- when t he

total duration pen individual is considered, especiatly in

fermE of the t,ot aI duration f or the adul t male.

The groomer mey determine the amount of grooming the

"favoured" individual receives and this changes the dynamic

between the two individuals. In the long gnoomg which

Thumper and Punky engaged iñ, I made the obsenvat-ion that
the individual who cont-ro11ed the interac t ion wes the

groomen. This supports my suggestion that the groomer is as

active â panticipant as the groomee in the grooming

interaction. At the beginning of the Iong gpoom described
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previously, Thumper approached Punky and it was Thumper who

lefL Lhus terminating Lhe groom.

One interpretation of grooms of Iong duration is thaL

they signify a special type of bond between individuals,
particularly between a female and a male, although the bond

could also exist beLween adulL females. In Lhe caEe of Lhe

female and the male, the grooms mày reflect the fact- t,hat

Thumper and Punky have been t-ogether in this group for l l

years ( Ionger than othens in t,he group ) and ane the oldest

members of fhe group as well. It may also be an aspect of

groups which are multi-female/uni-male es there is no

reason to expect that alI adult females will have fhe same

relat-ionship with the adult male. It may well depend on the

soc ial history of the individuals; f or example, t,he length

of time group members have been in association.

Debbie, the other adult female in Gnoup One, exhibited

à di f f erent pattern in grooms of long durat-ion . she "aE ted

as the groomer " in t hree gt" ooms wi t,h t-hnee dÍ f f enent

individuals Thumper, Punky and Fuzz. Debbie ,,acted es.

the groomee" in two grooms and both of these were given by

Punky, Thumper did not receive grooming from Punky at all

in grooms of I O minutes or longer. Rec iprocal grooming

( i . e. mutual grooming or å nevensâl of groomer,/groomee

roles di nec tly af ter t,he ini tial bout ) was not f ound to be

à f actor of either long or short grooms in bot.h gr.oups.

There i s no reâson to assume t,hat nec i proc i t,y i s a

feature of grooming relationships, strict,ly in Lenms of
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frequency or duration. Our sense of time, for example, mey

not be the såme as en individual of another species. The

activity which constiLutes the behaviour may be more

impontant than the total frequency or duration. Thei n

behaviour may wel l be rec ipnocal, att.hough individuals may

uti I ize di fferent cri teria in the determination of
rec iproc i Ly thei r ac t ions may be of a complementary

nature. Researchers must also remember that â reciprocal

situat ion may be solely ã human construction, pâpt,icularly

associated with the panadigm of evolut,ionary behaviounal

biology. I am refenning to the use of an evolutionary model

based on the notion of recipnocal altruism (Trivers, l97g).

In contrast to Group One, there hres ä bnoad variety of

Iong grooms in Group Two. Nini groomed one of her offspring

mone frequent-ly and for a Iongen duration than other

individuals 22.s percent of the long grooms were bet-ween

Nini and Nieve, consti tut,ing 22.7 percent of the total

amount of grooming (net long grooms). Nameless was the

only adult female who "acted as the groomee" in more grooms

than she "ac t ed as t-he groomen " , al though the di f f erence

wàs a c l ose one wi th t,hnee grooms g i ven and f oun grooms

received. In addit ion, the adult male ,,acLed as the

groomee" in more grooms than he "acted às the groomer,, as

did the juveni les and the infants. The behaviour of

Nameless in terms of grooms of long durat,ion is an

intenest ing phenomenon as she engages in ä behaviour

simi Iar t o the adul t. male and Lhe of fspr Íng. The
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Lhi s simi lar i ty wi I I be discussed

tJol f gang , t-he adul t ma l e, was assoc i ated more

f requent ly v.rith Samantha, and atthough she gave him a total
of f oun grooms only (he neceived a tot,al of ;even gnooms ) ,

they Iasted for 1 5.2 percent of the total amount of
grooming t ime (re: long grooms) . The grooms between

samantha and üJoIfgang mey refrect the såme type of bond

present with rhumper and Punky, âIthough to a much smaller
degree or the gnooms may reflect the potential for such a

relationship. Both samantha and rhumpen are the oldest
f emales in t-he two gnoups.

The diffenence between the two grooming pains ffiây, in
aII probability, bê connected to the age and histony of the

individuals within the part-icular group. Thumpen is zs

years old and Punky is l5 yeärs of age. Debbie, the ot-her

adult female in Group one, is tl yeârs old. As Lhere àre

only two adult females in the group and as their äge vanies

considerably, the older female's relationship wit,h the male

st,ands out signi f icantly.

In Gnoup Two, alI the adult females are close in age

and this rànges from g. s years to I o yeàrs of age.

üJol f gang is also I o years old. This suggests that, ir-r Group

Trrro, the dynamics between all the adulLs is much moFe

pronounced than it is in Group ohe where there is a longer
social history between the two older members of the group.

It would be intenesting to study funt,her the interact ion
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between samantha and üJol fgang to ascertain r¡¿hether the

relat-ionship indicated bet-ween the two persistE over time

or v¿hether t-he relationship is subject- to change.

l¡Jhen the t-otal number of grooms were analyzed in Group

ïwo, the grooming behaviour of the adult females followed a

genenel pat t enn. Al I the f emales "ac ted as t-he gnoomers',

more f requently than t-hey "acted as the groomees", alt,hough

one female (Nini) had a much higher fnequency than the
others --she "acted as the groomer" in gz.g percent of t,he

bouts wi th t he next highest, t ot al being ZO .Z percent f rom

Nameless . t¡Jhen the number of grooms r¡i th Nieve, her

of f spring, are tot-al ted and nemoved f nom the data base,

Nini's tot-al drops to 23 percent, a much closen figure to
that of Nameless. In terms of "acting as t-he groomee,,, Nini
also had the highest total, although the frequencies were

similan emong all the adult females and nanged from lo.g
percent t,o l3. O pencent,.

In terms of dunation, Nini accumulat,ed the highest
tot-aI in both "acting es the groomer" and "acting as the

groomee". There was more variation in grooming given --
9.3 hours to l6 houns. Nini spent six hours grooming Nieve

and, when this amount is t,aken into account, and nemoved,

the dunat ions attributed to the females become very

simi Ian. Lit tIe di f f erence uras evident in grooming

received -- 5.2 hours to 8 hours.

Why would Nini have the highest totals in al I
categories relat,ing to the total number of grooms? one
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reåson was the fnequency with which she gnoomed Nieve. Her

behavÍour wås unusual in contrast to the females in Group

one who exhibited varied patterns in terms of giving and

receiving grooms. If we examine aIl Lhe females in Group

Two, Nini's behaviour is a more extreme form of è similan
pattenn whi ch exi sts f or aI I f emales . I t, may be simply that
she exhibits mone grooming in relation to her offspring.

lrJolfgang, the adult, maIe, also exhibited en unusual

pattenn, espec ial ly when his behaviour is cont nast,ed with
Punky, iñ Group one. tlolfgang did not "act às the groomee,,

more often in terms of frequency or duration in this gnoup.

He r¡räs the "pnef erred partnen,, of one adul t f emale,

samantha, and this uras t he case only in t-enmg of dunation
(43.8 pencent of his groominç¡ was given by samantha). t¡Jhen

the tot,al number of grooms were considered, r,lolfgang ,,äcted

asi t he groomer " f on t,he same f requenc y as he ,,ac t ed as the
groomee". In t,enms of bnief grooms, tJolfgang gave moFe

than he neceived. This did not occur in punky's grooming

sessions and, in all ceses, Punky "acted às the gnoomee,,

more frequently and for a longer duration than he ,,acted as

the gnoomer". This is ân intenest ing nesul L -- male

behaviour vanied considerably in the Lwo groups, while the
behaviour of the adult, male in Group Two was very, much

similar to the female pattern in that group.

The behavioun of the adult- males in the two gnoups r¡râs

substantialIy diffenent. This should not have occurred if
the expression of grooming was dependent, on male
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behavioural characteristics. The difference äppeers t-o Iie
in the composition of the group. Thumper, åh orden female,
is part of the group punky is associated with, whire in
Group Two, aI l the f emares rJor fgang is assoc iated with are
close in age. This may indicate that l,Jolfgang is in the
same position es the females in terms of establ ishing
relationships among group members. I¿ is this act_ivit,y
whi ch appeans t-o be more important t-o the group dynami c

than the behaviour wheneby the individual ,,ac t-s as the
gnoomee".

l¡Jhile it is clean that the males ane not es active as

the f emales in grooming sessions, t-he resul ts do not
suggest that the reason fon this behaviour is due to a

dominance f ac ton ( i . e. the male as the mone dominant-

Índividual ) . Rathen, the data suggest s t,hat the male

posit,ion Ín the group is penipheral to the central core of
females. An intenesting comment, concenning the role of the
adult male in a lion-tailed group was made by a nesearchen

studying one of t,hree gnoups in å r¡ri rdl i f e senc tuary rn
India:

The adult male's role during mild
agonism was passive, as often he couldbe found awây from the core of
interactions (consisting of females
and immatunes) and obsenving theproceedings from some vantage point.

Kuman and Kurup, lgg5: 9g

The most interesting aspect of their obsenvation is t,he

idea that the adult male is not as involved in the group às

the females appeàr to bê, although it is aggnession unden
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discussion, not affiliative behaviour. l¡Jhile I have

reservat,ions concerning the use of the term passive (what

mey appeär passive to the obsenver mây not- in actuality be

the same thing to t,he animals), the role of the adult male

does appear to be less central to that of the female. This

may be ref lec t-ed in the amount of grooming assoc iated wi th

the male, but it is important to note t-he variat Íon which

is evident when the two adult males are companed.

If the male nole is periphenal, üIolfgang and Punky do

not exhibit this to the säme degree in the two groupE.

Indeed, male behaviour may not be nepnesientative of a

periphenal position as much as behaviour which is based on

different critenia within the group. The males may be es

involved as the mone ac tive f emales ac t ivi t,y in this

càse may not be the dist inguishing feature of male and

female roIes. Differences in female and male behavioun

should not be primarily associated r¡rith sexual difference.

Rathen, the var iat ion oc curs in nesponse to soc iaI

pnocesses occunring within the group.

Relationships imply a dynami c element as t-hey do not

nemain the same. A patt,enn rnày exist when the individualE

have been âssociated in ân intenaction which has occurned

over à Iong period. Age and the experience which is

connected to this variable is fan more impontant in termE

of individual relat ionships than vaniat ion based on sexual

difference. Male and female behavioun may differ according

to the sociaI miIieu existing in each group. As individuals
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ägê, the expenience acquined will have ã diffenential
effect, on thein nerlationships with others. punky is five
years older than LJol f gang this could be e f actor in
relation to the variation in male behaviour.

trlhen age was anal yzed in the two groups, t he chi

squane tests indi cat ed t,hat the selec tion pat t enn wes

different for the adultE aE opposed to the juveniles and

inf ants. The most int,enesting nesult of a f urt,hen analysis
connected to age is the manner in which the oldest female,

Thumper, is nepresent-ed. Her pattern is subst antial ly
different from Debbie and from ühe adult females in Gnoup

Two. In fact, only in gnooms of long duration does Thumper

"ac t as the groomer " more of ten than Ehe ,,ac tg as t he

gnoomee". It has been demonstrat,ed previously that this may

relate to her relat,ionship with the adult- male and suggests

that, olden animals oc cupy a posi t ion of considerable

influence within the group. The dyad af rhumper and punky

(the t-wo oldest, individualE in Gnoup one) had the highest

fnequency and dunation in grooms of long duration. Debbie,

a much younger animal t,han Thumper, does not exhibi t a

similar pattern in hen gpooming bouts; indeed, her grooming

is completely opposit,e to the manner in which Thumpen

grooms members af the group.

I f ure consider this data and examine Gnoup Twe, ure

find a diffenent situat-ion. Atl the adutts are of similan

agÊ and this inc ludes the adul t- male. As indi cat ed

pneviously, this may account for the distinction between
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lrlol f gang's grooming and Punky's sessions. t¡Jol f gang is
essoc iat ing with four females of simi lan age his
gnooming bouts mày neflect his position in regard to the

females. He is the "preferred pantner" of samantha, but it
is intenesting to note that trlol f gang's "pref erred pant-ner,,

is Nameless. This assoc iat ion between telol f gang and Nameless

may be related to the degree of peripherality in relation

to their positions within the group. This is a possibility,

although es I have discussed pneviously, the circumstancec

which indicate peripherality t,o an observer mey be

indicat,ive of another aspect of their nelationship. It is
not clean what this aspect is, at present.

An event occurred duning the st,udy period which may

shed some insight on the position of Nameless. Nameless was

nemoved fnom Group Two for eight, days due to e gash

inflicted by another gnoup member. The day she was returned

to the gnoup (see Appendix I for mone details), Nameless

received mone grooming t han she gave to others, âlmost-

three times as much, and blolfgang groomed hen fon â longer

duration than any ot,her individual . Grant-ed, Nameress had a

wound which group membens appeaned to be investigating;

nevertheless, the amount- of grooming given by Wolfgang ie
an interest ing aspect of her return. In addit,ion, Samantha

"acted as the groomer" in only one brief session with

Nameless -- Samantha's total was much lower than àny of the

adults. It is the lack of grooming from samantha which is
of intenest, and this may help to i I lust,nate the di f f enent
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types of relationships whi ch oc cur bet ween the adul t

females and r¡¿ith the adult male.

In aI I grooming ses=ions, exc luding t,hose of l O

minut-es or longer, samant,ha had the Iowest, f requency of
grooming bouts in nelation to the adul t- f emales when she

"acted es the groomer". This was the cese in terms of
duration as well. This vaniation, Ín connection with the
data whi ch indi cat ed that her "pref erred part,ner,, wag t he

adult male, suggest that her position mey be different in
respect to t,he other adult females in the group. It, could

also be an element exemptifying individual variation.

It wes necesseny to analyze grooming behaviour. in
tenms of brief grooming bouts for alt individuals, not only
those of long durat-ion. The gnooms of long dunation among

al I individuals composed 2.3 pencent- of the total grooms

f or Gnoup CIne and I .6 percent f or Gnoup Two. on the ot,hen

hand, bnief gnooming sessions made up a larger percentage

of the total bouts: 33.9 pencent for Group one and 4l
percent for Gnoup Two. These two categories provide
extreme values in grooming nelationships, but the samples

ane i mpon tant t-o ana I yze separat e I y es they pnov i de

information not found in the frequenc ies and dunat ions
nelating to the total number of bouts. It is in the,brief
gnooming sessions, not only the longen grooming bouts, that
intenest ing and unusual patterns emenge that help to
explain key components of grooming int,enact-ion wit,hin the

9roup.
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Various patterns were evident in grooms categonized as

brief (meaning that the length of the bout ures less than 30

seconds), and in most cåses, the grooms lasted for five on

ten seconds. Fon example, congiden t,he incidence of brief
gnooming sessions in Group Two. Al I adul t individuals

"acted as ühe groomers" more of ten than they ,,act,ed as the
groomees" and this inc ludes the adul t male. In fac t,
lJol f gang "acted as the gnoomer" twice es of ten as he ,,acted

âs the groomee". This pnopoFLion was highen than all othen

adult females except for Nini who,'acted as t,he groomên',

foun times as of ten as she ',acted as the gnoomee,'

In Group one, Debbie wes the only individual who gave

more gnooming t-han she _neceived. she ,,acted as the gnoomep"

four times as oft,en es she "acted as the groomee,, -- this
uras simi Ian to Nini 's grooming in Gnoup Tr¡¡o. Thumpen

"acted es the groomee" more times than she "acted ès the
groomer" as did Punky, âlthough Thumpen had â higher
f nequency wi t h 22 pencent to a .z percent, f on punky. The

brief grooms emphasize the difference in adult female

grooming in Group one, whi le in Group Two, a simi lar
pat t enn exist s f or al I the adul ts. üJol f gang displays
unusual behaviour in that his pattern fol lows t,hat of the
adult females.

cleanly, different forces are openating within the two

gnoups and this dynamic relates to t,he size of the group

and the ege of the individuals. I am not, suggest,ing t,hat

t he di f f erence bet,ween shont and long gnooms I ies in the
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compefition oven the groomee, âlthough the possibility of
this connect-ion cän not be ovenlooked. Rather, the
variation may concern the napidly changing situation of the
individuals in Group Two in contrast to t he more

established positions emong certain group members in Group

one. It may be more important to form di fferential
relationships among adult- individuals in Group Two due to
their Eimilarity in age (this remenk is highly speculative
on my part). The gnoomers are select ing individuals,
presumably for di fferent reasons, although it is di fficult
if not impossible to assess the qualit,ative aspect of these
nelationships.

Debbie follows much the same pattern as the adults in
Group Two and she is also in the same age range as these
adults. In the cäse of the juveniles and infants in both
groups, these individuals tended to',act, as the gnoomees',

mone often than they "acted as the groomers,, This appears

to be an example of age females groom t,heir offspring
frequent ly and it appears that the pattenn selected by the
mot-her tends to pnedominat e throughout, the j uveni Ie years

for both female and male offspring.

There wes one major exception to t,his patt-enn. Boz, a

young juvenile in Gnoup one, had a remarkably diffenent
selec tion pat-tenn as opposed to the one displayed by an

age-mate, another juvenile female. t¡Jhen the total number of
gnooms rJere ana I yzed , Boz " ac t ed äs the gFoomen ,' mone

f requent ly t-han she "ac t ed as t,he groomee,, . she f ol lowed
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the general pattenn set by the adult females. This was also
the case in tenms of the approaches and terminat ionE of
grooming bouts. Boz adopted the adult pattenn in that she

approached and tenminated bout s whi le oc cupying t he

position of gnoomer. The pattern of the juveniles and

infants was the reverse ühey approached and terminated
sessions mone frequent1y when they wene ,,acting as the
gnoomeest'.

The reason the selection pattern differs in relation to
Boz may be connected to the absence of hen mothen in the
group' Mindy, Boz's mothen, was nemoved fnom the gnoup

when Boz wäs I .6 years old. The two ot,hen juveni les,
offspning of rhumper and Debbie, have never been sepanated

from their mothers. The absence of Boz,E mothen may be a

significant facton in that, Boz did not have an adult
present, who would respond t,o her in the way an adult female

would respond to her own offspning. Boz,s behaviour is
di f f enent f rom that of the juveni Ie whose mot-hen has always

been present in t,he group. The behaviour that Boz exhibits
appears to be similar to the general pattern of the adult
females in that "act ing as the gnoomer,' is a more f nequent-

activity than "act-ing as the groomee". This behavioun

nelates t-o t he idea t hat i t may be more import-ant to selec t
part ners rat-hen than to be on the receiving end of
anot-her's selection pattenn. It would have been interest ing
to note whether the pat,tenn would have been similan had Boz

been a male.
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This is another reâson fon the suggestion that the

çlroomer has the mone active role and in this cese, it
corresponds t,o t,he central posi tion f emales oc cupy in t he

group. Keep in mind that this does not have to be

assoc iated exc lusively with f emales. üJol f gang exhibits

behaviour closer to t,hat expressed by the females and the

pat-t-ern of Nameless is c losen in many nespects to t,hat of

tJolfgang (particularly in grooms of lO minutes or longer).

Genealogy is another vaniable which appeens to exert

considerable influence within the gnoup. In Gnoup One,

t-here was a higher numben of kin gnooming bout-s bet,ween

females and thein offspring. The seme coUld be applied to

Group Two, although in this case, kin connections existed

between cert,ain adult- females. A chi squane t,est conduct,ed

on the adult females indicated that kin grooming was mone

significant than nonkin gnooming within this category. This

nesult is in agreement r¡ith conc lusionE f nom previous

I itenature as it has been suggested that, geneelogicaI

connect ions, both mot-her-of f spring and more ext-enEive kin

affiliations (siblings, ext-ended lineages) affect both

gnooming behaviour (Sade, I965,1972; Defler,1978; Silk,

1982; Seyfarth 1977; Seyfarth and Cheney, 1984; de t¿Jaal and

Luttrell. 1986; Mehlman and Chapais, 1988) and pnoximity

Þehaviour (Hornshaw, 1975, 1985). The work on pnoximity

behavioun is interesting as it was undertaken on a lion-

t,ai led group at the Assiniboine Pank Zoo in 1973 --the
group inc luded Thumper who is currently ä member of Gnoup
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One. Since kin gnooming could not be test,ed among adutt,
females in Group one, ä comperison can not be made between

the two affiliative behaviouns, proximity and gnooming.

Based on f requency data, kin gnooming is an import-ant

factor in Group Two. t¡Jhen individual dyads are examined,

the conclusions ane not- as clean-cut-. This is illustrated
in an examinat ion of the gnooming sessions bet,rpeen fut I and

hal f sibl ings Ín Group Tr¡o. Nini and samantha are f ul I
sistens Nini did not groom samantha mone often on for a

longer dunat ion than other individuals in the group.

ophelia had a higher f nequency than samant-ha (although the
two di f f ened by only onê groom) and ophel ia's grooms r¡rere

of a Iongen dunation t,han samantha's bouts. samant,ha

groomed LJolfgang for the longest duration, but in tenms of
frequeñcy, she gave more grooming to Nini . In relat ion to
this dyad, dunation figures vary considerably.

Nameless and ophelia are half-siblings in Group Two as

wel I . ophel ia's "preferred partner" in tenms of both
frequency and duration wäs Nini, not Nameless, whi Ie
Nameless "acted âs t,he groomer" in nelat,ion to ophet ia more

f requently and f or a Ionger dunat ion. Kin nelat-ions were

favoured in one direct ion, but not, in ühe othen. Nameless

groomed CIphel ia preferent ial ly, whereas ophel ia dÍg not
exhibit a gnooming prefenence for Nameless. l¡Jhite fnequency

data has indicat,ed e selection preference fon kin grooming

in cont-nast to nonkin grooming, data on durat,ion ig not in
agneement in al I ceses. More analysis is needed in onder
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to st-ate the impontance of kin grooming more definitively
and to discuss the di fference between frequency and

durat,ion measures.

In most cases, offspring r¡JeFe groomed mone fnequently
by kin than others (mot,her-of f spning grooming), but there
were groom seguences in r¡rhi ch the inf ant wàs not t he most

fnequent partner; fon example, ophelia did not groom her
offspning pneferentially. Hen grooming was associated more

f nequently and fon a longer durat-ion with Nini, âñ adult
f emale. Variat ion in mothen-of f spning nelationships rras

also found in t-he pnevious study on proximity behaviour
(Hornshaw, 1975).

The discussion af kinship in gnooming studies is
c losely assoc iated wi t,h the not-ion that behaviour has a

genetic base rather than a connection to Iearning ability
associated with the social miIieu. It is not clear that
grooming in particular female dyads is solely nelated to
t'he influence of the kinship variable. There may be othen
factons involved, although it mày be difficult to isolate
these influences, fon example, fniendship. In addit ion,
offspning do neceive a high amount of grooming fnom their
mot-hers, but this is extnemely vaniable. Inf ants, in
pant,iculan, ene cannied by their mothers almost exclusively
dunÍng the finst six months of their l ives. It is not
sunprising that in this sit-uat-ion most females groom their
infants pnefenential ly.

There ane other indicat ions that learning is an
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important aspect- of t,he groups¡ in this study. Di f f erent
types of grooming behavioun r¡rene pnesent within the t-wo

groups ' In Group one, grooming by mout,h k,às a behavioun
used by one of the adult, females, while in Group Two, hair
pul I ing and eating r¡ras undert-aken by t wo of thc adul t s, a

female and a male.

should these activities be included in a discussion of
gnooming behaviour? There is no doubt that mouth grooming

fits into this categony. Debbie, the adult, female who used

the technieuê, ut i l ized this type of grooming in al .7
pencent, of her gnooming bout,s. Not only rrras i t used in
brief sessions, but it was èIso a featune of longen groomr.

Grooming by mouth in a macaqu€r spec ies (M. mulat t,a)

has been refenred to pneviously as a mouthpick and it has

been described as the movement of the groomer's
head t o t,he groomee's fur, f ol loured by labial nemov¡l of
debris fnom the fur" (stankey et al. tgggt 3zB). The üype

of mouth grooming obsenved in Gnoup one involved a similan
act,ivit-y, but the teeth wene used to pul l out individual
hair, not to nemove debnis from the skÍn. At the same time,
the head was moved in a napid downwand motion. The

mout-hpick described in nhesus macèqueÌs appeans to be

nelated to a grooming movement whereby both hands ane used

to spnead t-he hair, then the groomer's head is lowened t,o

remove eny particles which this Sequence uncovers. For my

Punposes, this ac t ivi ty has been inc luded in the t,ypi cal
grooming sequence as individuals use either their hands or
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t,heir mouths to remove part-icIes from the skin. The

behaviour which wes noted in Group one involves individual
hair being removed fnom the gnoomee and involves the use of
the t,eeth, not the I i ps .

Duning the mouth groom, the gnoomee did not attempt to
stop the groomen by t-enminating the groom. only in the case

of t'he juveni les did the mouth gnoom consistent ly occun ee

a brief activity. During these episodes, the juvenile would

be passing close by Debbie, t,he gnoomer, who would extend
her head and neck in orden to mouth groom as the juvenile
passed by. In most ceses, she was successful in this
endeavour. The juvenile tended to keep moving, one reagon

being that play rraE in progress with another individual and

often the juvenile was involved in a chase sequence.

Anothen intenesting feature of the mouth gnoom is the
manner in which Fuzz, Debbie's offspning, imitates hen

mother's behavioun. Granted this is an interpretation which
I have imposed on t-he behavioun of t,he juveni le f emale, but

it was clean that she punsued an act,ivity which appeared t,o

be similar to Debbie's. Fuzz' mouth was lowered to the
groomee.'s back and the downward movement of her head as she

grabbed the hair with her t,eet-h was much the same as the
behaviour Debbie displayed. During the study I noted this
behaviour only five times, but I have also obsenved this
behaviour recent-ly.

Debbie, in Gnoup One, and Nameless, in Group Two, ere
full siblings. Nameless has been obsenved in a similar
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behaviour to the one associated with Debbie. Her activity
is not, as frequent-, but it is interesting to note that a

nelat-ionship exists between the two individuals. rt is
possible a similar activity wes used by their mother,

although I have not been able to ascert,ain this.
Hair pul l ing and eat-ing occurs in Group Trro and the

two individuals involved in this behaviour employ different
techniques in the sequence. Nini, an adult- female, uses two

hands to touch t-he individual , then she pulls out ä clump

of hair u¡ith one hand. l¡/olfgang uses the behaviour as part

of his gnooming sequence in t,hat- he groomr othen

individuals using a one-handed technique..

Hain pul l ing and eating has been referred to
previously as a behavioural disonder in rhesus macaques. It
is compared to trichotillomania in humang and the

neseanchens conc lude t-hat hair pul I ing and eat ing

is an aggressive behaviounal disonder in nhesus monkeys

ref lec ting adiust ment, problems to a stressf ul envi ronment,,'

(Reinhardt et aI. 1986: lsB). Thene may be problems

assoc iated with Nini 's Þehavioun in the group âs the

i-ndividuals she selects tend to move out of hen vicinity as

she engeges in this behaviour. I would not label the

behaviour as aggnessive as there is no indication that
othen individuals fear on avoid Nini, other than at the

time the behaviour occurs. It is difficult to postulate the
reeson fon her behaviour, âlthough it has been mentioned

that a simi lan behavioun was present in the gnoup in
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previous yeers connected to another individual who iE no

longer ín the group. It. is quite possible this behaviour

has been learned from anothen Índividual, although Lhis is
speculation on my part.

CIn the other hand, LJoIfgang employs the technique Ín

hÍs grooms and the individuals to whom he ',acts as the
gFoomer" remain in his proximity. His behavioun appeens

less intense in contrast- to Nini 's and he uses one hand to
pluck individual hairs out of the head or back ånea. After
five or six motiongf he puts the hain in his mout,h and

äppears to swallow it. The gnooming sequence he employs

seems to be a variat,ion based on ühe one-handed groom

technique.

one-handed grooming has been obsenved in relat,ion to
Punky in Group one. Ar I of his gnooms involved this mot-ion,

al t,hough he has been noted to use t-wo hands oc casional ly iri
assoc iation wi t h t he one-handed groom. ot-her individuals
engàgê in one-handed grooming as well two adult females

in Gnoup Two along with the male juveniles and one female

infant. It is intenesting that. al t males use this to some

extent, but i t is not assoc iated exc lusively wi Lh male

behaviour âs Boz, a juvenile female in Gnoup One has been

observed using the technique in a simi1ar manner to punky

and t,wo of the adult- females in Group Two employ this
technique.

The presence of innovative techniques in regard to
grooming behaviour suggest that centain act ivit ies àre
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pessed on to others Ín group situations. This learned
behaviour is very important, to the concept of group

tradition. one might. refer to Lhis Lype of shaned behavroun

às àn element, essoc iated with the existence of locaI
t radition in nonhuman primate groups. A focus on the
importance of Iearning in contrast t-o the genet-ic

determinat ion of behaviour is è cruc ial component of
nonhuman primate life. .There is no neâson to suggest that
Iearning abi I i t.y nules out the role geneti cs plays in the
inheritance of morphological chanacteristics Soc ial
behaviour does not have t-o be seen to be subject to the
same evolutionary forces. The way in which genetic
determination is constructed tendg to focus on the inherent
dual ism between t he t,wo concepts rat,her t,han on thei r
complementany nat,ure .

lrfe superimpose a great many concepts on the animals
whi ch we st,udy and the rray in whi ch we meäsure thei r
behavioun is a good example of this imposition. This is
accomplished by counting the number of Limes a panticulan
activity occurs on by considening the total amount of time
in whi ch the sequence takes place. Both frequency and

duration epe important to employ in research and although
they ane useful in different wàys, the two measures are of
use to the nesearcher only. The animals who serve as the
ob j ec ts of thi s study do not have àny st ake i n t,hese

resul ts Í t does not mat-t-er t-o t hem whethen f requency on

duration data àne used or how a researcher chooses to
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record Lhein behaviour.

Nevertheless, researchers have attempted to correlaLe
frequency and duration data and it has been suggested thai,
these methods provide the same quantitatrve measure in
nelation to grooming behaviour (schino et, al. lgggb).
This correlation would simpl i fy behaviounal studÍes
immensely, as i t would reduce the amount of var iation t,o be

studied within the group. tJhat appears to be advantageous

for the observen has prof ound impl ications f or t-he animals
under study a lange amount- of behaviour would be lumped

into one category and differences would be ignored and

consequent ly lost, in the analysis.. It is in this manner

t,hat the analysis has pnof ound ef f ec t s on the animals under

st,udy, älthough t-his is dependent on the way in r¡hich the
resul ts are mobi I ized. I f the inf ormation is used in urays

dest-ructive to the composition of the group (i.e. nemoval

of part,i cular animals based on the presence of a spec i f i c

behaviour), then the analysis can have an impact on the
animals under study.

consider the following construction which has been

used tradi t ional ly to provide à f ramework t,o study
grooming. Groomens compete fon contac t wi th parti cular
groomees f nequency data nelat-e to this idea and al I
grooming sessions, bot-h brief grooms and those of Ionger
duration are inc luded in t,his total . The indÍviduals who

äre more successful competitors engage in grooms in which

duration can be calculat.ed; it fol lows that grooms of
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Ionger dunation relate to the "attrâctiveness,, of the
groomee (schino et al. lgBBb). This construction can be

iustified on1y if the Fesearchen makes the assumpti'on t,hat

Lhe gnoomee i s t he most important i ndividual in the
gnooming dyad and i f gnooms of longer dunation are
considered to be of more importance than those categonized

as brief.

Many reseärchers place a qualitiative difference 
"l

brÍef grooms in relation to those of longer dunaüion. This
may relate to ühe distinct ion made by the obsenver bet.ween

short tenm and long tenm relationships. If so, then this is
another example of anthropomorphism in that some humans

consider a lengthy event- to be of more quality than an

activity which occuns briefty. There is no indicat_ion that
nonhuman pnimates value this âspect of nelat ionships in the
same way as humans. Bnief interact-ions which deal with
immediate dynamics between individuals may be as important
to group stnuc ture as long term assoc iations ane. l¡Jhat we

observe and necond in connect ion to grooming may have

implications in negard to the meaning of this behaviour,
but it does not provide motivations or neäsons for this
behaviour.

A sc enan i o c ou I d be c onst nuc t-ed whereby the ç¡roomer

selects partners on the groomen's own terms, not acconding
t,o t he desi nes or "attrac tiveness" of the gnoomee. The

groomer is the individual who is actual ly perf orming t,he

activity. This is anothen example of e problematic
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constnuction åE it is diff icult to ascentain the groomers,

own tenms. t^|e can only speculate and no maLter what

quantitative meesures ere employed in this process, the
explanations we arrive at ere bounded by our pasL

expenience and by our ourn vier¡ of the world.
The t-erm "att rac tive" mày not convey the same meaning

t,o e monkey as it does to a human. Reseanchers use this
tenm to indicate the " f avoured" posit-ion the groomee

occupies. It is ovenwhelmingly anthnopomorphic . The

"at trac tiveness" of the gnoomee in human t-erms relat,es to
fhe power the individual wields in relation to t,he service
given by another individual. At least, t-his is the
interpretation placed on the interaction by a number of
primatologists (e.9. seyfarth, lgTz; seyfanth and cheney,
.l984). In addition, "atträctive" implies that an individual
holds ? " f avoured" posi tion in human soc iet,y ure t end to
reward these individuals for possessing this quality
regardless of what it is they accomplish. Rewands based on

t-he possession of an at tribute (appearance) that
individuals have 1it,tle contol over emepges as a

problematic area in human tenms and it is dangenous ground

when discussing monkeys I t is impossible for human

observers t-o ascertain the att ributes of an "att ractive"
monkey.

The difference between frequency and dunation in the

case of the gnoomer could be associated with a selection
pnocess f ar nemoved f rom t-he one postulating t,he groomees,
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" àt t rac t i veness " . Perhaps the proc ess depends on t he

information that both individualE relay to each other. The

important- point to consider is that frequency and duration
data provide only one part of the puzzle. It must be used

in conjunction with other informat,ion in order to complete

t,he picture (see TroÍsi et aI. lg8g).

A good example of t-his disjunction is t,he rel iance on

total duration dat-a whereby àn individual who amasses this
total is considered to be the most import,ant memben of the
group or the most, "favoured" individual (i.e. the adult,

male). For example, in Group One, punky ,,acted as the
groomee" fon a longer durat-ion than ot,her individuals ye¿

t-he maiorit-y of his grooming was associated with one

individual . I f one were to tal<e t he durat ion f igune only,
Punky would indeed be the ,,f avoured,, individual ,

notwithstanding the fact that his dunat-ion is onty part of
the picture. This may be à reason tot-al durat ion is

" favoured" ovêr the use of frequency as e meäningful

meêsure, espec ial ly i f t-he resul. ts of other grooming

studies pnovide similan statements to the one referned to
above. Durat,ion data is not mone accurate than frequency

data it simply depends on the focus of the study and the

result one hopes to achieve.

It is important t,o bear in mind the reason given for
the behaviounal study. A behaviour such as grooming may

express ä nelationship between individuals it may

signify the strength of a nelationship on'bond'which
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exists between gnoup members. This may not- be the only way

to measune the relationship between group members and some

individuals may not expness closeness Ín this mannen.

Grooming as àn indicat,ion of t,he relationship of one

individual to another is only one meesune of soc iaI
affiIiation. It is important to realize that grooming

behaviour may not, relate to alI social aspects among

individuals in the group. The results of grooming Etudies

mäy be considenably di f f erent f rom pnoximi t,y nesearch and

studies which concentrate on communication aspects of

primat,e gnoups. Researchers may attempt to reduce the

complexity of behavioural data by cornelat-ing the meaning

of different behaviouns as well es conrelating the measunes

used t-o necord behaviour patterns. This leads to en

emphasis on univensal pattenns. It mây be mone useful to

attribute a higher degree of complexity to the behavioun of

nonhuman pr imat,es âs i t is evident- t hat reduc tionist

t-echniques have severe pnoblems in behaviounal nesearch

(the work of Schino et al. 1988b is an example of the

emphasis ÞIaced on the correlat,ion of measures).

Instead of leanning mone about the behavioun of the

an i ma I s unden st-udy we have tr i ed t-o make t-hem c on f onm to

oun standards. Obviously this limit-s analysis in much the

sàme way as the methodology used which concentrat,es on the

similanÍties between individuals at the expense of thein

di f ferences .

Thnoughout this sect-ion, I have neglected to discuss
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er-l import ant âspec t of gnooming behaviour . ThÍs concerns

the idea that al logrooming is primari Iy uti l itarian in
funct,ion animals àre groomed by other individuals for
hygienic purposes. It follor¡s that allognooming involves
t hose âreäs inac cessible t,o the individual , as àrees

accessible to the individual receive attention when the
animal engages in autogrooming behaviour.

h,hi le the resul ts indi cated that, t,he areas of t he bac k

and head were the focus of the majorit-y of grooming

interactions, it was not clear that this nefenred to the
division made betrleen accessible and inaccessible arees.
Accessible âFeas were also t,he f ocus - of al Iogrooming

behaviour. l¡Jhile it is evident that the hygienic aspect
should not be downplayed, it is also clean that the
strictly utilitarian function of gnooming should not

preclude the social component of the interaction. No

matter what the function of grooming is postulated to be it
is, above alI, a social process.
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Chapter VI

Summarv and Conc Iusions

Age, more than sex on genearogy is an important factor
in the grooming nelat-ionships of the two M. si lenus
gnoups. In addition, demognaphic factors are a cnucial
element in relation to grooming behaviour.

2 - Grooming appears to be group-spec i f i c , rather than

species-specific. This was evident in the use of mout-h

grooming, hain pulling and eating and the variat.ion in
behaviour noted between females in the t-wo groups and

male behavioun in the two groups.

3. communicat-ion is an important, aspect of grooming

behavioun, specifically the use of lipsmacks, stretches
and "hugging" behaviouns.

The gnoomer was found t,o exert, more influence than the
groomee in the gnooming int,eract ion, but this does not
indicate that eit,her part-ner occupies a more important
position t-han the other in the dyad. I¿ is essent-i.al to
note that, the choice of partner assoc iated with the
groomer may have important implications in regard to the

way in which the grooming dyad is viewed.
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5- It is the specific rerationship between Lhe Lwo

individuals which influenceE the grooming interaction.
Analyses which focus on the total frequency and durat-ion
per individual must take this f actor int-o account.

The resul t s of my thesis suggest, that t-he meaning

attr ibuted t,o grooming behaviour wi t hin a group depends on

the context in which it occuns. Grooming, r¡rhiIe it may

express a bond between individuals, may also be a component

whi ch relates to the dynami c stnuc ture of the group.

Grooming behaviour is ext,remely variable in terms of the
relat,ionships expressed in particular dyads. It varies
considerably among females in relation to their offspning;
it di ffers âmong the adult females themselves; it has

di fferent connotations in the nelat,ionships which occur
between an adult female and the adult male; it is not the
sàme for alI juveniles in relat-ion to the adults; and

females and males of the sàme species in separate gnoups

exhibit different characteristics of grooming behavioun.

The emphasis on context and spec i f i c relationships
bet ween individuals di f f ers f nom the ,'äc cepted,' approach

taken in relation to grooming behaviour. VariabiIity is the
key component of the study which I have underLaken.

I am wel I âware that t-he f namework of the study is â

creation attributed solely by the observen; rL rs ä

construct,ion which I and others have superimposed on Lhe
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behavioun of Lhe animals under study. In Lhe process of
texLual ization, we a1 I begin wrth axioms. I employed a

specific focus the rdea that behaviour in nonhuman

pr imate groups is inf Iuenced pr imani Iy by Lhe soc iaI mi I ieu
existing in the group (see Fedigan, l976; Hornshaw, l99l).
To be sure, à bias exiEts in my study às it, does in all
behavioural studies. Nevertheless, I feel the approach

select-ed is the least nestrict ive in negard to behaviour as

i t aI lows fon the percept ion of considerable variation
among individuals in the gnoup. This study concent,rat-es on

difference, but it also incorporates a framework which does

not exc lude simi larities when the dat,a indicate that they
ene present. Pat,terns and simi Ianit ies of behaviour remain
possibilities, but- t-hey aFe not, the cnitical focus of
study.

As I have indicat-ed throughout t,his thesis, it, is
virtual 1y impossible to nemove obsenven bias from

behavioural research. It is cnucial to pnovide a discussion
of the appnoach the observer has taken in response to the

nesea r c h prob I em, both met.hodological ly and

epistemologically. Not only do I suspect that learning is a

considenable f ac ton in nelat-ion to the soc ial matn i x, I am

also e female nesearchen. This is an important point to
sf-ness as there can be à vast di f f erence in percept-ion

nelating to the gender of the observer. This has been

demonstrated in chapt er I I I as behavioural st,udies have

tended to concentrate on the male posit-ion within t-he
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group. Gender difference 1s a cultural construction Lhe

main impac L of gender in behaviounal studres is that
researchers real ize it is an observer construct, not
necessari 1y a property of the nonhuman gnoups which rre

st udy .

Variabitity is a key concept in the two groups which I

studied f or t,his Lhesis. Thein grooming pat terns, alt-hough

simi lar in centain cases, di f f ered c.onsidenably in
expression. I bel ieve this is an exc Í ting aspect of
behavioural studies . Di f f erenees whi ch we have ac cept-ed äs

given in primate groups do not- necessani ly relate to sex

d i f f enenc es , but eppear to be c onnec t-ed to the ege of t he

individuals in the group and the overal l size and

composition of the gnoup (for the gnoups at this time).
ïhis is not t-o sey that, male and female dif fenences do not
exist, in any form, but t,hey may not- be as predetenmined âs

some neseàrchens have proposed.

There àne â number of other issues which äre in need

of further analysis; for example, in one of the gnoups, kin
connect,ions emong adult females were significant kinship
connêctions could be st-udied further in tenms of the

di fference of fnequency and dunation data. As wel l,
relationships between t he adul t f emales and the adul t- male

in one-male gnoups could be inveEtigat e'd in det ai I . In
order t o stat e more forceful ly that gnoup-spec i f i c

behavioun is a more important åspec t t.han spec ies-spec i f Í c
behaviour, it would be necessary to conduct eithen time
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successive studies on grooming or longitudinal reseärch on

the groups involved. In addi Lion, research on the

relationship bet ween samantha and l.JoI f gang would be

intenesting to pursue in order to escert-ain i f thei r
relaLionship is simi lar to the one between Thumper and

Punky. I¿ would also be useful to fol low both mouth

grooming and haÍn pulling activity to ascartain the impact

of this behavÍour in futune.

It is in the enea of communication that additional

study needs to be conducted. I have dealt with this aspect

in e very Þr ief manner , al t,hough i t was c Iear that

communi cat-ion t¡ras an essential ingredient, in gnooming

relat ionships. More study should Þe focused on

communication within gnooming, whi1e communication, as e

topic in itself, has the potential to provide new and

insight f ul inf onmat-ion in pr imate behavioural studieE .

As â final comment, I wish to emphasize the point that

the conclusions I have anrived at- in this thesis, while

based on sol id obsenvation, present- my speculations on I i f e

in t,wo lion-t,aiIed macâque gnoups. It is above aIl e

t,ext-ualizat-ion, one which I hope beans some nesemblance to

the lives the individuals lead. t¡JhiIe I realize this

sentiment is general ly not inc luded in sc ient i fic

discourse, t,his does not deny the validity of the comment.
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APPENDIX I

FACSIMILE OF DATA SHEET
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APPENDIX A

GROUP ONE

FREQUENCY AND DURATION -- TOTAL Ë. OF GROOMS

#GIVEN FREQ.f DUR.HRS. #REC'D FREQ.f DUR.HRS.

THUMPER ì66
DEBBIE 4OO
MINDY O
PUNKY 56
JULTUS 30
BOZ SO
FVZZ I I
CITTO O
NON ID O
INCOMPLETE I

22.7
s4.a
o.o
9.O
4.1
6.8
2.5
o.o
o.o
o. t

# GIVEN

49
182
2l
t5
21
12
o

8.3
8.O
o.o
2.2
o.4
o.7
o.2
o.o
o.o
o.o

FREQ. U

16. 3
6|u^.7

7.O
5.O
7.O
4.O
o.o

23.3
19.2
1.5

r 3.3
r 3.8
4.7

t8.4
s.6
o.3
o. ì

170
I40
tt
97

lot
34

r34
41

2
I

3.6
3.8
o.2
5.9
2.S
o.3
2.9
o.3
o.2
o.o

ïOTAL t OF GROOMS: 73t

TOTAL DURATION IN HOURS: 19.7

FREQUENCY -- BRIEF GROOMS

THUMPER
DEBBIE
PUNKY
JULIUS
BOZ
FVZZ
OTTO

# REC'D FREQ. f
22.O
15.3
8.7

14. O

8.3
20 .3
9.7

66
46
26
42
25
6t
29

TOTAL * OF GROOMS: 3oo
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GROUP ONE

FREQUENCY __ GROOMS 30 SEC. OR LONGER

T GIVEN # REC'D

THUMPER
DEBB IE
MINDY
PUNKY
JUL IUS
BAZ
FUZZ
oïTo
NON ID

THUMPER
DEBBIE
PUNKY
JUL I US
FUZZ

FREQ. Í

27 .4
50.4
o.o

10.7
3.6
6.8
1.2
o.o
o.o

FREQ. f

24.O
22.O

L5
16.7
r 3.8
2.2

r6.s
2.9
o.5

99
9l

6
69
s7

9
68
12
2

rt3
2o^a

o
44
l5
2A

5
o
o

TOTAL # OF GRooMS: 4I3

FREQUENCY AND DURATION -- GROOMS IO HIN. OR LONGER

# GIVEN FREQ. Í DUR. HRS # REC'D FREQ. f DUR. HRS

I
2

12
I
I

t2
3
2
o
o

70.6
17.6
I I .8
o.o
o.o

3.2
o.6
o.4
o.o
o.o

5.9
lt.8
70..6
s.9
5.9

o.2
o.4
3.2
o.2
o.2

TOTAL # OF GROOMS: 17

TOTAL DURATI0N IN H0URS: 4.2
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APPENOTX 3

GROUP TI¡JO

FREQUENCY AND DURATION -- TOTAL # OF GROOMS

#GIVEN FREQ. I DUR. HRS. *REC'D FREQ. Í DUR. HRS.

NINI 638
OPHELIA 375
SAMANTHA 288
NAMELESS 40I
h,OLFGANG 162
JUVENILES 6I
SLOAN 2
NIEVE 7
CENTURY O
NORANDER O
HOLLY O
NON ID 6

32 .9
r 9.3
14.A
20.7
8.4
3.1
o.t
o.4
o.o
o.o
o.o
o.3

t6.o
r3.o
9.3

1t .2
3.9
l.o
o. ot
o.l
o.o
o.o
o.o
o.2

253
247
2t5
209
162
399

90
206

85
42
lo
22

l3.o LO
12.7 6 .4
rr.t 5.6
r o.8 s.2
8.4 7 .3

20 .6 10 .2
4.6 2.A

I 0.6 6.2
4.4 2.1
2.2 0. s
o.5 0. I
t. t o.3

TOTAL Ë. OF GROOMS: t94o

TOTAL DURATION IN HOURS: s4,7

FREQUENCY -- BRIEF GROOMS

NINI
OPHEL IA
SAMANTHA
NAMELESS
WOLFGANG
JUVENILES
SLOAN
NIEVE
CENTURY
NORANDER
HOLLY
NON ID

T GIVEN

243
too
94

123
68
23

I
2
o
o
o
3

FREQ. f

37.O
15.2
t 4.3
14.7
I O.4
3.5
o.2
o.3
o.o
o.o
o.o
o.5

# REC'D

62
78
88
85
33

137
3l
72
32
2l

5
l3

FREQ. f

9.4
I I .9
13.4
12.9
s.o

20.9
4.7

lr.o
4.9
3.2
o.8
2.O

TOTAL # OF GROOMS: 657
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GROUP TI¡JO

FREQUENCY -- GROOMS 30 S¡C. OR LONGER

NINI
OPHELIA
SAMANTHA
NAMELESS
l¡IOLFGANG
JUVENILES
SLOAN
NIEVE
CENTURY
NORANOER
HOLLY
NON ID

T GIVEN

373
267
l8t
263

94
35

I
5
o
o
o
3

FREQ. f
30. 5
2t .a
14.8
2l .5
7.7
2.9
o. t
o.4
o.o
o.o
o.o
o.2

# REC'D

189
t63
125
122
123
239

55
122
st
21

4
I

FREQ. f

15. S
13.3
10.2
to.o
to. ì
19. 6
4.5

ro.o
4.2
1.7
o.3
o.7

TOTAL t oF GROOMS: lZZz

FREQUENCY AND DURATION -- GROCIlIS IO MIN. OR LONGER

# GTVEN FREQ.f DUR.HRS S REC'D FREQ.f DUR.HRS

NINI I I
OPHELIA 9
SAÍIANTHA 7
NAMELESS 3
I¡JOLFGANG I
JUVENILES O
NIEVE O
CENTURY O

TOTAL # OF GROOMS: 3I

TOTAL OURATION IN H0URS: 6.6

3s.5
29.O
22.6
9.7
3.2
o.o
o.o
o.o

2.3
ì.9
1.6
o.6
o.2
o.o
o.o
o.o

3 9.7
3 9.7
2 6.5
4 12.9
7 ?2.6
4 12.9
7 22.6
I 3.2

o.5
o.6
o.4
o.8
LI
o.8
t.5
o.2



#

55
37
5S

2
2
I

162
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APPENDIX 4

GROOMING DYADS

GROUP ONE

TOTAL DUR.
HRS

1.5
4.5
2.O
o.l

I,IIN MEAN DUR. MIN

90.8
272 .2
121 .9

2.O

GROOMER

THUMPER

THUMPER

GRCIOMER

DEBBIE

DEBBIE

GROOMER

PUNKY

PUNKY

GROOMER

JUL I US

GROOMEE

DEBBIE
PUNKY
JUL I US
BAZ
FUzZ
NON ID

TOTALS

GROOMEE

THUMPER
MINDY
PUNKY
JULIUS
BOZ
FVZZ
OTTO
NON ID

TOTALS

GROOMEE

THUMPER
DEBBIE
OTTO

TOTALS

GRCIOMEE

THUMPER
DEBBIE
MINDY
PUNKY

TOTALS

BRIEF
o.2

8.3

8.5 8.S

TOTAL DUR
HRS MIN

495 .4 3. O

1.6
7.3
1.8
t.o

MEAN DUR MIN

1.4
t.o
1.7
o.8
o.4
1.3
o.4
2.9

1.2

MEAN DUR MIN

1.2
2.2

2.O

MEAN DUR MIN

Ë.

t2s
lo
33
32
32

126
3t

I

390

3.O
o.2
t.o
o.4
o.2
2.9
o.2
o. t

LO

178.7
to.o
58.2
26.7
13.2

176.O
14.7
2.5

480. O

t
t5
49

I

.9

.7

t6
I
I

12

30

TOTAL DUR
HRS MIN

o.4 t9 .2
1.8 ltì.o

65

BRTEF

2.2 130.2

TOTAL DUR
HRS MIN

o.2 11.7 o.7
BRTEF
BRIEF

o.2 tr.5
JUL I US o.4 23.2
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GRCIOMER

BAZ

BEZ

GROOMER

FUZZ

GROOMEE

THUMPER
DEBBIE
PUNKY
JUL I US
FVZZ
OTTO

TOTALS

GROOMEE

THUMPER
DEBBIE
PUNKY
JULIUS
oïTo

ÏT]TALS

TOTAL DUR
HRS MIN

o.l 6.8
o.4 23.9
o .2 12.O
o. ool o.5

o.or t.8
o.7 45. O

MEAN DUR MIN

o.9
t.o
1.2
o.5

o.2

o.9

o.4
t.6

*

7
22
to

I
I
I

49

t
2

to
3
I
I

BRIEF

TOTAL DUR
HRS MIN MEAN DUR MIN

BRIEF
o.l
o.l

4.S
5.O

FUZZ

GROUP ONE TOTALS
INCOMPLETE
TOTAL

17 ' O.2 9.S o.5

19.7 1r83.5 t.6713
t8

731
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APPENDIX 5

GROOMING DYADS -- GROOMS I O MINUTES AND LONGER

GROUP ONE

TOTAL DUR.
HRS. MIN.

3. O 177 .5

GROOMER

ÏHUMPER

THUMPER

GROOMER

DEBBIE

DEBBIE

GROOMER

PUNKY

PUNKY

GROOMEE

PUNKY
JUL I US

TOTALS

GROOMEE

THUMPER
PUNKY
FUZZ

TOTALS

GROOMEE

DEBBIE

TOTALS

TOTAL DUR.
HRS. MTN.

MEAN DUR. MIN.

t6.r
t 5.5

t6.I

MEAN DUR. MTN.

t2.o
r o.5
to.o

I O.8

MEAN DUR. MTN.

r 1.3

I I .3

Ë.

1ì
I

12

#

2

2

o.3

3.3

#

3

o.2
o.2
o.2

o.6

o.4

o.4

l s.5

193. O

12.O
I O.5
to.o

32.s

22 .5

22 .5

TOTAL DUR.
HRS MIN.



GROOMER GROOMEE

NINI OPHEL I A
SAMANTHA
NAMELESS
t¡JOLFcANG
JUVEN I LES
SLOAN
NIEVE
CENTURY
NORANDER
NON ID

TOTALSNINI

GRCIOMER GROOMEE

OPHELIA NINI
SAMANTHA
NAMELESS
WOLFGANG
JUVENILES
SLOAN
NIEVE
CENTURY
NORANDER
NON ID

OPHELIA TOTALS

GROOMER GROOMEE

SAMANTHA NINI
CIPHELIA
NAMELESS
I{'OLFGANG
JUVENTLES
SLOAN
NIEVE
CENTURY
NORANDER
NON ID

SAMANTHA TOTALS
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APPENDTX â

GROOMING DYADS

GROUP TI.JO

TOTAL DUR
HRS MIN

2.4 146.2
I .8 lo9.l
o.7 39.5
o.8 47.5
3.6 216.9
o. I 4.A
6. O 357 .2o.o2 t.o
o.5 29 .6
o. I 8.8

16. o 960 .2

TOTAL DUR
HRS MIN

3.2 ì 92.8
1 .2 73.2
2.5 147.3
2.2 134.2
t.9 il5.8

MEAN DUR MIN

| .7
t.3
o.8
l.s
1.4
o.7
2.O
o.2
o.8
o.7

1.5

MEAN DUR MIN

2.4
2.O
2.1
2.3
l 9

t
83
a2
4S
30

t45
6

177
4

33
l1

6t6

367

#

57
22
21
42
47
75

2
4
2
3

275

*

78
36
68
57
60

2
3

59
3
I

BRIEF

BRIEF

o.t o.7
I . 9 112.2
o. 03 2.o

o.2
t.9
o.6

2.1

MEAN DUR MIN

1.6
1.2
o.4
4.5
l 5
2.1
o.2
o.2

BRIEF

t3.o 778.2

TOTAL DUR
HRS MIN

t.6 93.5
o .4 26.7
o.2 lo.o
3.2 r 90. 5
1.2 71 .3
2.7 t 63. 3
o. ot 0.6
o.o2 t.o
o. or

9.3

o.5

ss7 .4

o. t

2.O
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GROOMER GROOMEE

NAMELESS NINI
OPHEL I A
SAMANTHA
l¡JOLFGANG
JUVENILES
SLOAN
NIEVE
CENTURY
NORANDER
HOLLY
NON ID

NAMELESS TOTALS

GROOMER GROOMEE

|¡JOLFGANG NINI
OPHEL I A
SAMANTHA
NAMELESS
JUVENILES
NIEVE
CENTURY
NORANDER

I¡JOLFGANG TOTALS

GROOMER GROOMEE

JUVENILES NINI
OPHELIA
SAMANTHA
NAMELESS
JUVEN I LES
NIEVE

JUVENILES TOTALS

GROOMER GROOMEE

SLOAN OPHELIA
SAMANTHA

SLOêN TOTALS

ÏOTAL DUR
HRS MIN

2.4 145.9
2 .7 165. I
1.3 77.9
ì.1 65.8
3. t t8s.7
o. ot o.5
o.2 lt.3
o.2 lt.5

#

7l
9t
43
27

ì l3
3
9

l4
I
I
6

386

MEAN DUR MIN

2.O
LI
t.8
2.4
t.6
o.l
1.2
o.8

BRIEF
o. t 3.8
o.l 6.8

o.4
l.ì

MIN MEAN DUR MIN

11 .2 674.3 1 .7

TOTAL DUR
#

2S
35
42
50

6
I
I
2

162

#

t7
9
7

20
3
2

58

#

I
I

z

HRS

o.4
o.7
t.t
t.5
o.2

22.8
41 .O
62.1
9r .l
14.5

o.9
l.t
1.4
t.8
2.4

BRI EF
o. oì o.5 o.5

BRIEF

3.9 232.0 1.4

TOTAL DUR
MIN MEAN DUR MINHRS

o.3
o. t
o.l
o.3
o.r
o.I

19.5
6.8
7.O

t8. 2
6.8
1.8

l.l
o.7
1.O
o.9
2.2
o.8

1.Oì.o 60.t

TOTAL DUR
HRS MIN MEAN DUR MIN

o. ot l.o t.o
BR I ET-

o.or 1.o o,s
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ÏOTAL DUR
GROOMER GROOMEE # HRS rll! t4EêN DUR MIN

NIEVE NINI I O. 03 2.O 2.O
SAMANTHA I - BRIEF
NAMELESS I - BRIEF
JUVENILES I O. 03 2.O 2.OCENTURY I O. Ot o.8 0.7
NORANDER I O.O2 t.o l.oHOLLY 1 0. 03 t .5 t .5

NIEVE TOTALS 7 O,I 7.3 I.O

TOTAL DUR
GROOMER GROOMEE # HRS - ruN MEAN DUR MiN

NON ID NINI 2 O. OI O.5 O.2
SAMANTHA I O.'I 7.O 7.O
NAMELESS 2 O. 05 3.3 I .6
JUVENILES 1 - BRIEF

NON ID TOTALS 6 O.2 ] O.8 1 ,7

GROUP TtÀ,O TOTâLS 1e_79 54.7 32AO.7 1 .7
INCOMPLETE 5I
TOTAL I94O
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GROOMING DYADS -- GROOMS I O MINUTES AND LONGER

GROOMER

Ni NI

NINi

GROOMER

OPHEL IA

OPHEL I A

GROOMER

SAMANTHA

SAMANTHA

çROOMER

NAMELESS

NAMELESS

GROOMER

l¡JOLFGANG

h,OLFGANG

GROOMEE

OPHEL I A
SAMANTHA
JUVEN I LES
NIEVE

TOTALS

GROOMEE #

NINI I
SAMANTHA I
NAMELESS 3
WOLFGANG 2
JUVENILES I
CENTURY I

TOTALS 9

GROOMEE t
NINI I
OPHELIA I
WOLFGANG 4
JUVENILES I

ÏOTALS 7

GROOMEE #

NINI I
OPHELIA I
IJOLFGANG I

TOTALS 3

GROOMEE #

NAMELESS I

ÏOTALS I

GROUP T|¡JO

TOTAL DUR.
HRS. MIN.

o.2 lo.o
o.2 to.o
o.4 28.O
t.5 88.O

MEAN DUR. MIN.

to.o
to.o
l4. o
12.6

tl.o
12.O
12.6
r 6.6
r 2.5
to.o

lo.o
l2.o
t 5.9
lo.o

t
1

I
2
7

tl 2.3 136. O 12.4

TOTAL DUR.
MIN. MEAN DUR. MIN.HRS.

o.2
o.2
o.6
o.5
o.2
o.2

HRS

o.2
o.2
t.o
o.2

HRS.

o.2
o.2
o.2

tr.o
12.O
37.7
33. 3
t 2.5
to.o

lo.o
12.O
63.5
lo.o

1.9 1t6.5 12.9

TOTAL DUR.
MIN. MEAN DUR. MIN'.

I .5 95.5 13.6

TOTAL DUR.
MIN. MEAN DUR. MIN.

t.3
3.O
LS

|t .9

t.3
3.O
L5

o.5 35.8

TOTAL DUR.
HRS. MIN. MEAN DUR. MJN.

o.2 t2.s r2.5

o.2 12.5 12.5
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ïhe Return of Nameless
t*fednesdav Oc tober 3- I99O

Nameless, âñ adult female, was removed from the gnoup

at the Monkey House on Tuesday September 21-, lg9O. This was

the result of a gash inflicted to her left nib-cage area,

pnobably due to e conflict with another group member. The

wound required stitches and she was separated from the

group for e period of eight days.

On LJednesday monning, Nameless rejoined the group in

the out,side enclosune. As soon as she entened the cage, she

walked around the outside of the enclosure at- a fairly

brisk pace with alI the gnoup membens following her.

Little contact was madej primarily, il was the juveniles

who made an attempt t,o touch hen and mount- her bniefly.

Shortly after Nameless cåme into the cage, Sloan and

Cent ury, t,wo inf ant s, bot,h ren to t,hei r mothens . I did not-

observe Nieve, another inf ant, running to her mot-her.

Thene was conEiderable movement by at I individuals

when Nameless re j oined t-he gForJp. The only f ac ial

expression I noted was that of Nameless as she approached

fhe indÍviduals on the peàn platform. She exhibited a type

of half "grin" ot^ grimace. It wâs not a Iipsmack, although

it could have been part of that expression as I could not

see her face at alI times. I could not detect any sound,

although if it wene veny low I probabty would not have been
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able to hear Ít.

Nameless ent-ered the outside enc losure at l O:20 a. m.

and her first groom occurned at ìO:32 a.m. Nameless

approached Samantha (I did not note any initiation

sequence) and started to gnoom her back and head area. The

groom lasted for 2 l/2 minutes.

In Lot,al, Nameless was engaged in 3l grooming bouts.

Eight took place with Nameless as the groomer and 23

occunred wit-h Nameless as the gnoomee. Hen grooming lasted

19 minutes and she waE groomed fon a period of 26 minutes.

Her role as groomee wãs greater than that às the groomer.

The bneakdown of gnooming bouts with Nameless as

groomer i

Gr.oomer Groomee # of bout-s Total Durat,ion t
Nameless Nini I 3 min. 45 sec.

" l¡/ol fgang O O

" Ophel Ía 2 4 min.
" Samantha 1 2 min. 30 sec.
" juveniles 3 5 min. 30 sec.
" infant* 1 3 min. l5 sec.

# of brief refers to grooms of less than 30

The bneakdown of grooming bouts with Nameless

of brief

o

o
I
o
2
o

sec onds

as

gPoomee:

Groomen Groomee # of bouts Total Duration # of brief
Nini Nameless 9 2 min. 45 sec . 6
t^Jolfgang " 5 9 min. I
Ophelia " 5 6 min. 30 sec. z
Samantha " l O ljuveniles " 2 4 min. O
infant* " I 3 min. lS eec. O

* during the bout between Nameless and the ÍnfanL who

I could not identify, the groom wâs a mutual one the
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inf ant- uras grooming Nameless but at à much slower, less
intense rate.

Although Nini had Lhe most bouts grooming Nameless,

üJoIfgang groomed her for the rongest period. Both ophelia
and t¡Jol f gang had the longest single groom involving
Nameless the longest grooms were s minutes from both

individuals. The groomers appeared to concentrate t.heir
efforts around the wounded area so this may be one reason

for Lhe incnease in grooms given t-o Nameless. she was out,

of the group fon eight days so the increàse mey involve the
reestabl ishment of cent-ain bondE.

The longest grooms gÍven to Nameless were from

üJolfgang and ophelia and t-hese occurred at the seme time --
t'hey were both groomÍng dif ferent àreas. The grooms ended

when samantha appnoached the threesome. As she joined them,

Nameless walked äwày.

Note: The above material on the re-introduction of Nameless

was pnepaned init ial ly as an addit-ion t,o the records of the
two zookeepens who care fon Group Two.
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PHOTOGRAPHS OF THE TI¡JO GROUPS



t80

ONEPUNKY ADULT MALE GROUP



t8t

ONETHUMPER ADULT FEI'4ALE GROUP
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DEBBIE ADULT FEI"IALE OTTO INFANT I"IALE GROUP ONE
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OPHELIA ADULÏ FEI4ALE GROUP TI,JO
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NAP]ELESS ADULT FEMALE GROUP TUO
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N I N i ADULT FEMALE GROUP TI¡JO



t4/

UOLFGANG ADULT MALE GROUP TI'O
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