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 ABSTRACT

. A populatlon of free- ranglng splder monkeysl(Ateles }
geoffroy i) was observed for six months in leal Natlenal
- Park, Guatemala. Prev1ou5~stud1es of. Ateles-populatlgns
have been concerned w1th general typ jof ecologlcal explan—
"atlons of w __y varlous observed patterns of 3001al behiv1or’

'are occurrlng.. In: thls study the a1m was to ascertal -how

" the soc1al system of Ateles was malntalned by looklng'aty
the. structural prlnc1ples operatlng within it. _ The fo
wag on the s001al(1nteractlons and behav1oral proflles.
‘ylnd1v1dual monkeys who were 1dent1f1ed accordlng to th i
| aée_andbsex.v Follow1ng Hlnde (1974,519?6) soclalrlnte‘
h tions were felt to be.lndications of underlying-social‘

: relatlonshlps between and w1th1n age sex, classes. 0

N A

"were the kinds of relatlonshlps whlch structure s001al
‘networks w1th1n the locallzed populatlon of splder mo
at leal Speclal attentlon was pald to the degree an
nature of separatlon between the behav1oral proflles ol

R

’males and females. |
Sex roles in splder monkeys are. dlscussed wit
reference to some broad generallzatlons whlch are pred mlnant

in the llterature dealmng w1th sex dlfferences in prlm tes

'Splder~monkeys were ffun_ not to conform to .some of these

3;generallzatlons about male and female behav1or 1n multl ale

‘groups, generallzatlons whlch‘have developed mostly from

'studles of spe01flc multlmale systems found 1n Old WOrl

Civ

nterest




'dlsplays whlch may have defined troop terrltorles and -"r

spe01es such as macaques and baboons. ) S ST

o It was found that adult males malntalned strong

1

afflnltlve relatlonshlps with/other adult males. The.rela—

N EN

tlonshlps between adult males and adult females also

.showed mutual afflnlty, but adult males dlrected frequent

1nt1m1dat1ng agonlstlc chases at adult females Intertroop

~

imalntalned spa01ng_of localrted populatlons, were performed

'by adult males. o s -

oor

Adult females tended to malntaln looser networks

;of relatlonshlps w1th all age sex classes. However, they

Ibwere/most cons1stently 1n ass001atlon with other adult

females, Juvenlle females, and mothers and 1nfants * The

larger loose groups ‘of females in assoc1atlon w1th mlxed

- of their dally foraglng act1v1t1es, and perlodlcally ag re—~

B gated for- perlods of rest and sleeplng

v

age Sex’ classes underwent frequent fus1on and flss1on durlng

the day Smaller unlts of monkeys dlspersed 1n the course .

_:n"ddltlon,,adult females

vperformed a. rltuallzed“vocal dlsplay whlch was observed
: . during times. of hlgh tensron 1n the troop Th1S-behav1or

'_may have been a response to potentlal sources of danger

such as that of predators or human presence.

-

f?g The deq\lopment of sex dlfferences was examlned

by looklng at the actlons and 1nteractlons of J%genlle and

; &

pfntfmonkeys. Young males tended to 1nteract less with

xr -

.
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" - . . i
: \thelr natal groups and more w1th adult males tha dld

young females. Strong afflnltlve relatlonshlps were found
«%o ex{st-bgtween adult and Juyenlle females. Mothers
directédiréiatiVe;y‘mqre”éareftaking activities'tOWard‘
. infant feméles than towardlinfagy‘mal;s; €
‘ T_Fihallj:‘SOdial felatibnships bgfween énd#within
agejéexlclasses an& beﬂ;viora; }rofiles‘of each clasé‘are
di§Cus$éd as elements 66m§rising_fhe7sociél éysteﬁ Qfl

N

spider monkeys at Tikal. While the'soéial ofganizaﬁion 0
‘spider moZK/§;\}§ séen'as a product of stable structurr o
\‘. : “ \

principle it is viewed as a system w1th bullt in flex1:

~bility. This flex1b111ty has also been v1ewed as adaptlve

f0r>frug1vorous monkeys llwlng in an arboreal’habltatw

|
» I
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‘CHAPTER ONE'
INTREDUCTION TO. THE PROBLEM

d | |
e .
According to Mason (1975), two kinds of questions
< have.shaped the approaches taken bf field workers in their
collection and analysis of data, and their subsequent ‘<
interpretation of'priéate social“behavior. On one hand
there5ﬁas peen a focus on various,social structures as

products of'selective forces. Thls approach looks" at many

. asﬁ’cts of prlmate social systems, such as Observed patterns

of grouplng, and relates them to spec1flc ecologlcal para—
meters, with attentlon to thelr"functlonal"s1gﬁ1f1cance
It is the functlonal approach whlch characterlzes the fleld
studles made to date of spider monkeys (genus Ateles). . For
example,,Kleln (1972) v1ewed fluctuatlng and flex1ble group

compos1tlons of Ateles belzebuth in Colombla as functions

of food (frult) avallablllty,,lts dlstrlbutlon and dlsper31on
“in trees, and 1ts seasonallty Hls socio ecologlcal study

was - concerned with why the observed grouplng patterns were

'Qccurrlng, and he looked a these 8001al patterns as adaptlve»

d feeding strategles.

o Secondly there is an. approach which aims at
answerlng questlons of. causatlon, ‘how monkeys are organlzed
w1th1n groups and the social system =s a ‘whole (Mason 1976).
The focus 1s ‘on the 1nternal structu_e of tn, groups, and
the SOClal prlnc1ples ‘which maintain the socral structure

/ .-

- Drawing on concepts from the social SCLences, Hlnde (1974,

o .



L e ~.
[ :

1976) .and Hinde and'Stevenson'(l976) presented a conceptual
framework for perfdrming a causal analysis of primate social
-structure;' They delineated three levels for analjsis:'(l)
'social interactions are oasic elements of'social structure,h
(2),30c1al relatlonshlps involve a success1on of social:
1nteractlons between individuals, and (32 the SOClal struc—
ture of a group can be descrlbed in terms. of the nature,

quallty, and patternlng of" relatlonshlps (Hinde l976) Each
of rcese 1nvolves patternlng of the elements 1n the level |
below it.

- The earllest studies of prlmates often involved
Iquestlons of how the groups were structured (and therefore )
early appllcatlon’of a causal' approach was made in studlesf
_of caged or captive primates where normal' soc1al patterns
and processes were frequently inoperative (Gartlan 1968)
'Normal' here refers to patterhs-of so01af behavior and_"
structure (and the variation‘inhthese patterhs) which charac~
terlzed a spec1es in feral populatlons Such inapprOpriate»
appllcatlon of the causal approach to prlmate social
'behav1or0gave rise to s1mpl;st1c and. 1naccurate theorles,
.'sexual bondlng or 5001al domlnance were. the primary organi-
hzational pri”ciples behind. nonhuman prlmate'soclal structure
(Gartlan 19€ ). | | B ‘

- In recent years there has been an emphasls on
‘ fleld studles of prlmates, and the flndlngs from such L :{
studles have shown that prlmate behav1or is much more‘,
complex and varlable than early studles of captlve prlmateS'

Q

Y.t
P
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hadianticipatedu It 1s ‘now Clear that we must look at
questlons of both how and why observed grouplng patterns

] - -

. occur, 1f wé/gzgé to understand the ext?nt of the complexmty

of prlmateﬁ oclal behav1or . »

. While most‘fleld studles have focused on S°°l°9:\\l,[

Aecologlcal aspects of grouplng patterns (functlonal questlons), 3.

mthus far the. causal approach ylth 1ts focus on 1nd1v1dualswifl‘ i

ifﬁ‘w1th1n the groups has been conflned to the study of eas1ly
‘xobserved and well- habltuated prlmate groups Accordlngly;

‘ terrestrlal sp901es such as macaques and baboons for whom’we
have genealoglcal data pre01se £roup hlstorles, and doml—
nance charts show that these groups are structured by hlghly

"complex 1nternal processes, which would not have been re—‘v |

¥

vealed by a. functlonal study of that group
K ﬁ

/-.

From such studles of terrestrlal spec1es,,emp1rlcal
data have been used to analyze the prln01ples 1nvolved 1n
_ the malntenance of group structure. Hinde: (1916) detalls

three groups of organlzatlonal pr1n01ples whbeh he feels are

Sa

most. 1mportant in produ01ng 3001al Structure: S L
N ,

1. relatlonshlps between andﬁwlthln age sex classes

2. blood (kln) relatlonshlps
3. status in the: 'group
Uslng data whlch relate to each of these pr1n01ples,'a fleld
worker' is thus able to- undertake g causal analys1s of
' prlmate 8001al structure ' “‘ ‘ "'t/f _".‘

Undertaklng a causal analys1s of s001al structure,

.ut11121ng all three of these pr1nc1ples, ralses maJor i
. A2

. . _ : - . . .. \.\
. . . I X \\
. p \
- c, ’ . S \

“~



vfdlfflcultles for the fleld worker deallng w1th arboreal
. \

J7j\uprlmates, such as the. Splder monkey Thls spec1es lives in

dense troplcal forests through whloh it moves very radely
in large flex1ble groupsA< Wlthout a very long study,;_
is not p0331ble to collect data that would lead to 1llum1na—?

tlon of all thre;\\tructural pr1n01ples descrlbed by Hlnde

"-f'(1976) Therefore it is not. surprlSlng that a. survey of .

:the llterature on splder monkeys in partloular, and forest

monkeys 1n general reveals that our 1nterpretatlon of thelr

L

"s001al structure has relled on analyses of prlmary ecologla

5vcal factors Pervadlng the llterature is® the theme that
’.the w1de dlver81ty in 3001al structures whlch foregt-
'~:dwelllng prlmates exhlblt is almost entxrely a functlon of‘vl

ithe dlver31ty of the forest habltat (cf Aldrlch Blake 1970

;,.Crook 1970) It is generally agreed on: the bas1s of

—f'Crook 1970)

,‘prellmlnéry studles, that 8001al systems reflect and are
shaped by a partlcular mode of resource (Reynolds, 01ted in o

Kummer l97l 45 Chlvers l974 Aldrlch Blake, 01ted in

. , _ - : : - S
Inltlal studles of Ateles populatlons such as ' ,///'
Ky I . : .
those by Carpenter (1935), Klein (1972), and Cant (1976) -Lk// o

were concerned w1th general types of socio ecologlcal ques— /
ys
tlons about varlous aspects of. s001al organlzatlon. They 7

‘suggested that correlatlons could ‘be drawn between perlodlc
dlsper81on and aggregatlon of the hlghly flex1ble groups

of spider monkeys, and general patterns of food avallablllty

and dlstrlbutlon The predomlnance/of/these studles.may



" have led to the 1nference that Ateles and other arboreal -

spe01es are more 31mplwstlc and less hlghly developed than

‘u‘{are some of- their more w1dely studied primate counterparts,

i.e;,_many Old World spe01es for which.social- structure has B
Ty_been analyzed at the level of 1ndlv1dual s001al roles It
dls 1mportant ‘that generallzatlons regardlng behav1or of
, prlmates, whlch are made on the bas lu of studles of only one
tspe01es, are notvapplled a prlor’ to less- studles spec1es
The purpose of this study ls_threefold.- It aims:
1. T> indertake a'causal analysis oflthe socialﬁsystem of -
l. a freefranging population of spidEr monkeys,-by looking"
at-how the sooial system-is maintained L
2.‘ To compare the results of thls analysis of". splder‘h
monkeys with some general patterns 1n other prlmate
species where 81mllar causal questlons have been studied;,

-

such as sex roles 1n prlmate.s001ety ‘ \\\\
. s ' e .
3. ’To integrate the flndlngs of thls causal analysis\of

\\

. varlous aspectétof the 1nfrastructure of the social \\_Y_y

system, 1n a dlscus31on of more functlonal descrlptlons

of the adaptlve vallue of the s001al system'as a whaole.
B
It 1s clear that studles must be made whlch take

1nto cons1deratlon two maJor p01nts."F1rst, it ls-lmportant'
not toomakeisweeplng generailzatlons about the adaptive .
‘signifioance of basic social patterns. - . I ’
Answers ‘to even the most obviousasand funda“
mental questions such as why primates live
in social groups and not. as solltary
individuals are. usually couched ‘in functional"

terms; for example, group. life affords - ! .
increased protectlon from predation (Kummer 1971) -



] . . , .0
and hence, tells us little about the
méchanisms by which individuals are |
attached to each other. (Kling and. -
Steklls 1976' 216- 217)

Secondly, a study Wthh p01nts to 5001al growplng patterns“

as functlons of-rather general\external pressures tends to

 brush’ over 1ndlv1dual varlablllty both within and between ~

greups of the same speCLes subJected to 51mllar selectlve

forces. Cluttonh-Brock states the problem thls way: l

: - o ' L - |
Functional aspects' of more detailed behavioral -

‘ differences’ and, in particular, of social

- ' relatlonshlps within groups, have still been .
largely 1gnored. . >« much intra-group behavior \

. is adapted to the social environment rather

' than to the external env1ronment {Clutton-
Brock 1976 195)

Hlnde Kl976) p01nts out that stablllty of troop
strdcture may be malntalned 1n splte of env1ronmental
changes whlch may temporarlly produoe shlfts 1n the patterns
of - relatlonships Furthes, he says. that s1nce the structural
stablllty survives both the blrth and death of 1nd1v1duals"
jand cycllo changes in group compos1tlon we are safe 1n - “l
assumlng that the troop prov1des an environment for . the
grow1ng young suoh that they develop into individuals whlch'

»form relatlonshlps akln to those formed by thelr elders

L]
~

- (Hlnde 1976: 11). el - R
~ ' CA11 aspects of 8001al behav1or oan and should be

broken down to cons1der advantages at the level of the
ilndlvidual (Elsenbergﬂl976) ¢ Selection operates to flt the
- social behavior of individuals to both the phy81oal-and

social environment.

3

- This. study is concerned with the basic behavioral
| =t _ ) , _
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.,repertoire, and”it investigates’the social infrastructure

1
\

of the populatlon of Ateles g;offroyl at Tikal, Guatemala

A month- long prellmlnary study of thls po ulatlon revealed

that monkeys could be located falrly readi y and that

-contact could be,malntalnede1th at least one 1nd1v1dual

'for several- hours. Sometlmes it was poss1ble to follow a

'fs1ngle monkey as . 1t moved through a day's act1v1t1es, often_

‘in and. out of visual . contact w1th other monkeys
- As well, 1t was found that aglng 1nd1v1duals as.

adult, Juvenlle,vor 1nfant was qulte feas1ble, and that sex

' was also very easy to determlne Thus data collected on
N

~

focal anlmals class1fled accordlng to seven deflned age- sex

‘o

classes could be used to obtaln behav1oral proflles for each

of these classes adult male, adult female, Juvenlle male,

Juvenlle.female, 1nfaht‘male, 1nfant female, and mother w1th .

infant. Data obtalned by recordlng soc1al 1nteractlons of
A\ .

: 1nd1v1duals in each class, coupled w1th observatlons made

: »of grouplng tendenCLes and act1v1ty patterns, lend themselves--

to analy31s of causal'~questlons about splder monkey 'social

3

systems  The alm is- to ascertaln soc1al relatlonshlps of

splder monkeys at leal These relattézshlps are then

related to the patterns of social stru ure for Ateles as

, they are. descrlbed by prev1ous researchers worklng w1th

splder monkeys. - e v.; : . .

The spe01flc alm of this (causal) study (of Ateles

0

s001al behav1or) was to obtain data whlch would elther

support or refute the follow1ng The kind and amount of -
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‘ sogial ihteraotion’betweehbindividuals are correlated With
the ages -and the'sexes'ofathe individuals involved.

. . :' [ . . . . . ’
Discussion ocussed on how these behaviocral patterns can

s 1IN addltlon thls study discusses some general

-

* aspects of observed s001al behav1or of the Ateles populatlon/
at leal and ‘in’ other ‘areas. It has been shown that the

' structure of the splder monkey soclal system 1s characterized

by great flex1blllty in grouplng patterns (Klelh 1972

4§ramblett 1976) Prev1ous studles of Ateles have 1dehtified

“the constantly fu31ng and flss10n1ng grouts as adaptatlons

to the arboreal habltat and to fruglvorous dlehs (Kleln,”
'1972 Carpenter~l935 Freese l976) Thls study. attempts to
1llum1nate structural pr1n01ples w1th1n the groups whlch |
deflne the sOurces of tablllty and convers‘%¥ the hormal "

rbllmlts of- flexlbllity ? It dlsousses the limits of flex1b1l

_‘ity of'soeial,behavlor.w1th reference_to some,generallza—o
tlons‘which ha;e'heeh made regardlhgbbehavioral proriles

" for these»age-sex classes in other»primate specieS;, These
geheralizations‘are summarized briefly in the‘fOllowing-]"

)

'sectlon, and later reassessed to lend perspectlve to a

ﬂdlscuss1on of the results of thls study B ?”l



CHAPTER THO
SN REVIEW. OF LITERATURE

Sexual Dimorphism and Sex Differenoes in Primate Behavior

‘ Although the individual is the bas1c unlt or the
cjﬂ .

bulldlng block of any prlmate 8001ety, the structure of
the prlmate soc1al system may be descrlbed in terms of the
a§$ sex classes of the individual members (Itanl 1977). -
The 1nteractlons in whlch 1nd1v1duals of each age sex class.
:ﬁengage are shaped by, and in turn shape, networks of SOClal
“relatlonshlps w1th1n a prlmate group (Slmonds l974 153). \
‘JThese networks of " s001al relatlonshlps grow and develop

| w1th the 1nd1v1duals,pand are ultlmately both producers of
.and~products of the secial structure of the groups.

* - Thus an analys1s Wthh focuses on how and how” much
~one monkey 1nteracts w1th another, sheds some llght on the
_1nternal structure of the s001al system s1nce 1t reveals |
both the relatlve strengths and the nature of these relatlon—
: shlps Stated expllc1tly " L . '\\~
Every primate group shows a highly structured
pattern -of relatlonshlps expressed in the : _
spatial arrangement - of individuals, 'and in . .

who does what to whom, how often, and under
- what ‘circumstances. (Mason l976 438)

It is also useful to look at non- 1nteract1ve actlons
' of 1nd1v1duals in each age-sex class, to ascertain how
:varlous soc1al and blOlOglqal tasks are. performed by the
dlfferent m bers of a troop ~For many spec1es of prl—.

, mates, notaply terrestrlal forms such as macaques and



‘ chlmpanzees, long term studies of free ranglng troops have
.ryenazi?d researchers to perform analyses at the level of
eae recognlzable individual. In such cases, spec1allzed;

»

roles between and within age-sex classes thave been dis-

cerned (cf. "Fedlgan~l976 Crook and - Gartlan 1966, Reynolds
l970). We are moving towards‘a reallzat;on_that both the'}
variabilitymand comblexity o} primatevsocialAstructure are
'much*greatervthan:previously suspected. |

o In a dlscu351on of sexual selectlon and sexual
dlmorphlsm in prlmates,‘Crook (1972) stated ‘that sexual
selection leads to the enhancement of behavioral and norpho—
~ loglcal characterlstlcs that increase frequency with which

£

vmales obtaln matlng w1th ovulatlng females. He does not

b

explain how behavioral characteﬁistics would'be reproduced .
in association With-morphological‘ones Thls line of
reasonlng is remlnlscent of a theme Wthh per81sts in the

llterature, to the effect that a hlgh degree of sexual

10

dlmorphlsm correlates dlrectly Wlth a hlgh degree of dlfferf B

ventlatlon/between male and female éehav10ral proflles. The

feature of sexual- dlmorphlsm Whlch is most frequently

alluded to- in this veln, is the larger size an
adult males. These morphologlcal dlfferences are usually/
dcorrelated w1th behav1oral dlfferences Both are v1ewed
"functlonally, as adaptatlons of terrestrlal forms to

- gﬁbﬁhtor pressure and/or strong breeding competltlon 1“,‘

which “the male takes,a role as 'defender . of the troop.

-

Strength of
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As a consequence of sexual selectlon there-
fore, many promiscuous monkeys in multlmale,
multifemale groups show bronounced sexual . .
) dlmorphlsm in size, generally high levels of
- aggressiveness by males, and hlghly eveloped
weaponry (e.g. canine teeth) in males. ~In
general relative to monogamous groups, -there
és more pronounced differentiation of roles
etween males and females. Males are more
energetlc in-activities such as vigilance,
gadershlp, and protection of the group; _
f males are more active in direct caretaklng ‘
of offsprlng (Redlcan 1976 355)

L]

Thls statement reflects the Sltuatlon 1n a few well studled

' forms of 01d World prlmates, macaques and baboons, and at
—

S thls tlme merlts no further appllcatlon : It has glven rlse

" to a w1despread 1mpress10n that the role of troop protector
'\1s synonymous w1th belng a large male prlmate

Smlth (l973) described the concept of a ’control |
*role"as one Wthh,§QClUded defendlng the troop. agalnst f\.
1nternal and ‘external séurtes of dlsturbance "He states that
in plgtall macaques (Macaca-nemestrlna) the control role

J
is superlmposed on any large male: 1n the troop who checks

-1ntragroup flghtlng, buffers extragroup dlsturbance, and
acts as a focus and 1nfluence of female act1v1t1es ‘Whije
all these behav1ors 'may in fact be performed by adult malec
in the macaque groups observed by Smith (1973) there is no‘
:Justlflcathn for hls suggestlon that the concept of con—'
trol role' be expanded or broadened for other prlmates
where dlstrlbutlon of- these tasks may be very dlfferent.

| In ‘a; review of six troplcal Afrlcan species (all
'of whlch e;hlblt strong sexual dlmorphlsm in Slze), Rowell

(1974) noted that defense was' a role feature common to

=3}
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adult males. HarloW'and Lauersdorf (1974) olaimedithat

'threat' is a masculine tendency in man and monkey, just. as

pass1v1ty ‘is a femlnlne quallty with no deflnltlon of these
nebulous terms ‘This broad generallzatlon is based on work
w1th caged rhesus monkeys.

In a dlSCUSSlon of sexual selectlon and dlmorphism

in prlmates, Crook (1972) detalls flve ways thatésexual
dlmorphlsm appears in prlmates He says that males and
:females dlffer in: | | .
| l.‘vWeight and musoular‘develOpment'

2;‘iBody dlmen81ons such as head and tall length

3.f'Pelage and markings, often in region of face
'Qf Partloular anatomical. features

5fvﬂMaturatlon/seasonal changes related to reproductlon
“(Crook 1972 238)
However ~his dlscuss1on focusés on the flrst two ofg o

,these features, as they are exhlblted most strongly by

o baboons, to suggest that thls dlmorphlsm correlated dlrectly

- w1th the unlmale social organlzatlon “and that predomlnant'

'male roles structure group behav1or (Crook 1972: 238).
Impllclt in. Crook's dlscuss1on 1s the suggestlon that sexuali
selectlon 1nev1tably produces strong sexual dlmorphlsm ln
terms of male strength and Slze, when 1t is. in operatloh
w1th1n a polygynous soolal structure.« Thls suggestlon\
.'requlres an accurate assessment of the degree to which _
'polygyny exvs, -and Struhsaker ‘(1969 ,}olnts to the‘ di-ffi—"
cultlesvln defining the composition{%r-limits of the flexible

Ty
’
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'grouos"of“forest'eercopitheoines. ’Similar‘ﬁroblems'arlsef"
in a study of: splder monkeys, whose flex1b111ty in group
sTructure defles the poss1blllty of clearly dellneatlng
the llmlts of a )group . Sexual behav1or of each 1nd1v1dual _l’;

‘1s dlfflcult to monltor, and w1thout a long term study, 1t

‘is lmposs1ble to ascrlbe 1nd1v1duals to groups '?}f '~i-f “#\;&;
Another weakness in such arguments lres 1nrthe1r :

- ose of a hazardous assumptlon flrst made by ﬁarw1n-1n\hzs;\\f\\‘
dlséﬁs31on of sexual selectlon, whlch 1mplled that the 'best't.

_armed males' were - also the strongest and that 'the more

’attractlve males were at the3 same tlme more v1gorous"7

-

é-@?)J_ Mayr p01nted out that there 1s no necessary

S ’ . . = . B [ L - V
- correlation here\\\f\\\\\;\;\\\;;;" o 7h;_;w'f%ﬁl~/~ /”//f’//
SR T E
' Both Darwin and Wallace, with virtually no T '
. tangible evidente, assumed that the males _ § ST
v~ which won out in a struggle with' other males . '

would mate with 'the most v1gorous and best ‘_ : -
_nourlshed females - (Ibid: lOO) e

_ It is not surpr1s1ng, then, that correlatlons between

~

wilncreased flghtlng ablllty or large s1ze in males and a male o

 role as’ troop 'defender break down whenfother :rlmate

™

'4',spec;esrare/cons1dered. 'Struhsaker (l969)'Criticiied‘this'

.{tﬁ;ésumedfcoprelaﬁion;‘hased on his work_wlthforest,cerCOélth:,
Pecines1‘ He pointed out‘that in’drills where tﬁerecis-eitreme ":,"<
sexual dlmorphgsm_in*large s1ze of males, - males de’ not show:'

a role as troop"defender Hls dlscuss1on qf roles in

various cercopltheClnes empha81zes the varlatlon between

speCLes,-ln'terms of male and female behav1oral proflles.‘
S :
Desplte a general cons1stency in large and strong males in.
1
: o . -

-
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‘*ythese spe01es, lt 1s often the females who perform alarm
oalls and threaten 1ntruders (Struhsaker 1969) S B -

-f¢;3 Clearly 1t is not safe ‘to assume that the @Efens1ve
.

'ibehav1or comes as a package of features in adult male prlmates

whlch 1ncludes greater aggre881veness, greater weapon devel-
opment hlgher domlnance, and greater szze\thah\femal\s -

T e \\ ' ‘
P01r1er‘tl969) commented on the s paratlon which ex1sts ' .

o

S

\__ N .
between male and fema;e/behav1ors in Presbytls entellus,;aQQV.

SpECIéS whlch exhlblts very llttle\sexual dlmorphlsm of the(

——

above type He p01nted out that males are conoerhed more

w1th terrltorlal defense toward other langur groups, whlle
females are more alert for danger from other sources (P01r1er 5‘f;
1969 32) In hlS work w1th colobus monkeys where there 1s

llttle sexual/dlmorphlsm in size and morphology of males'h

‘and females,vMarler (1969) noted the 1mportance of male

v
.

terrltorlal dlsplays, where both males and females partlcl—

\\\\paieg\i? active defense of the troops._7f oo 7f‘ ) St

e

Looklng at—55§ual‘di“orph1sm of a dlfferept type,i' ]

awhere females are larger than males and . possably heav1er,. g

-Ralls (1976) cons1dered dlfferent sorts of factors: success

of a blg mother or 1ntense competltlon between females for‘

__some resource. It is clear that all aspects of sexual "_3_.l ’
~dlmorphlsm must be lnvestlgated and comparez/ih order to

“obtaln reallstlc proflles ‘of the complex dl)ferences Wthh

may characterlze male and female prlmates of‘all ages.'
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Differences ‘in BehaviorvRelating to - 2 and Sex of -

Nonhuman Primates

Keeplng the prev1ous dlscusslon in mlnd thls
sectlon prov1des a-review of the llterature on sex dlffer—
ences in behavior and t 2 development of these dlfferences

for varlous spec1es of nonhuman prlmates Mason (1976)
suggested that the 31mllarr\§pes of interactions within
age—sex classes strengthen\gregarioUsness and are'basicvto
ﬁspec}al affinities which exist both withiniand'betweeng o ;;

classes In most free -ranging primates’ lnd1v1duals tend to {,f

1, .‘5

1nteractrpreferentlally with 1nd1v1duals of thelr own age- sex v
class, whose activities are in. many ways congruent w1th
. their own (ﬂason 1976).

- ; It should be added that where genealogles are known,

9

) klnshlp tles have proven to be fundamental in structurlng

’networks of group 1nteractlons and overall group dynamlcs of .

the 5001al system "1ssak1an 1973, Sade 1965). Such work
‘aralyzes individual behav1or ‘not only accordlng to age and
.Sex, butvalso on the bas1s of klnshlp tles and soc1al status
w1th1n the troop Although it-was not poss1ble to ascertaln
‘the klnshlp ties and status of splder monkeys at. leal the
.pOSSlblllty that these are actlve structurlng dev1ces in
the local social system merlts con31deratlon o ‘
Lancaster (1973 1976) p01nted out that the matrl—
' ‘f0calvunit' cons1st1ng of success1ve generatlons of females
w1th thelr offsprlng (both male and female) may be an‘

~ almost universal structurlng pr1n01ple in primate societies.

€



Tnis pbint'was also made by'Gartlan (l966)q ‘It is possible
that thd matrlfocal unlts described by Lancaster as struc—
turlng small foraglng, rest1ng;~sleep1ng, grooming, ‘and

play groups Qf many,prlmateSQ may be operative in patterning .
daily aetivlties of spider monkey groups.

A pattern indicative of this female grouping has.

hbeen’notedlln squirrel;menkeys“(Saimiri sciuréus);.mhere

f}gfemales‘appear to be soclal unifiers'and,males‘generally
:mravelxsegﬁrately in hierarchieally—organized groups-atfﬁhe

rperiphery of a cohesive group of females,:mothers, and their
2ofrspring (coe'ana Rosenblum 1974). Baldwin (1968;.1969)5
noted tnaj of all the interactiens between‘various'age—sex
elasses, those direeted-%g adult‘females-were the most
frequent and the least aggres51ve, while adult males gener-
ally made few social contacts, elther.wlth,pther age-sex f’.\
_classes or’ among themselyes. Baldwin's <l97l) analysis of
interactions'showed.strong relarlonshipslexisting perlodically
between adult.males and'fkmales, adult females andfinfants,

, and‘young male and femaleajuveniles;-while‘relatidns between
other- age sex classes were what he called 'inconspicuous'

‘ »Baldw1n (1968) found _that’ durlng mating seasqn, adult
‘males were’ generally dlsruptlve, as they ex01ted and frlght—

"~ ened other members of the troop It was also of 1nterest

“that in tlmes/of %eneral troop alarm, the adult male

appeared to assume a role as 1nvest1gator of the source.

‘«Baldw1n cautloned that the exact na%ure of the role, as to

what degree‘lt beneflted.the troop, could not be determlned{



»of 21 cercopitheooid species she pointed out that thesel"

i /\_ .
7

Candlané et al. (1973) felt that females were the nes | “Kv
most* respons1ve to dlsturbances (most often the presence
of a person) and‘that if the dlsturbance remained, males .
eventually readgusted ‘théir positions as well

—~

Since squlrrel monkeys are arboreal New World pri=:

- mates dwelling in large flexible groups, 1t is useful to .

compare tnege\T“hQ{ngs wi h those~from spider monkeys. . The

o

aim is not to define a 'role' for any one of these age-sex

. . ,
classes, as much as it 1s to determine conformities in
\ o ' '

'beha#ioral configurations for males and females of each age-,

sex class. Indeed, Burton” (1977: 11) cautioned against the
use of ‘'role' to-describe basic -social ‘tasks, or biological”
need-fulfilling behaviors, whicn‘might>involve getting food,

reproduotion and rearing of young, dlrectlng group movements,‘

protection and mairitenance. of group cohesion. In a survey

EN

basic social® tasks may be met by - either sex. _'The organiza—

tlon of partlcular s001al group is llkely to have a unique -

'_distribuflon of tasks’ between the re ative. age sex olasses

~
©

Looklng at a few spec1es of prlmates w1th this in
mind 1t becomes apparent that there is a good deal of
varlablllty 1n the way the tasks are dlstrlbuted between the
sexes, but at the same tlme there are some general types of
con81stenc1es which would appear to characterlze the behav—

ioral proflles of males and females uElsenberg et al.

.(1972 -872) suggested that 1n multlmale soc1al systems, the \3

role of the adult ‘male usually 1nvolves the follow1ng



B

/

At
“»

i

1. the malntenance of group spa01ng w1th respect to

neighboring troops ' ' T
2. a reduction in competition by- driving Eﬁt younger
"males' IR L : -
. . ‘ .

18

ju enfor01ng some degree of protectlon agalnst predators

As noted previously, Rowell (1974) found that ‘captive adult

/

‘ males of six speCLes of Afrlcan prlmdtes retreated less than

. 0

'other-lnglv1duals from 'attacks' made by the J.m/,estlgator‘s.~

In keeping with this flnding,‘Chalm rs (1971)'oommented that

4certa1n behav1ors were common to a ult males of flve spec1es

. ~of” Old World prlmates

Cercopltheéus ascanius, - Ervthrocebus

patas, Cercopithecus neglectus, CeLcocebus alblgena,'and

Pabio oynocephalos (B. anubis)} e Said that'males”generally

-

recelved less groomlng and aggresslon than dld adult females.r\

(Chalmers l973 96). Such a pattern more dlrected aggres—

sion

(1969) ‘in hls observatlons of Ce

|
by males than females, 1is sujstantlated by Struhsaker

copltheCus monkeys in

7which adult males lead 1ntergrou agonlstlc encounters and, -

displays. However, it'is of imp, rtance to note that adult

females also perform aldrm calls .and retreat responses,'whlch

”StruhSaker (1969) dlstlngu1shes from the .loud dlsplay calls

- given by adult males which malntaln-group cohesion and o

I

[intergroup.spacing.' Mason'sJ(lééo) obserpatdens of captive

‘male

fear

AlThis

T.ode

and female macaques_showjthat femalels respond with more .

-~

grimaces and”threats'than do males to| novel stimuli.

finding is 1n dlrect contrast to .the b conclusions‘

by Harlow and Lauerdorf (1974) that female primates



(rhesus”’ monkeys;spec1flcally) early develop a generally

pa331ve nature -
[

Thls;dlstinction betweenVMale displaysﬁand .
generalized 'aggression’»which is thought to color male
behaviors invgeneral warrants attentlon when behav1oral

proflles of adult male and female splder monkeys are dlscussed

Worklng w1th Nllglrl langurs (Presbytls ;¥hn11) Polr;er

™

) (1969) descrlbed male dlsplays and.lntergroup encounters
'similar to those descrioed b& Chalmers (1971) andetruhsaker
'(1969); .Marler (l§69) prov1ded a picture of typlcal male
terrltorlal dlsplays in colobus monkeys in Uganda Whlch
1nvolves roarlng, rapld and. v1gorous leaplng, and branch—

shaklng He also pOlnted ou; that- thls dlsplay has analogues

in other arboreal prlmates such as H lobates lar Calllcebus

moioch, and ‘Alouatta palllata (Marler 1969) It is note- . -

worthy that all of these. spec1es haVe qulte dlfferent forms
\__JJpclal organlzatlon Desplte the fact that there seems
to be a general pattern of male aggresslveness “the spe01flcb.
context and results of these dlsplays show a good deal of
: varlatlon | | . i |
‘Poirier (1969) p01nted put that in langur dlsplays,
the antagonlsm between the partlclpatln% adult males,rarely
1nvolved phy31cal contact. The chasing, and commotlon of
the vocal and v1sual antlcs of the males performlng a terrl-f:
R torlal dlsplay need not correlate Wlth a motlvatlonal state,'{
.relatlng dlrectly to agonlsm or 'aggressior'. These_

displays whlchfappear territorial in function‘need not
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41nformatlon, In addltlon,voccasional male‘adoptiOnjof'f'.

correlate with protection of~the troop. Poirier (1969)

noted that in langurs the displays of adult males to other

males were dlrected at out51de males who were not seen to

K}
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be. aggres31ve towards young or females of the oppos1ng groups.
AN

' It 1s\\oss1ble that dlsplays performed by different members

of the. splder monkey populatlon at leal may .be dlfferent~'v
1n nature and functlon

In a study of Cercoplthecus aethl;ps in Uganda,'

Gartlan (1968) defined dlscrete behav1oral proflles for
adult and Juvenlle males and females&by analy21ng thelr

respectlve part1c1patlon in seven categorles of behav1or

terrltorlal dlsplays, social v1gflance, rece1v1ng and maklng'

friendly approaches,‘territorial ohasing, punlshlng, and
leading. Adult male behavior included 'punishing'fandi
'ihtergroup‘aggression' exclus1ve of other age sex classes.
However, adult males shared soclal v1gllanoe act1v1t1es with
adult females Most of the terrltorlal dlsplays and chas1ng

were performed by adult males, although Juvenlle males also

partlclpated 1n these to a lesser extent (Gartlan 1968 107)f,

In ah&attempt to dellneate male roles in prlmaté?%.;

groups w1th multlmale s001al organlzatlon, Redlcan (1976)
stated that adult males in such .cases rarely performed overt
caretaklng act1v1t1es of young Whether thls generallza-f

tlon is warranted 1s a matter of some controversy glven the

d1vers1ty of. varlables lnvolved age of: the young, relatlon

of adult male to young, size of group and overall lack of



cyoung 1is reported in several Species of macaques (Fedigan,
‘nzeller, personal communlcatlon)
B In a very broad rev1ew of sex dlfferences in
nonhuman prlmate groomlng, Mitchell and Tokunaga 619?6)
pointed out that desplte great varlatlon 1n groomlng hablts "
and frequen01es between troops it is generally true that
.adult females groom more than do males. They suggest that
sex dlfferences in. groomlng are more pronounced 1n species
where sexual dlmorphlsm is greatest New World forms such
as Alouatta and many 01d World spe01es dlscussed in the pre—
cedlng section on sexual dlmorphlsm would be 1ncluded in thls_
scategory |

' In a rev1ew of solltary male Japanese macaques, -
Vlehlda (1966) noted the tendency for some adult mal?s to
'_move into the core of a multlmale troop Otkers, however,
’ form cohe81ve perlpheral unlts of two or three monkeys that
'may be hlerarchlcally organlzed and that are usually bonded ”
by social or kin ties to each other. Slmonds dlscovered the
'Tx1stence of a core of hlgh ranklng males ln a troop of
‘mbonnet macaques, whose groomlng act1v1tles w1th each other
clearly showed how cohes1ve the male network of’ relatlonshlps
Mas (Slmonds 1974)

.In. a d1scuss1on of free ranglng rhesus monkeys,
Drickamer and Vessey (1973) p01nted out that 1ndependence of
young males from thelr natal group resultedrln the formatlon
fof .all- male peripheral groups ThlS perlpheral assoc1atlon

,nappeared to these authors to'be a means_of avoiding attacks
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'andgremaining less“conspicuocslwhile youmg males were estab-
lishing firm ties with_ngﬂ'group members (Drickamer and
Vessey 1973: 365). Male group_changing in macaques has been
_ , ‘
" seen as a means of preventing incest and'changing sex ratios,v
.espe01ally durlng mating seasons. | |
The relevance -of these data %o splder monkeys
remains'to be shown since splder monkey groups and kln_,
lines 1in feral populatlons are not eaSLly deflned “and also
because there lS no breedlng season However,-the early
1ndependence of males from natal groups and the appearance
of all-male ‘networks in the form of 1ndependently mOVlng
'unlts, merit con51deratlon 1n a dlscuss10n of the adaptlve
51gn1flcance of splder monkey social’ organlzatlon
It seems clear that behav1or of adult males is much
more Varlable than haslbeen generally-accepted in the past.
.- In this sfudy:where only a few adulF'males could'be recognlzed
and group membership -was not defined, if ‘was not ?OSsible'to
test for Qarlatlon in adult male behavlor w1th1n the age sex

.class - However it 1s pos51ble to. test whether some of the

prev1ously dlscussed patterns of male behav1or are- substan—_o

tlated in this study of Ateles geoffrozﬁ at leal

‘ S It 1s poss1ble that'%he flex1blllty reVealed in the
'behav1oral repert01re of adult males may be paralleled in
the behavioral proflles of adult females as well 'Not only
is ltyprobable that the tasks penformed by adult females
, yary'betﬁeen species.and‘groups, but_differing'degrees‘of

separation between male and female behaViors,should be
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expected as well. o R o ﬁa
In much of tnemliterature there isla tendency to
A: depict the role of the‘adult femaie strictly in ﬁerms of
behaviors associated with infant—rearingl Thus qualities
of maternal. behav10r are often projected onto all female
act1v1ties.” Baldw1n (1969) stated that even during sexual
encounters with adult males, adult female squiriel monkeys
did iittle more than remain passive;iboth in'consorting and
ccﬁnlation. He stated f;at this-ﬁpassiVe'.state is induced
by hormonal factors; 4 . ‘ |

| Mayr (1972)-pointed'cut that female primates afe
more discriminating than males in.choosing‘a male sexuai-
parfner; and that -female ch01ce 1s the ba31s of Darw1n S
theofy of sexualvselection. Because males are more obVlous
in'many of’theiridisplays, which attract the attention not
.‘only of tnesfemales, but also of.the researchers,.itvseems\
“that less attention has been paid, and conseduentlyiless
import has been attached to female act1v1ties other than

nfant care. . o S d’ . . -
A general pattern which characterlzed most multimale—

mhltifemale groups of primates is that of adult females
forming cohesiVe-groups'with-tneir sdccessive generations
of offspring, bqth infant and Juvenile (Gartlan 1966,
Lancaster l973~ 1976). Baldw1n s (1968 1971) observations
of free <ranging squirrel monkeys indicated that ‘adult females
were responSLble for the troop's unlty because other age sex

classes. were strongly attachedvto_themfand therefore
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initiated many'interactions with them. Based on her work/

with langurs (Presbytls entellus) Jay (1963) concluded that

the behavior of adult females changes w1th the reproductlve
cycle. However, she said that adult females.formed a
central core of the troop at all tlmes, whlle infants and
Juvenlles moved off to play all around them

VarlouS’categorles of 1nteractlons have been used
J

to measure afflnltlve bonds between and w1th1n age sex

classés of prlmates Koyama s (1973) 'study of social bondlng

|

w1thmn bonnet macaque society (Macaca radlata) is based on
/

the premlse that the relatlve frequency of certaln inter-

actlons which he denotes as 'domlnance clasped sleeplng ,
and/ groomlng were keys to understandlng degrees of pos1—-
tiv_ and negatlve s001al bonds among the various 1nd1v1duals
He [found that adult females were the major groomers and

gr omees. His. conclus1on was that 1nd1v1duals of the ‘Same

se w:re"more tolerant of each other, with the exceptlon of
2ule) hers and male infants. Thls observatlon was based on

the assumptlon that tolerance could be measured by the amount
f clasped sleepln he observed between male and female
dlasses. (Koyama 1973). l; -
Slmonds ( 974) found s1mllar clusterlng in groups

of bonnet macaques, where mothers and adult daughters or
_other offsprlng groomed moved and sat togetherg He noted
- that there were. preferences for groomlng 81mllar sexed

p tners, 1ndlcat1ve of stronger social bOnds within female

' and male groups.v Although this observation does not .

N
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preclude the occurrence of a good deal of grpomlng between
non- related members of dlfferent age-sex classes, the -
'prevalence of female groomlng in macaques is said to be a -~
good 1ndlcatlon of. the llmlts and structure of the troop |
(Mlssaklan 1973).  In accordance w1th thls observatlon,
- Sade (1965) stated that 81nce groomlng is the most frequent
-form of overt soc1al 1nteractlon in macaques, it 1s best
 suited for demonstratlng relations between animals of
V‘dlfferent age-sex: classes. He sald that the amount of time
spent groomlng is proportlonal to the frequency~of groomlng
and can be used to ‘measure the strengths of" relatlons In
many baboons it is noted thatlthe females ‘groom for longer
perlods, but no more often than males (Bernsteln, cited in
‘Mitchell and Tokunaga 19?6 340) . Thus varlatlons occur.
‘not only in the frequency of interactions between 1nd1v1duals,
but also in- the context and duratlon of these 1nteractlons.
»Mltchell and Tokunaga generalize to say that these~.
sorts of dlfferences in ‘grooming are 1ndlcat1ve of overall
’-dlfferences ln male and female s001alness They say that
females are: more prone to those act1v1t1es inyolving close
e afflnltlve 1nteractlons (Mltchell and Tokunaga 1976: 342)
Such a general statement illustrates the types of ideas whlch
presently shape our perceptlon of primate social behav1or,'

and will be foca% in the comparatlve study of male and '

female splder monkey behav1or.
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Development of Sex leferences

Gartlan (1968) stated that in analys1s of" roles
for Indivlduals of dlfterent ages and sexes,vwe should
ﬂexpeot to flnd Juvenlles of one. sex performlng s1mllar
actlons as adults of that sex, but less frequently lefer—-
-ences in the behav10ral proflles of adult males and femaleS’
frequently involve dlfferent emphases in thelr relatlonshlps
w1th Other age sex classes. The’ development of sex dlffer-
ences 1in young monkeys is shaped to a great extent by thelr
ass001atlons and lnteractlons w1th adult males and females

| Simonds (1974) noted that after the first two months
of life the! infant bonnet macaque’m0ves into.a perlod of
'anreas1ng sex role dlfferentlatlon, dependent not only on
mother- 1nfant relatlons, but also on-a developing netWOrk
of social relatlonshlps ‘He found that the 1nfant male
turned to rough play groups, whlle 1nfant females 1nteraoted
and - ass001ated more with other females and mothers lefer—\
fences in groomlng relatlons between mothers w1th male and
mothers w1th female 1nfants are thought to be strong mechanlsms
:ln, and 1ndlcatlons of this sexual dlfferentlatlon Ln rhesus
and bonnet macaques (Sade 1965, Slmonds 1974)

Jensen et ’aw.‘(l96?)‘found that wit ;pigtall

macaques (Macaca nemestrina), greater'and-ear ier 1ndepen—

fidence of male offsprlng was to great extent a result of the
vlnfluentlal role of the mother, who enoouraged this behav1or
They noted that mothers carried female 1nfants more than

male lnfants, promotlng longer and closer a33001atlon w1th

1

o=y
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females than w1th males.. B | |
Baldw1n (1969, 1971) showed that development of
sex dlfferences sgdniln adult squlrrel monkeys:could be

traced through late infancy and the Juvenlle perlod He:"

'g.looked at relatlons among Juvenlles in play and found that

these relatlons fostered domlnance structures among young
'males The-roughness of the play excluded young females,

who w1thdrew and engaged 1n more lnteractlons w1th adult

females andllnfants w1th whom they were seen to rest forage,
\

:,,l - Y Ny

and travel (Baldwin 1969, 197‘7~
’ The relatlve roles of mothers, adult males and

_females,‘and peers as s001a1121ng agents of'young'monkeys‘

merit considerationf These ate highly dependent on_associa;_;

tions :ahd interactions observed between youngvmonkeys and
/ r\\‘ s . ) .

these//ther age sex classes °ln some Baboon groups thehhigh,‘

/

fnéquency of 1nter_ tlons between 1nfant males and adult

males 1ndlcates thes'mportance of adult males in the

development of normal sexual roles in young males (Rowell‘
| et - al 1968 Young ‘and Hanklns 1977 Ransom anc FPznsom
1971) The ass001atlons of 1nfants are shaped prlmarlly by
_ the assoc1atlon patterns of adults on whom they depend.
It follows that the- development of sex dlfferences in young

monkeys must,be_cons1dered in. the s001al context (;.e.,

social system) in which they occur.
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5001al Organlzatlon of Ateles geoffroyl and Related SpeCLes

-

Feral Ateles populatlons have been studled in

N

Panama, (A. geoffroyl kuhl - Carpenter 1935); 1nvthe Chlapas

hlghlands Qf southern Mex1co (A geoffroyi - Wagner 1956

'Elsengerg and Kuehn'l966)° 1n Costa Rica (Freese l976),~1n

‘Tikal at the study site- of thls prOJect (A. geoffroyl

yucatanensls - Coelho et al. In press,«Qulck 1974 Coelho

1977 Bramblett 1976 Cant 1976); ‘and in Colombla by . Lew1s

- and Dorothy Kleln (Kleln 1972, 19?4 Klein and Klein 1973,

v l976) . The latter performed the. mos‘.ﬁxten31ve study to date,

‘.studylng the free ranglng populatlon of Ateles belzebuth at

rd

La Macarena,_Colombla, for elghteen months.

Other reports have been made on the small 1ntroduced

group of splder monkeys, A. geoffroyl, on Barro Coldrado
Island (Elsenberg and Kuehn 1966 Rlchard l970 Mlttermeler

!

and Fleagle l976 Elsenberg l9?6) In addltlon several-
observatlonal prOJects focus on Ateles groups in zoologlcal;

* gardens (Elsenberg and Kuehn 1966 leln and Klein 1971,
Rondlnelll and Kleln 1975) Elsenb rg (19?6) 1ntegratesv
data collected from a small group of captlve A fus01ceps at':
the Natlonal Zoologlcal Park 1n Washlngton, D C w1th those
from a study of free -ranging A. geoffroxl on Barro Colorad8
Island to draw some generallzatlons regardlng behav1or
patterns of the genus Ateles. His focus on communlcatlve t
mechanlsms and 1ntegratlon of soc1al behaV1ors 1s partlcularly

1mportant s1nce he raises questlons and makes suggestlons

regardlng male and-female réles and affinitive patterns in



Atelgs Both of these problems are focal in <this progect.

-

Although there is a good aeal of controversy

; aboutvthe nature of a 'typlcal' form of s001al organlzatlon
zfé?.Ateles, field studles have prov1ded a worklng descrip-
'tién of general patterns. Locallzed populatlons or 'troops
cons1st1ng of from 30-70 1nd1v1duals, form hlghly moblle

and fluld'subgroups leen thls fluldlty in ass001at1ve'
patterns, 1t would be arbltrary to defwne groups of splder
Hmonkeys: Coelho et ‘gl. (1976) dld not label subunits of
spider monkeyS‘as ;Zkoups s1nce they felt that observers SN
‘were’ unable to assess the llmlts of groups. ~While they'made

700 observatlons of‘s001al;subun1t compos1tlons, they

stated:
These data do not provide an efficient means SR
of dlscernlng what makes up a spider monkey ’ '
troop or group and how ‘it differs from the g
‘population as a whole. . . Attempts at N , .
‘ascertaining the exact size and compos1tlon . k S
of spider menkey troops are thwarted by a
*.-number of factors,. 1nclud1ng
1. social unit dispersion” over large areas
' {greater than.1l km.)
2. social unit fission. : .
3. inability of observers %o recognize R o
' 1ndgvldual spider monkeys (Coelho et -al. -
197 . : 4 e B

Subunlts dlsperse w1th1n a large area for sleeplng,_
feedlng, and general movements (Carpenter 1935 Kleln 1972
.Coelho et al. 1974 Cant 1976 Free@ﬁ'l@?é) : Carpenter

i
(1935) was the flrstmto note the - vaf‘ablllty .which is now ' 1
knoﬁ/ato characterlze tThe comp081tlon and size of subgroups j

He observed large multlmale multliemale groups of up to

~\,.

seventeen monkeys, unlsex male groups from three to ten:



1nd1v1duals,‘and similar sized unlts of females with young.

. Kleln (1972) supported these flndlngs on varlablllty 1n‘

: griyp size in his observations of 100 comblnatmons of adult
males, adult females;/jgvenilesf aho‘infants; While.these

. associations appeared}to change frequently{JKlein»computed
the mean subgroup size doringpeleven months of observations
in Colombia to bev5.5,individuals.“ﬂThis‘number approximates
Freesefs estimate of average subgroup'Size for Atelesyin"'
,costa Rica‘kFreese 1976). At Tikal both Bramblett's team
(L976)-and‘0ant (1976) ldentlfled s1mllar patterns in Ateles‘
s001al organlzatlon They dlstlngulsh large troops of up to
' seventy lnd1v1duals of all ages and sexes These troops
fraction into smaller groups which malntaLn a certaln

' oohesivenessﬁand communiéatiOn bothlwithin'and,betﬁeen
'ﬂroups during thelr dally activities..

» Coelho,gt. éli (1976) noted that subunlts range in
‘size‘fro; i—75[animals,.out that 7#%.of all subunlts con-
-tained'i 2, or 3 monkeys ' They also desoribed that spider'
:monkeys make c1roular mlgratlons each day They report that
 1there are. dally 01rcular mlgratlons nf monkey groups
Partles of monkeys leave one .of the favored sleeplng s1tes,p
' travel throughbut the local habltat and return to the
sleeplng s1tes, reunltlng as a larger as5001at10n at nlght
Two forms of migrating units were 1nvolved non~fragment1ng X
and fragmenting Soc1alvun1ts.5‘The former consisted of ail‘
‘age—sex categories which maintain their size and compOSition ‘
- (reportedly up to,?O monfeys);through the dayr-shifting

-



-classes, but p01nt out that these fn turn f1551on 1nto

'smalleﬁ less heterogeneous unlts, i.e., all adult male,

~non—random.a33001atlon tenden01es, based on lelSlons of

31

‘rapidly from compact tO’dispersed association{ Coelho'-gt-

'al (1976) dlstlngulshed these groups from fragmentlng T

subunlts of about ten 1nd1v1duals of mixed age~sex’

_ adult female, adult female ‘and juvenile, female-with_jubenile‘ad

and infant, or female with.infant (COelho et al. 1976).

‘Despite the fact that’discussidn‘of Ateles'social

organization,has focused on the flexibility of'groups,

lcertain consistencies in social.relationships and‘internal

structurlng of groups do appear ‘across populatlons Although

there 1is flu1d1ty in the soc1al organlzatlon, stable sets

,of soclaliZation processes.produee consistency in behaviors.

.of individuals of different sexes(Rondinelli and Klein 1975).

The' resultant dlfferences ln behav1oral proflles are’

reflected by the sexual segregatlon which has been reoorted

"1n Ateles grouplng patterns.

It is generally agreed that splder monkéys show

'age and sex (Kleln and Kleln l97l Kleln l972 Rondlnelll

“and Kleln 1975, Elsenberg l976 Cant 1976) Analyses of'

assoc;at;ye tendenq1es and grouplng in both‘captlve'Ateles

gbelzebuth in San Francisoo~and feral monkeys‘in Colombla

K

revealed that males tend to form age graded subunlts -
(Rondlnelll and Klein l975) These age graded subunlts
re lndependent 1n their movements w1th respect to Qe rest

of theﬂtroop;‘that,ls, associations of females with'
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5 - 7

" juveniles and/or dependent infants. '(Adult males_"freque_ntl'y_~

move in and out of these associatioLs as well). 'Eisenberg
and Kuehn (1966) suggested that social rank order accouhted
for the dlfferences in 1nteractlons between individuals

more than did other criteria, such_as seX. However, in'a
\later publication iEisenberg (1976) lOOked at age and'sex'
to accouht for observed behav10ral dlstlnctlons ahd grouplng

.patterns $n Ateles geoffroyl .

~£ancaster (1976) 1ndlcated that dominance as it is
understood in well- studled macaque and baboon troops plays
a ‘much smaller role in structurlng groups of". arboreal
vprlmatesr. Cant (l976) pointed out-that there;ls‘a,lgw degree
of dominance,structuring in the relathhs'bEtweeh males in
spider monkeys; He said that the mlnlmal sexual dlmorphlsm

ih s1ze ~and morphology in male and female splder monkeys

could not be correlated w1th a reductlon in male male

competltlon in the groups he studled'at Ti al. Crook (1972).‘

: suggested that a lack of sexual dlmorphlsm in. 31ze should
be correlated with a- reductlon in male domlnahce from terres—
" trial unlmale groups of prlmates

Thus 1t is necessary to look at other structurlng ‘
apr1n01ples in the 1nteractlons between and within age- sex
groups.' Referrlng to prlmates in general, Elsenberg et al,
(1972) p01nted out that male. unlsexual assoolatLOhs, llke,f.
those of females, are age graded groups strongly reflectlng'

klnshlp ties: . . R . . ‘
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mutual tolerance among males has an orderly -
~ developmental success1on based on contlnually
: renewed contact over many years. (Cited in
D »Elsenberg 1976 3) - . ’
Despite the noteworthy fluldity of Ateles social_organiza—
tlon, it is possible that stable sets of SOcializationv ;
prooesses.permit strong bondsvto develop and be maintained
between'males. | | | |
‘Sfrong affiliations characterize the associations
'v and interacfions between females;and offsprlng, and"large
jdvenile;malés asSPoiatevvery little with these female
associafions.(Canf'l976). Cant also,noteddthat‘females with
offsprlng of s1mllar ages often congregated in groups,_
¢

'enabllng Juvenlles ‘and 1nfants to play with other 1nd1v1duals

of thelr own ages and sexes (Cant 1976). He - felt that young

Oq

a‘males showed earller 1ndependence from the female aSSOCla—

ftlons than did thelr female peers; by,thelr.frequent |

'1nteractlons w1th adult males. ‘
Elsenberg (l976 3) stated that the male subgroup—

ings cooperated in offens1ve and defens1ve 1nteractlons

e Cant (1976) noted that most of the agonlsm w1th1n locallzed

' groups was that'of males chas;ng females,._Kleln l974) also
'commented on»tne highnfrequency with wnich males directed; '
agonlsm at adult females in feral populatlons of" Ateles~
belzebuth Male partles also engaged 1n what Cant (1976)
'termed 'long dlstance agonlstlc behav1or ‘and Klein (l974)
denoted as confrontatlon behav1or ' Both aufhors speculated"

that these are forms of terrltorlal dlsplaJs - In addltlon,

both free~?ang1ng and captlve adult. male splder monkeys may
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; ﬁerform.threat.oehaviors anﬁ;initiate long calls more than‘
“do other 1nd1v1duals (Elsenberg l976) | |
| Adult females on. the other hand, %end to assoc1afe
“with female partners, but Cant (1976) stated that they were
more 'solitary' than he predlcted It was noted that females
‘with infants of a certaln age were more llkely to ass001ate
“with other females with like 1nfants (Cant l976) Elsenberg
(1976) suggested that the strong bonds‘between females and
young‘are revealed.by.looking at the atfendantvgroomingl |

_relationships between them.

iThé:StudyﬁSpecies: Distribution and Description of Ateles

- geoffroyi andeRelafed‘Species'

' ‘rspideremonkeys (genus=Ateles) are arboreal primates
belonglng to the family Cebldae Although exact distribu4
\tlonal llmlts are poorly deflned, it is thought that Ateles
lnhablts neo- troplcal forests as far north as the Mex1can
state of Tamaullpas and as far south as 16 S in Bolivia
(Kleln 1972 11u) - In general splder monkeys frequent
‘forests at altltudes of about 800 meters, but .they range
‘from sea level up to about 2500 meters 1n Colombla w' ' l .
:(Hernandez:Camacho and Cooper 1976) |

It is generally ‘accepted that the genus Ateles can
_be divided into 4_spe01es and sxxteen sub—spe01es (Kellogg
and Goldman 1944). Because of the paucity of llterature on

each of these spe01es Ateles panlscus, A. belzebuth A.

'fus01seps, A. geoffroyl, behav1oral dlfferences attrlbutable

- **n%



to taxonomic separation are unknown. Although Napier

and Napierv(l967) recognize this categorization, Klein (1972)

suggested that the four species might ‘be re- class1f1ed as -
>A panlsous and that the genus Ateles be expanded to 1nclude

woolly splder monkeys (Brachvteles arachn01des)

Splder monkeys are dlurnal prlmates although somev
SOClal 1nteractlon and movement do occur at nlght espec1ally
durlng nlghts with moonllght (Elsenberg 1976 Cant 1976).
Structurally,.splder monkeys are well adapted to thelr
‘highly moblle lives 1n the canoples of troplcal forests.
They exhlolt a locomotor pattern whlch has been termed seml—
brachiation (Napler and Napler 1967 62) because of thelr
use of a fifth limb (tall) to ald thelr brachlatlng style
of movement Recent work by Cant (l976) 1n Tikal reveals
how versatlle their locomotor hablts are, 1nclud1ng almost
all comblnatlons of leaplng, branch runnlng, and walklng
A prehens1le tall with a dermatoglyphlc pad loss of thumb’
giving the hand a hook—llke grasp, trunk shortenlng and a
spe01allzed flex1ble scapula, all prov1de the splder monkey '
v w1th unlque hand-over-hand suspended progress through the
trees, w1th a tall support during thls vertlcal carrlage

(Erlkson l963) - In any event the varlety of" movements of

‘ h~whlch splder monkeys are capable, makes thelr rapld travel

through the dlscontlnuous canoples of the forests poss1ble
Spider monkeys are the second largest of .all New
World prlmate genera, surpassed 1n size only by Lagothrlx

They range in s1ze (head and ‘body length) from 37 59 cm forf
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males (Napier and Napier 1967:’59).urEisenbergb(l976)

noted that these data represented samples in whlch the true

ages of the specimens were not known. Since the males are
oftenfcaught»in association'With‘adult females, it seems
‘likely that many of those measured may have been sub adult
males./'The welght of subadult malesv(A fu801ceps) starts
to'surpass that of adult females at 36 months, and Eisenberg
(1976) suggested that adult males are indeed larger and

slightly heav1er than adult females. . From observations.at

lealr I had the-strong;impresslon that this differentiation” ™

- was true forfthe-Ateles geoffroyi.population there ThlS

suggestlon concurs w1th Cant s (l976) observatlons, that the

1 adult males were larger,~1n that they were more robust than,k

adult females at_leal (Cant 1976) . Klein, however, found

that'females were B;M%Iheavier and larger than males in -a

, populatlon of A. belzebuth in Colombla (Kleln l972)

Splder monkeys are prlmarlly fruglvorous Carpenter
- (1935) speculated that ‘the splder monkey 8001al system
w1th 1ts seemlng ablllty to generate groups of almost any .
size. and composition, is adapted to seasonal varlatlons 1n-l
the occurrence and avallablllty of frult in trees | Slmllarly
Durham (l97l) suggested that Varlatlon in group 51ze and
comp051tlon of splder monkeys at dlfferent altltudes in-
Peru reflected dlfferences in frult trees at these altltudes.'
Freese (l976) noted that marked seasonallty and lack of

unlformltykln fruit trees were both=factors in the. flexi-

Dbllity of spider monkey behavioral patterns in Costa Rica.

2 o _ (

)A.
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Klein (1972) detailed'three'characteristios Of”

s001al varlablllty whlch he could easily quantlfy subgroup
s1ze, subgroup dlspers1on, and subgroup composition in -‘ ?
terms of age-sex status of its members-- He then- correlated
these w1th qualltatlve data on fru1t1ng trees: local dis—
trlbutlon length of frultlng season, and the qualltles of
the frult whlchpmlghttaffect behaviors 1nvolved wlth eating
them. . These_include fruit sizehpits accessibillty, and
nutritional'value.v |

o Klein (1972) noted that grouping patterns fluctuated
cons1stently w1th frultlng perlods of the various trees
'He also observed a con31stent spatlal orlentatlon of 1nd1v1—'
tduals feeding wlthlnra‘free, in that%lnd1v1dualsjma1nta1ned
'a‘constant minimum distanoe from each other, regardless of'
fruitrdispersion or clustering within a tree. Such'spa01ng

: seems dependent on certaln rltuallzed mechanlsms and
d spe01allzed greetlng gestures and communlcatlon s1gnals..
l_Kleln (1972) sald that the pectoral snlff and embrace
‘appeared to be a fundamantal dev1ce in the regulatlon of
group dlspers1on w1th1n 3 tree, as it was used by adult males
tleaVlng and comlng into a tree. In addition 1t seems llkely
that chemlcal communlcatlon may play an 1mportant role 1n
thls spacing (Klein - 1972)

Splder monkeys have a large concentratlon of

apoorine glands-at the cranial edge of their sternum whidh

‘.appear to functlonln scent—marklng of trees (Kleln and Kleln//’ﬁ\//f<\\_.

l97l Kleln 1972) ‘As well the_hypertrophled,clltorls of e

5
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the females is used frequently for urihe:harking'tree
“branches (Klein 1972).A_Both the frequehcy-b% female place-
mafking and.male place—sniffing are indicative Qf_the use
'ofvblfaction in spider monkey - communication (Kleih 1972).
Becéuse there' is nouéQidence for a distinct mating

r

season in spider monkeys, variation in behavior. of males

and females attributable to sexual activity is difficult to

' .determine. This situgtion is in direct contrast to Saimiri
 species, in which th males become heavily fatted and

interact much more with females during mating sezson.
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.. Tikal was once the largest ceremonlal c1ty of Nayan 01v1l—,

[  CHAPTER THREE
METHODS

>

The Studv.Area.and.the Study Group .
| The study site for thls prOJect 1s located in the

southeast corner of leal Natlonal Park a ;/6 km2 area |
under the Jurlsdlctlon of Dr. Luis LuJan Director of the
ANatlonal Institute of Anthropology and History in Guatemala
1zatlon,fand it was abandoned around9OO A.D., as was the
rest of the Peten at‘this time (Lundell 1937). Spider mon-
key motifs in Mayan art. suggest that these prlmates probably
have 1nhab1ted this reglon s1nce as early as 0 A D.

The»entire‘reglon surrounding the park, the_northern
Petén of Guatemala, is covered by quasierainforest‘(Lundell'
1937). The year 1is clearly divided lnto dry.and wet seasons,
whlch last from about November to May and May through
October, respectlvely. -

The'vegetation‘at Tikal is characterized by a .”

ramonal association, with a preponderance of ramon trees,

Brosimum‘alicastrum. The zapote or sapodillav(AchraS’ /
zapota) is thought also to owe itsvpredominance to Maya
horticulture, and/or its success‘in areas with limestone
mounds, whlch are so concentrated in thls archaeologlcal
s1te (Lundell 1937). Fruits of both these trees~form a .
‘maJor part of the dlets of the splder monkeys at, Tikal.

The study s1te offers many advantages for the study

' ‘of Ateles soc1al behav1or, whlch réquires long contact

Y

kd - .
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4‘periods with'theamonkeys._bArchanIOgical work in the.area
ydates back to 1881; and s1nce 1956 the Un1vers1ty of Pennsyl~
vania has been carrylng out extens1ve excavatlon, whlch
1ncluded mapplng and surveylng the area. Therefore a very';'
detalled and extenslve map of greater leal is avallable,l
'a_map which shows_the ruins, and phys1cal.features which
vfacilitateiorientationvof the researchers (Carr/and HaZard

: | leal has also been the 51te of other prlmate study
prOJects, whlch prov1de basic 1nformatlon about the dally
‘activity patterns of’ %he monkeys there (Bramblett 1976
i? Coelho et al 1974 Qulck 1974 Cant L976) |
| The study populatlon at leal has been 1dent1f1ed

as Ateles geoffroyl yucatanens1s, although some variation

A\
-4

ln pelage makes some 1nd1v1duals remlnlscent of nelghborlngv R

sub spe01es, A, geoffroyl v1llerosus (Qulck 1974 6) The'

local populatlon s1ze in 1972 was estlmated to be about 225
. individuals who base thelr acthltles w1th1n as kmz‘area,'
- with a resultant den31ty of about 45 anlmals per kmzl R
‘(Coelho et al. 1974 5) Cant however,;reported that the

e

den31ty was . much lower: than this flgure durlng hls work in

" 1976 His estlmate, based ‘on exhaustlve censusing of the

local populatlon,'was 28 anlmals (monkeys) per. km (1976).
He estlmated that the populatlon was 50% adult " that
_WJuvenlles accounted for 37%, and that 1nfants comprlsed

12% (Cant 1976) My prellmlnary study carried out i May .
’of 1977, and the field study conducted durlng the winter of

1978, 1ndlcated that at these tlmes the populatlon size was



much closer to Cant's. estlmate.
The local prlmates, A. 0 i andsAlouatta
‘ﬂ“v1llosa plgra, are not prov131oned in any

y, nor do-they

_interact at all w1th the people in the area. TIkal is a
Natlonal Park, and an archaeologlcal s1te Wthh has been.
excavated for the past 20 years, and “hus the prlmates are

falrly well habltuated to. human presenqe w1thout belng

_adversely affected by it. It pannot be overstressed how
much the habltuatlon of these protected monkeys fa01lltated
data collectlon In areas outs1de of the central park,=
’where‘poaching seems to pers1st' 1t,1s almost 1mposs1ble
‘to malntaln v1sual contact w1th splder monkeys for more
Jthan a few seconds, due to thelr obvious fear of human S .'f‘:
preSence |

A prellmlnary survey of the s1te of leal and its
’.prlmate populatlon was undertaken durlng the month of May

<1977 At this time it was poss1ble to become thoroughly e y
%

‘famﬂjarlzed w1th both ~the layout of the study f@area andgthe‘_ '

) E/\‘ .".w

dally act1v1ty patterns of the splder monkeys ’Obséryation'

’-—.——\'

technlques were practlced data sheets and sampllng proce— ;/
e

,dures were . standardlzed,_and a tentatlve ethogram was -

A

compiled at’thls time.

.

o~‘Collectlon of Data

Data collectlon was begun in January o¥ 1978,
when the author returned to leal accompanled by a field

assistant.to’aid in the recordin% of data. Between the

%’\‘rf&{ -'fA-;;_.»' o



months- of January and May of 1978, a total'of 550 hours were
spent in the field,'either locating or observlng‘mOnkeys{'

The researchers were actually in visual and/or auditory“‘

.‘contact with monkeys for 319 hours, and a total of l5O hours‘

of quantltatlve behav1oral data were collected

— - Data were recorded mostly w1th1n a- 25 km2 area,
encompa531ng,both the central part of the: archaeologlcal '
E s1te and the surroundlng area in whlch one locallzed popula—

0

rtlon of Ateles geoffroyl ranged Thls area was bordered on

- one side byvthe-road into leal (which prov1ded no afboreal
cross1ng p01nts for the monkeys), -and seemed to extend as
far north as the road leadlng to Uaxactun. Because the
51te is eriss- crossed by transects extendlng 10 km 1n the

5four cardlnal dlrectlons, the researchers were able to;

42

follow monkeys through dense Jungle by malntalnlng a compass -

| bearlng }and then return via these cleared swaths, gauglng '

42 Y

in what Were apparently nelghborlng populatlons of Ateles
~to that one’ 1nhab1t1ng the central area. However,

1nd1v1duals in a separate popu}atlon on the south\s1de of

~
B

the Remate Road leadlne to the park were extremely ex01te—'i
able 1n the presence man observers; probably~because

of the adverse effectq of pcachers in the less guarded |
‘outsklrts of the central area. Hence it was v1rtually
1mposs1ble to collect data on s001al behaVLOr in troops
outs1de the central 25 kmzf_where the monkeys were‘well

'

"protected and habltuated to,human¢presence.



.vfamlllar to the researchers at' the end of the study, by
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L ’ ' -

leen the free -ranging nature and flex1ble grouping
patterns of these arboreal monkeys, p0s1t1ve 1dent1flcat10n
of all 1nd1v1duals was not possible in the flve months of
the study By the e of thls t;me, about ten 1nd1v1dﬁals
were pos1t1vely identif* 4 by various dlstlngulshlng marks.
 One adult male had a large stomach ‘tumor, another had a-
stump tail, one adult female had a crlppled and 1mmob111zed
right leg, whlle an adult male was clearly 1dent1f1ed by
hls severely 1n3ured right arm. Many more were becoming
thelr appearances and associative patterns w1th other
distinctive monkeys

-

For the purposes cf'data collection, however,'the_,
researchers 1dent1f1ed 1nd1v1duals only by age and sex
’_Seven categorles were recognlzed in this study adult male,
adult female, juvenile male, juvenile female, infant male,
1nfant female, and mother w1th 1nfant _ | |

) . Cant (1976) used age grades devised by Elsenberg
(1976) for hlS work at leal Infants are dlstlngulshed
from Juvenlles by thelr;dependence on mothers who carry
1nfants and not Juvenlles durlng times of- rapld progress1ond
"through the trees. ThlS deflnvtlon is used in this study
‘to dlst1n5 ish’ 1nfants from Juvenlle;/ Based on size
bestlmates and.behav1pral 1h('?ators{ Cant (19765 also
' distinguished‘three age'gra s for juveniles:
. Juvenlle 1 -estlmated age 1n’months: 12-20

’ Juvenlle 2 —estlmated age in months: 20-36

Juvenlle 3 eestlmated-age‘in montns: 36-48 (Males)
o o ‘ "36-56 (Females)

\
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Cant;stated‘that when ambiguity arose in assigning.an
.individual to one of.these‘cafeéories, it was usdaily in
_de01d1ng whether males were ‘Juvenile ‘3 or adult. He used
Aas3001at1ve patterns of the 1nd1v1dual in questlon to make
the class;flcatlon; Thus he felt that social and phys1cal
attributes oould be used to characterize the stages_of
B juvenile development, and that becauSe'females met these
criteria for 'adult‘ at an earlier age, slighfly more ‘adult
females than‘males, and more juvenile-males than females \
were present (Cant 1976). | \

~This study analyzed behaviors assigned;to broad age
'ciasses of adult jdvenile, and'infant A young’morxey wasr
ﬁ.termed 1nfant 1f it was’seen being carried at any tlme by
1ts mother This categorlzatlon often requlred that the
researchers walt several mlnutes after the session was oom;
v.pleted untll the @Onkeys moved off, to make this decision.
For categorizing 1nd1v1duals as Juvenlles and adults,
phy51cal characterlstlcs were assessed Thus adult monkeys
were those with +"ully developed genltalla, dlstlngulshable
fby thelr 81ze, coworatlon, halr coverlng in males,‘and
"overall‘appearance A Thls category 1ncludes what Cant
called Ju?enile 3, or subadult males and females,!and
dadults (Cant-l976).‘ After extens1ve census1ng of the popu—

lation of Ateles geoffroyi at Tikal, Cant's lmpreSSlon R

" was that when they were combined the Juvenile 3 andnadult:A

~classes_had nearly equal numbers of males and femj?

ST
Juvenile monkeys 1n thls study correspond to those
E < /

s
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. deemed Juvenlle l and Juvenlle 2 by Cant (1976) ranglng
from about 12- 36 months 1n age. 'Thus any 1nd1v1dual
.ﬁlhdependent from 1ts mother for locomotlonL but not show1ng
‘ physrcal maturlty, ‘was clas31f1ed as Juvenlle Cant (1976)
| found that the sex ratlo w1th1n ﬁhls category was almost
equal. o N
| A day of data collectlon began when the researchers;
encountered .one or more monkeys, typlcally by returnlng at
dawn to the“area 1n'whlch monkeys had last been seenhthe |
prev1ous dusk. At dawn the loud howllng calls could be -
heard throughout the central area, apparently ass1st1ng the
monkeys (and the researchers) in determlnlng the locatlons
of, and pathways 1n use by other monkeys. - Once oneior more
'monkeys were located data collectlon commenced o
Focal anlmal sampllng was used prlmarlly as’' a
m//ns of - ensurlng that a cross- sectlon of age sex classes,
,/and the 1n%eract10ns between and w1th1n these classes, was
| obtalned Focal animal subJects we;e chosen for each data.
588310n on the basis of thelr observablllty and proximity
to the researchers. Howeyer, a con801ous effort was made
to. sample 1nd1v1dualswof all ages and sexes, 1in various.
Kcontexts and at varylng tlmes of the day, in orcd=r =0 com-
pensate for the brases inherent in opportunlstlc sampllng
The same subgect animal was not EEEEEn (know1ngly)‘
for two cqnsecutlve sessions. If all 1nd1v1duals in an

/

1solated unlt had ‘been chosen once as focal anlmals,lr 7

quantltatlve data collectlon ceased and only qualltatlve
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notes were made until such tlme as the group reunlted w1th
other monkeys,'or moved to a rew area and changed 1ts ba310
acthlty and spatmal atterns For example, each of three
monkeys foraglng toge her in a zapote tree would be sam-"
pled only once, untll uCh tlme as they were JOlned by
another unit, or- perhaps began to clump together 1n a new
sequence of. behav10rs such as, groomlng or resting. At thls
p01nt the researchers ‘woudd resume taklng quantltatlve data
Thls procedure ensured that the behav1ors of 1nd1v1duals
performlng very obv1ous dlsplays or easily. observed lnter—
actlonS'(suchxas sleeplng together) d1d rot rece1Ve undue'
~attention. ' »

' Data were recorded on data sheets (Appendlx l) by
the fleld ass1stant who wrote down the observatlons as’ they
. were verballzed by the author watchlng the monkeys Each
,data sheet represents a 5 mlnute (BOO(second) 1nterval
during-whlch the behav1ors of a focal anlmal were observed
,and recorded Focal anlmal data were used only if the
subgect were v151ble to: the observer for the entire flve
mlnute period. Longer sess1ons would too«often have ‘been
lmpos51ble to complete glven the rapld tran51tlons in act1->
v1t1es and locomotlon of splder monkeys, while good cross—
sections of these act1v1t1es could usually be obtalned_ln.
five minutes. | | '

In addltlon to these quant&tatlve data, contlnuous'
qualitative data in the form of descrlptlve fleld notes

" were made. Group‘movements_were,plotted and notes made of "
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the types of food sources being utilized, group compositions, fgab
spafial orientation of individuals, and any‘other sorts of
information of note to the observers. For instance,

continuous notes were made during incidents such as sexual

behavior, displays; of interspecific encounoers. 'Records of
‘precipitationjand temperatures‘were‘also~keot

Each tlme perlod prov1ded a variable number of
behaviors and 1nteractlons w1th other individuals. The date,
'tlme, and location were all recorded at the staFt of each
time sess1on A note of all monkeys 31ghted by ﬁhe re-
searchers durlng the flve mlnute 1nterval and a’ brlef
descrlptlon,of’the general context of'the activities was;
b-made for‘the purposes of refe;ence to soecific events. . For
each action performed;_or ioteractlonslengaged in by the
focal anlmal doringvthe five minute interval, the following
informatlon_wés,recorded: theftimevinlseconds-aﬁ which it |
began, the action ocCurfihg, whether the focal'animal_was

v

“the recipient or initiator of the behavior (if it was an

‘.interaction), and the age sex class of the other partlclpant
if there was one 1nvolved Descriptive comments were also
made about eaoh actlon, 1f they added context to the’ quantl—'

tatlve data.

Although actlons of one 1nd1v1dual subject were-

1

vrecor ed durlng each 3OO second 1nterval the 1nteraotlons

between that subJect and other monkeys were. also of impor-
tance. leen_Cant ) (1976) flndlngs that there were fairly

'equal_sex ratios in both juvenile and adult classes, .and
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the fact that an attempt was made to choose approximafely
equivalent numbers of male and female animals of each age-sex

class,&it was felt that. some degree of control was maintained

. _ £
over gos31ble biases 1ncurred by opportunlstlc sampllng ‘ vgﬁ

of 1nd1v1dusls@§nd their interactions with others. In all,
570 adult males, 507ﬁadult fenales, 168 juvenile males,~220 -
Juvenlle females, 105 infant males, 134 1nfant females, and
89. mothers with 1nfants were selected through focal animal
»‘sampllng |
: For the purposes of data collectlon, 5l actlons
‘were deflned based on both prellmlnary observatlons at Tikal
;wand additions which were made as new actlons were observedh
during the five .months of study in 1978 These are llsted
and described in the ethogram (Appendlx 2). Included in -
thls_llst are all types of_act1v1t1es 1nvwhlch spider
monkeyS'were seen to engege. Not all wereé analyzed here
s1nce thelr dlvers1ty in form and functlon meant that many
dld not Li%ﬁmlnate social relatlonshlps, or differences: 1n

behav1orallproflles between ages and sexes (i.e. flnger
sniff, .spar).. = - ™

Analysis of Data

| Becéuserf’the diversity;ef the actions listed in o
“the ethOgram,‘it is iﬁpessible'to classify‘all of them
according to elther farm or funetion. ‘However, some. broad
classes of behaviors are used here for: clarlflcatlon of

analyses and results
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Some actions involve basic biologicai tasks or.:
v;c\

bodily functions necessary for immediate surVQVal of the
bind1v1duals. Theése functions 1nclude eat drink urinate,
-, . \ - ~ B v& .

.defecate; and'they do not 1llum1nate,sex differerices in

. social relations or behavior. These behaviors require no

other-participant' and are tabulated as Non—interactiVe

behav1ors (Table I)

<

s E Included in non- 1nteract1ve behaViors are 'self-
directed' and -~ no—chectf actions. Locomote, "sit,  chest
rub, branch-nnb, scratch,vlcok around, finger sniff, branch
snifffABreak contact, groom, genital touch, and touch can

be classified as Non-interactive behaviors. Because the

N . I

meaning of each 1is so'highly‘dependent cnfﬁts context, it

was not fruitful to analyze.these-behaviofs separately.

- However, Certain»motor‘patterns or actions such as "look
, around',s'braﬁCh shake', 'display howl' 'ccntact call', and
pectoral sniff and embrace were more easilyrinterpreted.

"Their frequency of occurrence 1in each age-sex class was’

tabulated..

’

»vStill other aCtions'Occurred,very.infrequentl&, or

. " ' . ) . ’ Ve
were limited to one agdgsex class and did not warrant : ?é?g*
L . . Ny AR
‘quantitative or ccmparativeianalysis Erection is such a
‘behavior, seen only in-males, and often dlfficult to monitor.

The'aCtions.which involved interactions;were the

focus of much of this analysis, since their occurrence .
"between and within age-sex classes reflected social rela--
tionships. For the purpose of analyses some interactions

A
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were grouped qualltatlvely as 'affifitive’, 'agonistic'

or 'play'. Behav1ors -are cagegor zed thls way on the basis
- of simple worklng deflnltlons.w Afflnltlve 1nteractlons
1nclude groomv, approach' embrace 'touch', onllow',
an d‘ solicit groom', all of which reduce or maintain proxi-
mlty of monkeys with each other. Although s1t§§§ contact'
and 'sit be51de are also afflnltlve b@ deflnltlon, they
were analyzed in a Separate table becamse thelr duratlon was

con31dered'to be of a greater 31gn1flcance than dlrectlon‘

50

or frequency (Table III) iGroom' was included in afflnltlve“

1nteractlons, but was also analyzed separately for frequency

.
and duratlons of bouts between 4& u'w1th1n age-sex classes.

This procedure ‘was followed in order to compare splder
.monkeys w1th many Old World species for whom groomlng is
said to be the most 1mportant act1v1ty for promoting and -

malntalnlng social bonds (Sade 1965, Mlssaklan 1973).

Agonlstlc 1nteractlons were soO deflned because they

e — -

served to lncrease dlstances between 1ndlv1duals, and gen-
erally involve some form of threat or symptoms of- dlstress
hBehaviors which conform to Kleln s (1974) altercatlons and
supplantatlons, and Cant's (l976) short dlstance agonlsm,
are 1ncluded in this tabulatlon of agonlstlc encounters
chasej attack' 'dlsplace -'belng retreated from!'

Other forms of 1nteractlons are analyzed separately because

of dlfferences in thelr occurrence and context.

PSR

B

r{Branch shake is treated independently because

.ituwas'Seen_most freQuentlyvas a threat dlrected towards
I B . ) '



human obServers. It was not recorded as such when it was
a part of. a sequen termed the'display-hoﬁ{' which corres-

AN
ponds w1th Klein's- (l%yh) cqgirontatlon gagavior and Cant's

(1976) long- dlstance}agonlgm %; ; BROUPS’ of” monkey~f“3a

Er- o ' gy e (R
Speolal note&was paid to“th '1ﬁte§a.

§ 2

relatlonshlps between.mothers and 1nfant mal,@ﬁand females.

The tlmes that mothers spent oarrylng, eatlng 1n contact |
(with 1nfan$ on their backs);¢prldglng for, and s1tt1ng with
1nfant females are compared to those for infant males.

' Given the elongaged clltorls of the ﬁnfant females 1t was

generally eas1er to sex them than 1t .was to sex infant males,

espeolally when the 1nfants were belng oarrled by their

[

E mothers (elther ventrally or dorsally) K Thus more infant
'females with mothers were sampled than were 1nfant males
and mothers.' ‘It was therefore not poss1ble to ascertaln
the exact slgnlfloance of the dlfferences foumdqbetween
infant female and infant male care by mofhers;
Otherrcategories of behavior,which Werewanalyzed,
‘1nclude 'play’ and vocallzatlon Both of these involve

) comblnlng actions desorlbed in the ethogram " bechuse

researchers were unable to dlfferentlate between gradatlon

of these 1nd1v1dual-aotlons. 'Play chase', 'grapple', and

'play' are all analyzed’for‘duration underr'playk.
vocalization usually'accompanied.’play', and was

distipguish it at the time of recording; but

analyzed separately. 'Vocalizdtion' inclydes 'grunt”',
'growlf, 'whine', 'barks', and ’vooal;zéﬂj and the frequenoies
4 )
e

-



&

o 52

of these are tabulated. 1In addition three copulations are.

described.

Presentation of Data _

_ ‘ s
This study focuses on two maJor issues which shaped-

the,analy31s of data and ‘discussion of results. Firstly,

it is concerned w1th soc1al 1nteract10ns between and w1th1n N

age-sex classes, 51nce these are 1nd1catlons of the s001al
relatlonshlps which structure the social system ' Secondly,
this study is focussed on the ‘basic behav1oral proflles for

each age-sex class, as they are represented by the data'

collected on actlons &both 1nteractlons and non- 1nteract1ve'

.behav1ors) for each age-sex class.

The results from analyses of - dlfferent klnds of

interactions between and within age- sex classes are detalled

&

in separate tables and figures. Results from tabulatlon
of actions (non- interactive) are presented on separate

tables, show1ng the frequency w1th whlch they were performed

by focal animals of each age sex class. Frequenc1es and

duratlons of behav1ors were obtalned in cross- tabulatlons
from computer runs of SPSS (Statlstlcal Package for the

8001al Sc1ences) Groomlng is a behavior for Wthh varla—

_tlon between certaln ages and sexes in durations of bouts'

has been shown to characterlze dlfferences 1n lelatlons
(Mitchell and Tokunaga 1976) . Thus analySls of varlance

tests were performed on the mean lengths of groomlng bouts

‘between and within age-sex classes. A table showing
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significant results is included.

Null Hypotheées of hg prefergnces for male and
female partners for various ‘nteractions were‘tegted_uéing'
computer runs of Fishér's EXaétiPrdbability (Siege171956)
These tests were performed on two by two contlngency tables
for afflnltlve 1nteractlons, 31tt1ng toget%er, grooming,
and agonlstlc 1nteractlons. These contlngencyvtables areA
provided, with the probabllifies dbtainég for each.

. .In this study mothérs with infants“wéré treated~
separately, distinct from adult feméles,.in‘order toféeparate
differenceé attributabié'té'bib;ogical and behavidfal re-
:quiremenfs of being a mother from thosévbehaviorai_elements-
.which might‘beﬂ:ttributable to the éocialization process

of adult females.
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CHAPTER FOUR

- RESULTS

Action Patterns

.vTable I shows the frequency of ‘all non-interactive

.behav1ors for. l793 focal animals. These behaviors are

categorlzed into three broad dlasses: those performed as

‘independent ac ions by the focal anlmal (i.e.; eat); those.

directedbby the Yocal animal at itself.(l.e.; scratch); and

other 1nterspec1f1 interactions of the subject with local
blrds, anlmals, or huvan observers (1 e., branch shake) .
The behaviors included ln_each of these categories are

listed at the bottom of Table I.

On the bottom of Table I, it can be seen that of

all the E8 522 actions, 12 679 (58%7 were. of the flrst

“htnree types, not 1nvolv1ng lnteractlons with other indivi-

- J
duals." Frqq.ﬁhe relatlve number of focal anlmals sampled

;1w1th1n each age- sex class (Flrst column, Table I), it is

o, ."
,-rt.. +

ev1dent that adult. females accounted for more non 1nteract1ve'

£ 'vl-v

/

;;behav1ors than mlght have been expected Adult females

-

accounted for‘28% of all focal anlmals sampled, but thev

v

s non- 1nteract1ve behav1ors of adult females accounted for

- 33% of the total. Conversely, 1nfants-performed somewhat

fewer non- 1nteract1ve behav1ors than expected) givenAthe;

3 L
relatlve number of infants sampled.v Infant males compriséd
6% of the total sample of focal.animals} but they only .

accounted for 3% of behaviors not involving interactions.

s



‘Table 1. Frequency of . AIl Non Interactlve Behav1ors

Performed by Focal Animals in Each Age-Sex Class

Focéi No. I : '
_ _ Animals Object Self Other  Total
AM Frequency: 570 °3563° 343 - 163 4069
% Total 32 .33 30 23 . 32
AF- Frequency 507 3626 352 265 - L4243
% motal 28 3 T30 37 33
JM ‘Frequency 168 942 75 52 1869
: J% Total = - 9 9 6 7 .8
JF Frequency 220 1198 121 80 1399
% Total - .. 12 - 11 1o 11 11 :
1M Frequency 105 - 327 76 7 410 )
% Total & "3 7 1 - 3
IF ‘Frequency 134 Lo .. 147 "13 600 .
%‘Total 8 ok 13 2 5
reqiency - 89 708 45 136 889 .
ad 5. 6 k- 19 7 e
“Total | 1793 10804 1159 - 716-'*12679 -

?f%},‘ v . o
_ F€§ j?ﬁ 12679 Non—Interactlve Behaviors (Table I)
ﬁai 5% 5843 Interactlons_,(TablevII)

,,moyAL 18522 Acfidhg.
e v ' B

° No Object: Eat, Ldeomote, ‘Sit, Look Around Flnger Sniff,

‘ - Branch Snlff Yelp, Grunt Vocallze, Urlnate,z_

Defecate, Drlnk” Agonlstlc Bark Growl Erectlon,

Dlstress Bark “Whine, Branch Rub, Play Vocallze
 Self: Chest,Rub, Arm-Rub,‘TOueh, Groom, Scratch,
| Genltal Toueh. ‘_ | ‘ |
‘Otheri Branch Shake, Open—Mouth Threat Dlsplay Howl

Spar "
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Infant females performed only 5% of all Such'actions;-but.‘
they accounted for 8% of the focal anlmals sampled |
of the total number of actlons, 5843 cases (32%)
were 1nteractlons in whlch the focal animal wag engaged
in 51multaneous and definite 1nteractlons w1th another
nd1v1dual ~ Table II detalls the frequen01es w1th whlch

each age sex class was 1nvolved in an interaction w1th

1nd1v1duals of the seven age- sex classes Although thls

table does not dlstlngulsh between these 1nteractlons in a

tway that shows how . lnd1v1duals were Lnteractlng, it does.
‘prov1de an 1nd}catlon of ‘how_much each age-~ sex class 1nter—

acted Except for the hlgh frequency of 1nteractlons
8.
,-between mothers and lnfants, 1nteract10ns between adult

males were the most prevalent Adult males in 1nteractlon

I 4

w1th other adult males accounted for 40% of all lnteractlons

recorded for adult males Interactlons between males and

mothers represented 52% of all 1nfant male 1nteractlons,
whlle those between 1nfant females and mothers accounted
’for 69% of all 1nfant females, and 45% of all mother-.
;nfant 1nteractlon_sT \

. Some preferences'for interactlons withfsame—sex,
"~partners can be dlscerned from Table IT. Of all adult male ~4l¥
'ilnteractlons, 16% were w1th juvenile males and only L% were .

with Juvenlle females. These 1nteractlons with adult males c
accounted for: 3@% of all Juvenlle male and 6% of all

' Juvenlle female 1nteractlons

Interactlons of adult females were’ relatlvely

~more evenly dlstrlbuted than were those of adult males ;i

o



Table-II. Freqﬁency of Interactions Between and Within

AM .
- 32%

sample

AF
28%

’ ;Emple'

9%

sample

JF

12%
sample

IM -

o -

sample

Age-Sex Classesd

T

/

AM

M

AF JF IM IF Mo Total
No. of _.‘ - , B
Interactions 763 . 411 314 68 127 87 158 1928
% of AM o , . ) |
Interactions 40 21 16 L 7 L 8
% of All S S B
Interactions 13 7 5.4 1.2 2.2 1.5 2:7 34
No. of a - ]
Interaztions 411 347 142 476 51 - 39 198 1664
% of AF o I
Interactions 25 21 - 8 29 3 -2 12
% of All } ‘ - | -
~Interactions 7 5.9 2.4 8.1 .9 .7 3.4 28
No. of ) . ‘ ’. -
Interdctions 314% 142 99 140 98 39 99° 931
.'No. of JM - : ‘ : , ~
Interactions 34 15 . 11 15 10 Lo 11
"% of All ; : - N
Interactions 5.4 2.4 1.7 2.4 1.7 .7 1.7 16
No. of - L o
Interactions 68 476 140 181 91 141 113 1210
% of JF | S a
Interactions 6 39 12 15 10 Lo 11
% of A1l . : o o .
Interactions 1.2 8.1 2.4 3.1 1.5.2.4 1.9 21
No. of? _ ’ oo \ . L
Interactions 127 51.-98 91 39 72 511 989
% of IM ' . | A '
Interactions 13 5 10 9 N 7 52
% of All . 4 S ,
Interactions 2.2 .9 1.7 1.5 .7 1.2 8.7 . 17

57
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Table II. Frequency of Interactlons Between {md Within

Age-Sex Classes (continued) rlﬁj"{ - S o

AM __AF _JgM__JF IM _IF, Mo Total =

No. of : :
Interactions 87 39 39 141 72

I F ' ) L V ' ;2“"3 - s A n v'”_ ' &
% of IF R : Ee e

8%  Interactions 6 3. 3 10 &5 L 69 T . e
sample - - ‘ o S o

% of All L SRR
Interactions 1.5 .7 7240 1.2 .8 16 23

’WNO of L S R
Interactions 158 198, 99 113" 511 - 930 60 2069

Mo . “ ﬂ ! :
. % of Mo S _ R
5% Interactions 8 9 5 5 25 45 3
sample o ' , , . ,

' % of All - : B
Interactions 2.7. 3.4 1.7 1.9 v8.7 16, 1.0 35

(

'Interactions:: Contact call “Follow, Approabh Retreat
| from, Embrace, Pectoral Snlff and embrace,
Touch, Groom, Solicit groom Play chase, . -
-Nurse, Slt in contact, Carry, Dlsplace,
VGenltal touch Break contact Grapple,
- Sit be81de, Play,,Eat in contact,

Brldge, Chase. Copulate,‘Attack | "" i
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Interactlons with adult males accounted Tfor 25% of all
adult female 1nteract10ns, 217 were with other adult

females, 8% with Juvenlle males, andﬁa_hlgh 29% were with

ﬁljuvenile females. Interactions with'adult females repre-

V../ .

-sented 397 of all Jjuvenile female 1nteractlons and 15%

of those of Juvenlle males
In order to determlne how the 1nteract10n patterns

of age sex classes of spider monkeys dlffered separate

categorles of qualltatlvely dlstlnct 1nteractlons are

: examlned These’ categorles are defined and descrlbed ln

"~ of these categorles are presented here. . . \

,"‘

the precedlng methods sectlon Results of_analyses of each

\

~

Affinitive Iqteractions

S v : s
The afflnltlve behav1ors of ‘carry', 'bridge', and

'eat in contact', whlch occur almost exclu31vely between
mothers and 1nfants are treated separately in a sectlon
deallng with mother 1nfant 1hteractlons While frequen01es‘
Qf. groom‘ are 1ncluded 1n Table 111, independ@ntdtabulation

of these incidents was also performed, and is shown in a

later seetion.

-0 ]

Table III shows the frequen01es of afflnltlve

1nteract10ns 1nlt1ated and received by each age-sex class

; Column percentages 1ndlcate the percentages of the total

number of afflnltlve 1nteractlons received. by each age sex

J
i

class. ' |
| [N

The frequencies of affinitive interactions shown -
T8 ‘ AnLtd ‘
f

|
|

/

59*
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Table IiI. Ffequencybof ﬁirected,Affinitive Interactions

“INITIATES

32%
sample
AF

28%

sample

JM
9%

sample

JF

12%
sample

IM

6%

‘'sample

IF
8%
sample
- Mo
5%

sample

Tb

| Between and Within Age-Sex Classes (Follow,

Embrabe,jTouch, Groom, Solicit Groom, Approach)

RECEIVES

. , : Total
-~ AM AF JM JF IM IF Mo Initiated

Frequency 359 63 37 17 6 5 ko 527
% of Row 68 12 7 3 i1 8
% of Column 51 12 22 - 6 5 4 7 »
% of TOtal 14 3 l.5» 1 - - 2 © 21
Frequency 118 161 =~ 26 94 12 6 69 486
% of Row 24 33 -5 19 -2 1 14 —_—
% of Column 16 30 15 37 10 ho12
% of Total 5 .7 1 4 1 - 3. 19.5
Frequency 93 41 41 9 5 I b1 238"
% of Row 39 .17 - 17 4 by 2 17
% .of Column 13 8 .24 4 8 3 7
% of Total L2 2 - - -2 9.5
Ffequency 26 185 14 64‘J ‘9. 26 63 387
% of Row 7. 48 416 2 7 . 16
% of Column L 35 -8 26 87 19 11 o
% of Total | A s L 3 15.5
Freq.sncy L8 17 25 < 8 100 4 152 264
%. of Row 18 . 6 .9 -'§<"‘4 2 .58
% of Column- 7 3. 157 . 3% 30 26 ,
% of ‘Total R e e W 10.6
Frequency 28 17 . 8. 30 1 186 302
% of Row 9 6 310 62 o
% of. Column L 3.0 5. 12 33 N
% of Total - 1 71 e L 8 12.1
Frequency - 37 47 T20 - 29 26 291
% of Row 13. 1. 7 .10 9

% of Column - 5 . 9. 12. 12 55\\ 4
% of Total-- 1.5 2 1 1 : 1 °11.7.

tal Received 709 :531 171 251 ll7 136 580 2495

% Total 28.4 21.3 6.9 10.1° 4.7 5.k

3.2

e

=
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on Table III indicated the possibility that preferences

for partners ofdthe same sex shape the occur?ence of
affinitive interactions both within and between“aée classes.
for instance,tthe.highcfrequency'of interactions noted
previously betWeen adu}tfmales (Table iI) is, at_least in

part, a reflection of the frequent affinitive interactions

which occurﬁgd ? Eween adult males. Affinitive interactions

between agult'% &es accounted for 68% of all afflnltlve

e
S D u

. 1nteractlons 1n1t1ated by adult males, and 517 of those
¢

/
received.

To test whether there were slgnlflcant %gﬁferences‘
for same-sex partners in affinitive 1nteractlons, the |
- following null hypothesis was formulated:

The choice of a partner in affinifi#e interac-

tions, between and within age-sex classes,. is

not dependent on the sex of that partner.

Using the appropriate-tWo by two cohtingehcy tables derived
.from Table IIIMIthe probabllltles of the frequencies w1th
Whlch‘afflnl; ve 1:teractlons occurredWItthaxﬁ'between

age classes weré obtalned (Flsher s Exact Probabillty,
Slegel 1956) . )

Table III(a) shows these nine contingency,tables,
and gives the relative-probabilities of each. éigﬁdficant'
results were. obtained for the 1nteractlons between* adults,
between Juvenlles and adults, between adults and Juvenlles,
between Juveulles and infants, and betw\en 1nfants and
juveniles. The null hypothes1s was ‘rejected in all these

cases. ' ‘ ",i,



Table III(a).

JF

IM

- -

‘Probabilities of Occurrences of Affinitive

Interactions Between and Within Age-Sex

Classes (A1l Probabilities derived using

_ Fisher's Exact Probability)

““AM  AF ‘ﬁ?

~ JF M IF
359 63 37 17 6 @ 3
ne a6 26 o 12 6
p <.001 n=70% p< .00l n=174%* p< .40 n=29
’93 L1 41 9 9 L
a6 1es 1w e 9 26

. 48 17 25 8 10 I
28 . 17 8 30' C 1L 16
p=.14 n=110

001 n=87% p=.11 n=162

* Hypéthesié of no

partner rejected
& '

~ £

preference for sex of

p . .151 "

-~



. On'examination, the preferences found here were ¥
all for same- sex partners 1n affinitive 1nteractlons
Withln the adult class, afflnitlve relations appeared to be
the strongest between adult males; while adult females'
showed a somewhat weaker preference for afflnltlve 1nter—;"

actions with adult females. Juvenile relatlonshlps w1th

- s
PR
]

each other also showed a division between the sexes.hﬁt‘

'Between juveniles and adults, there appeared to be
a set of.mutualiy affinitive relationshlps w1th members of
the”same sex. The strongest preference appeared to i
.characterize the affinitive behaviers directed by Juvenile
females,%bwards adult females These accounted for L8% of
all affinitive 1nteractlons 1n1tiated by Juvenlle females,,ﬁi
while those of Juvenile females ‘with adult males accounted ;
for just 7% (Table III).

.Similariy, juveniles and infants, in‘affinitive
interactions with each other, showed a mutual tendency to
'interact'with individuals of the same sex (Tabie III(a));
Both.affinitive7interactions imitiated and received by
juveniles,“in interaction'withvinfants, 1nd1cated that rela-
tlonshlps between Juveniles and infants are generated more
- with partners_of the same.sex than‘they are with membersA
i;ofbthe opposite sex. I f) o
it can be‘seen that except for their interactions
with juveniiés; infants showed no other significant prefer-
-ences for affinitive'interactions'with‘male or female
partners: TabIe IiI(a). Aduits (exgluding mothers)

' 7
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.appeared to malnxaln equlvalent afflnltlve relau1onsnlps

« e~

with both male and female 1nfants, as did infants nlth

adults. Infants did not promote afflnltlve relatlonshlps

- - -

e

preferentially with same—sexed infants.
- Sex differences in primagevbehavior are frequently
correlated with differences in the amount of-agonisfic and
afflnltlve behav1or 1n1f1ated and received by males and
females (cf.uHarlow and Lauersdorf\l974 Mitchell and
a‘Tokunaga 1976, Baldwin 1968, 1969, 1971). Thus it was
useful to compare the numbervof affinitive interactions
initiated by males'amd\females to the number'received by

T e

~veaCh sex; for adult, juvenile, and-infant classes. Ther

vfollow1ng null hypotheSIS was tested K

There\ys no s1gn1flcant dlfference between:
the amount of affinitive behavior:rinitiated
and that recelved by males and females.

By using'tWO'by two contingency tables. deriVed from the

64

.frequen01es 1n the flnal column and row of Table III Fisher's

’Exact Probablllty test prov1ded probabllltles for these
frequencles (Slegel 1956) On Table III(b) it can be seen

that the hypothes1s of no dlfference was reJected only for

-

e adults (;)<.008) -Adult males appeared to redeive propor-

tlonately more afflnltlve behav1ors than did’ adult females,

relative to the number that each sex’ 1n1t1ated "'In.contras’

there was not a sagnlflcant dlfference in the proportlons

‘of afflnltlve behav1ors 1n1t1ated and received by males
R Y .

and . females for elther Juvenlles or 1nfants (Table III(b))



Table III(b). Probabilities of Frequencies of Affinitive
Interactions Initiated and Received by

Males and Femalesvof<Each Age Class

(/.; s N . : -

| AM  AF JM  \ JF - IM - - IF
Initiates ~ 527 486 238 jéz\w 264 - 302
Receives 709 531 171 - 251 117 136

=.008 n=2253*_op=.23‘ns1047* b= .5 ./n=819

B Hypothe31s of no preference for sex of partner
\\

65

. reJected p.< .05 = o 'h \\\\\

; _ To display.these'resultsugraphically, the total'
number of afflnitlve 1nteraotions received and initiated by
each age sex class was calculated These totals were then
lelded 1nto.relative_percentages: affinitive interactions
;initiated and those received by each age—sex class. Figure
1 is a bar graph shOWing how much affinitive behavior was
initiatedvrelative to that received by each of the seven
‘égé;ééx classes. It can be seen that only adult (both male
‘and female) monkeys received relatively MOre affinitive
behav1ors than.they 1n1tiated,> | T o

: BasedHOanignificant preferences for partners of
one sex in affiniti&e interactions between age'classes,
the netwofk of affinitive relationships is'oiagrammed in-
Figure.2; Inrthis 3001ogram it can be seen that partners
of the same sex were generally chosen for affinitive inter-

' actions . t

7
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Figure 2.
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Soclogram showing significantly 'preferred'.
partners for affinitive interactions between
and within adult, juvenile, and infan® classes
(Based on frequency of affinitive int:ractions)

'Preferred' sex of-adult partner (based on frequency
of affinitive interactions)

'Preferred' sex of juvenile partner

'Preferred: sex of infgnt partner

'Dotted' line indicateé which infant clags directéd

, more affinitive interactions towards mother.

(Hypothesis that theseipreferences (except for
mothers) were not significant,.were.reiggted:__

- p<.05) See Table IIla A
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Slttlng Together

~Sade stated that "The observer identifies s001al
relations w1th1n the group by the cons1stent close‘spa01ng'
of partlcular monkeys..." (Sade 1965: 3) The best measure
of close spa01ng in splder monkeys who forage and move 1n“
loose flexible assoc1atlons, is made at tlmes when monkeys
are s1tt1ng together 'Slttlng together is a mutual state’
- between monkeys and not an event. Therefore it was‘analyzed
for duration, andvfrequency but not.for direction as were
the affinitive behaviors shown on Table IIT (gi.hAltmann
o78). R -
Table IV gives frequencies.and durations (in minutes)
of"sitting together; between and within age-sex classes.
In addltlon\the row percentages are shown, 1ndlcat1ng the
'relatlve amounts of time spent by each age-sex class with
each other. Sitting together ;ncludes the vehavioral
categories of 'sit in contact' and 'sit‘beSide'
| By looking at the tlme spent by Varlous age sex

classes w1th each other, 1t can be seen that poss1ble

|
preferences ex1st in the ch01ce of partners for thls contact

. The follow1ng null hypothes1s was tested:

The tlme one 1nd1v1dual spends s1tt1ng v th
another monkey of \& given age class is - - %
dependent on the Sex of the . other individual.
- This hypothes1s was tested u81ng Flsher s Exact Probablllty
(Slegel 1956) on the durations of 'sit together’ between

and w1th1n classes. Table IV(a) shows the contlngency

tables w1th the duratlons of this behav1or, and the
a _

a6 e
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Table IV. FrequenCLes and Duratlons in Minutes of Slttlng
Together Between and Wlthln Age -Sex Classes

(Percentages refer to durat;on)
} B o - .Total Total

| . . . - Time Sit Time Sit

~__AM _ AF JM JF IM IF Mo Together Alone

AM - Frequency 163 77 87 26 30 35 - L6  LEL

Duration -~ 78 37. 36 6 13 16 33 219 330,
% of Row. w’:36 17 16 3 6 7 15 . - :

AF Frequency|' 77 66 17 54 "6 14 4 238
. Duration i’-37 .20 16 23 - 10-. 18 124 354 .
% of Row y 30 16 13- 19 ~ 8 14 -

&

JM Frequency| 87 17 2L 7 10 7. 20 169

Duration ' 36 16 6 - 3 9 1% 17 88 80
% of Row Al 18 7 3 10 1 19
' JF  Frequency 26 54 7 15 3 11 18 . \
- Duration -6 23 3 .7 -2 10 5 56 : 82
% of Row 11 41 5 12 .4 18_ .9 _ !
IM Frequency 30 6 10 3 - 1 79 129 o
. .Duration- 13 - 9 2 - -* 30 54 27
% of Row . 2L - 17 L - . - 55 '
IF Frequency 35 14 7 11 1% 4 259 _1331 -
Duration = 16 0 1 10 - 1 94 132 T34
% of Row -~ 12 81 8 - 1771 ‘ S .
Mo. Ffequency b6 4 20 18- 79 259 . 11 437
~ Duration ‘33 .. 18 17 5 30 94 6 . 203 85
% of Row 16. 9 8 2 15 b3

#* Duratlon less than 30 seconds



~ ~ Table IV(a). Probabllltles of Duratlons of 'Slttlng Together'

Between and Wlthln Age Sex Classes

AM 78 37 36 6 13 16 \
AF 37 20 16 23 0 10 ‘

p=.12 n=19 pg .00l n=22%

m o 0

| Not Testable - '

* Hypothesis of no differehée;in'time speﬁt sitting o

- with male and femélé partners, rejected (p< .05,
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[probability ofithese durat;ons.- . ")

The hypothesis of no différence in time spent

"sitting,wifh male and femalé partners was not rejected for

adults, juveniles, or infants (Table IV(a)) This result

1ndlcated that adult males and females showed no s1gn1flcant
Cr, .

preference for 81tt1ng w1th 1nd1v1duals of thelr own .sex.

However both adult males and females spent a greater

S
r (ot

7 ; percentage of thelr time s1tt1ng with adult males, than

@

w1th adult fema@%s Table IV 367 for adult males with males,
30% for- adult females w1th males, and 17% for adult males
w1th‘females,-16%.for adult females with females).

TR

The hypothes1s of no preference for 'sex was rejected

»

2

for s1ttlng together between adults and Juvenlles, adults

N

and 1nfants, ahd Juvenlles and 1nfants. In all these cases,

where preferences were found 1nd1v1duals of the same~sex
L)

spent more tlme 51tylng w1th each other than they spent: w1th
. ’ %N“&— ’ .
members of the oppos1te sex Preferences ‘were espe01ally

marked 1n those 1nstances where adultS(sat with Juvenlles

: Juvenlle males spent 4%7 (36 ‘mint tes) o# their s1tt1ng ’“~

‘ ‘cOntrast to only ll7 (6 mlnutes) spent-w1th adult males .o

A}

together with adult males, and only 16% (16 mlnutes) w1th

adult females {Table Iv). Conversely, Juvenlle females

‘ s1tt1ng with adult females agcounted for~Jl7 (23 mlnutes)

-

of all. the time Juvenlle females sat w1th other monkeys, in
? f

In some ways, these results parallel those found °

in analys1s of afflnltlve 1nteractlons where sexual segre—. M

gatlon was found to structure afflnltlve relatlonshlps'

. -
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‘foetween and within age-sex classes. Sitting together, as’
anlindication of close proximity and tolerance between
individuals (Koyama 1973), revealed strong preferences
between adults and juveniles for same sex indiyiduals}

_ »ﬁnlike affinitive interaction patterns, however,
adults.did not show the strong sexual segregation durlngf
times of sitting together. Adult males still showed }
afflnlty for other adult males, but botg adult females and
mothers spent relatively more of their tlme sitting w1th
adult males than they did w1th other adult females or
"mothers (Table IV, % of Row for AF and Mo). )

| . Other patterns emerged when the total time each
age -Sex class spent sitting with others was compared to the
tlme spent 51tt1ng alone by eath class. Both the total

: )
tlmes spent s1tt1ng alone and the times spent s1tt1ng

o

together are. shown on Table IV (columns 8'and 9). Flgure 3
1s a bar graph whlch shows how much of the total time s7ent

'.31tt1ng by each age-sex class was alone, and how much

(percentage of “total) was with others. As mlght ‘be expected,

1nfants spent more tlme with. others (usually thelr mothers) -

than. they did alone - In accordance w1th resuits dlscussed

later (sectlon on mother 1nfant 1nteractlons) infant males.
spent a smaller percentage of- thelr total 31tt1ng ﬁtlmej -

. w1th another monkey (6773 than did’ 1nfant females (807)

| Also of note 1s the fact that Juvenlle males who -

‘twere generally engaged 1n fewer afflnltlve interactions

than ‘were Juvenlle females, spent relatlvely more of their

1 g
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Figure. 3. P?Ldentages of Sitting Time Each Age-Sex Class
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sitting time in close prdximity with others. Itshas
alfeaay'beén noted that hl%vof‘the time juvenile males
spenf sitting with others;was with adult males.
Juvenile'feMales, on'the other hand; spenf less
time sitting with others than they did sitting alone
(Figure 3); The same is true for adult males and females,
. and sdult females spent relatively more'time sitting alone
’than did.any'other,age—sex class. This result paraliels
the finding note& earlier, that adult females engaged in
relatively mere non-interactive behavior than did other

.age-gex classes. s

P

ér&omlng in macaques .is said to be the best 1nd1—'
cator of relatlonshlps between 1nd1v1duals of dlfferent

ages and sexes (Sade 1965, Mlssaklan 1973) It is also

& .
common 1n many prlmate spe01es for adult females t¢o ini- -
‘tiate and Teceive more groomlng than Ho adult males Thls o

’

'fact has been 1nterpreted as an- 1ndlcatlon that femalat\\

sprlmates are more s001al' in thelr relatlonshlps thag}afe/ Y

"males (Mltchell and T&kunaga 1976) ' *

3
. y @ .
'°Analys1s of afflnltlve 1nteract10ns in thls study

:has shown that thls pattern dld not characterlze the
gfflnltlve 1nteractlons of splder monkeys‘at‘leal;‘ The
difference‘betWeen male and femaiei;ffinitive relat;onShips
was found-iﬁ’tneirvdirecfidn} and ot theedeggee to which :
: males and females-engaged in affinitiye.interaCtionsr

GO I



Thﬁs grooming interactions were analyzed separately to
}aseertain whether grooming relatiqns show female'spider
monkeys to be more 'social' than are males. |
‘ Table V shows frequencies with_which gfooming
occurred within and betmeen age-sex classes. Row percen-
‘tages are giver as indices of how much each age-sex class
distributed its grooming among the classes. ‘Celumn |
pefeentages show what pro?oitiens of the total groominé/
received by each age—sex class was initiated bj’each59ther.
aée—sex‘elass.

As for’affinitive‘interactions, the first question
’in the analysis of groeming'was whethefAchoices for partners

»‘were made on the ba81s of sex of the individuals. Using

Fisher's Exact Probablllty (Slegel l956), the following

’null hypothes1s ‘was . tested

Groomlng interactions between and w1th1n age
classes are not rdependent on the sex of the
1nd1v1duals 1nvolved S

Between adult males and females, groomlng fnterac—
tions 1nalcated that. there wasr no s1gn1flcant preference
for partners of one sex, and the null hypothesfs'was not
reJected (Table V(a ))L It was seen in analysis of s1tt1ng

»zogether thatxadult males sat more w1th other adult males
atid * adult females than d1d adult females w1th()aeh other

N

On Taﬁle v 1t can. be seen that»grobmlng relatlons show the

'same trend.: Adult males recelved more groomlng from both
,adult females and other adult males, than dld adult

females - :
/‘ . R ‘ ' i ‘ - i - -
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Table V. Frequency of drooming Between and Within Age-Sex

Classes @

S

" RECEIVES

‘ . - . Total
AM AF JM JF IM IF Mo Initiated

Frequency 19 13 11 7 5 1 5 61
Zof Row . 31 21 18 11 8 2 8
% of Column 32 26 61 25.. 55 14 15
_ % of Total 9 6 5 3 21 2 30
cs Frequency = 25 8 110 1 - 14 59
t : g“of Row b2 13 2 17 2 - 7
. . o of Lolumn ‘13 '16 6 138 11 - 42 '
7%f‘§@mPl? £ of Total 12 . 4 1 "5 1 _ g 29
sjfg JM Fréquency 'ﬁg5" | - - 2 13
11" ' 9% . % Of ﬁ)w 38 - - 15
' sample % of Column- 8 - - 1
p % of Total 2 - -1, 6
'fVJF Frequency 3 18 - L - - - 8" 33
12% % of Row 9 54 - 12 - - .24
g—% ‘Sam fe. % O_f .Column ‘,'5 . 37 - lL“ - - 24
LG TIPS % of Total 1 9 - 2 - L 4 16 ‘
: X v gq;!;é;r, - . g
— IM Frequency - = - - - - 1 1 %
Z 6% ? of Row -+ - - -~ - - 100 .
 camele % of Column . - - - - =3
.sample % of Total . . - - - - - 1 -
.;;.g_IF‘Frequencj ,‘; i‘= R J:yk‘— 1 2
987 A ofiRow - - - 50 .- - 1 _ &
e'sample % of Column - 2 . .- - - - T3 :
CRIPRE g of Total- - - 1. - - L L 1 1.
— : T ,
Mo Frequency g8 7 2 7 3 &’é 2 35
&% % of Row '23. 20 6 .20 - 9 17 6+ e
sampleé % of Column 13 1% 11 25 33 85 'k .
SRR %of Total k.3 1.3 103 1 17
’<TotAi‘Reééivéd 1 60- 49 18 28 9. 7 39 204
% Total "'29. 24' 9 1k 5 3 16 .

.
\\\.\ : N N
)
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Tabie V(a). Probabllltles for Occurrences of Groomlng
Between and Wlthln Age- Sex Classes (A1l _
4
ppobabllities derived using Fisher's Exact

'Prpbability, Siegel 1956)

| TaM AR M - JF IM  IF
AM 19 13 11 o 5 1
AF 25 8 1 10 1 0
p=.12 n=65 =.007 n=29% p=.86 n=7
(o]
JM 5 2 I 0
J 3 18 0 n

p:ﬂ009‘n528% Ne results n=8

* Hypothe31s of no preference for groomlng partners of
| ‘one sex rejected (p< 05) . - -
,Teble V(b) *Probabllltles for Frequency w1th which Groomlng ;

BN

is Inltlated and Recelved by

of Each Age-Sex Class (A1l qbbabilitiee derived'

. using Fisher's Exact Probab

.

e ' L %E,
AM AF . m JFo 8
. bd
Initiates 161 59 13 33
Receives 60 49 18 28 ’ ¢




:The-hypotﬂesisiof;ne‘preferenee*fer'ngQMing
individuals oh”tﬁe vasis .of their sex was:rejected_fer_
groomlng‘interapfioﬁs between adults and juVeniles (Table 5
(a)) As was found for other afflnltlve 1nteractlons and
s1tt1ng together, in grooming each other, adults and
'juveniles‘shOWed tehdeﬁcies‘to'cheese same—sex'partnersl
Grooming relations of ju%enlle'feTales with adalt females
_‘were found to be espe01ally strong. They accounted for
54% of all groomlng performed by juvenile females, whlle
flonly‘9% of this total was with adult males.  Juvenile:
‘males.groemed adulf’males ih 38% of all fheir grooming
‘lnteraefions, whilezadulf females received enly 15% of all
Juvenlle male groomlng (Table V).

¢

Given that groomf%g g&tween adult males and females

78

did'not'reveal significant dlfferences in ch01ce for partners

;ef the same sex, it was of interest to ascertain whether

the amounts of gro-ming initiated.and received by adult .
males and'females differed. A nullrhypothesisfwas_fermu_
lated as follows: o e T

Males and females do not recelve and 1n1t1ate ’
, dlfferent proportlons of groomlng 1nteractlons. )

Uslng Flsher s Exact Probaﬂlllty (Slegel l956), and the
,contlngency tables in Table V(b), thls hypotheSLS was testedL
3No s1gn1flcant dlfferenCe was. found betweenvthe proportlons“;
of groomlng 1n1t1ated and recelved by adult males and

females, or for Juvenlle Table V(b)). The hyppthes;s,

was not regected in elther ase., A .
o » : _ .
In some specles of Haboons it is the duratiofi and
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hoforeguencies of groomihg'bouts thap differ hetween males
and females.(Mitchell‘and Tokunaga 1976). Analyses of
varlance of the mean lengths of groomlng bouts between and
within age-sex. classes of splder monkeys showed 31gn1flcant
lldlfferences in these lengths for adult female’ groomlhg 1nter—
actions. The’ mean duratlohgifor grooming bouts 1n1t1ated

by adult femalés are shown odgTable VI. Adult females
groomed adult ales in bouts ;¥m0st equal’ i lehgth to

those for other adult females (Table VI), ‘ However, adult

females groomed Juvenlle females and mothErs w1th 1nfahts for

g s1gh1flcantly longer periods than those which they

groomed Juvenlle‘or‘lhfant males (df=5.
The plcture of preferences 1h”gr60m1hg relations

within and betweeh age sex. classes is 1llustrated graphl—\ s
cally in Flgure 4 "This s001ogram shows the dlrectlon of '

"‘. —
groomlng, where s;gnlflcant preferehces for parthers of one

- e [

vsex were found." Groomlng preferences of mot} eg; (w1th

ihfants) were not tested Thus the groomlng r latlohsﬂ

' deplcted in Flgure b represeht the more frequent ch01ce made

-

by ‘mothers in grooming each age class. The sexual'segregal

tion whlch was S0 clearly revealed by a dlagra of affihitive.'

1hteractlohs (Flgure 2)" does not characterlze he grooming
relatlohshlpsushQWh 1n.F1gure L. wOnly in groomihg~betWeeh ;
adults and Juvenlles is there clear preference for members ¢ \"

‘of the same sex.
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Table VI. ANOVA of'Mean‘Deviations for Grooming Bouts in

Which AF Groom other Age-Sex Classes

Age-Sex Class : ;' L 'ifi :
Receiving Grooming
from AF

Mean Length

Erequency of Bout (Secs.)

B

AM 20 | 32

AF . 6

M s SN

JF e IS A

m - A 30

IF ‘ 0 - 0

o ' . , o1

L
F - 4.949
D 0.0018

’

“Subsets 1 . IM JM%AM AF

o 2 AM AF Mo JF ﬁ\c\

G

i Py
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Figure 4. Sociogram showing significantly 'preferred'
partners for grooming 1nteract10ns for adult,
Juvenile and infant classes (based on frequency

of initiated grooming interactions)

a

)

[

»-Fewer than 3 groomlng lnteractlons not recorded.

' > 'Preferred' sex. of adult partner (based on frequency
‘ of . groomlng 1nteractlons)

2

—-—— - 'Preferred' sex of Juve_nlle part'ner ‘for grooming"”

—.—~f~—')V'Preferred' sex of 1nfant partner for grooming

N Hypotheses that these preferences not statisti-
' cally 31gn1flcant reJected (p<(.05) :

_ ~_(Mother S preferences 1ndlcate most frequent grooming
g*l o 1nteract10ns with each age class)
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'_Agonistic Interactions

-

Table VII gives the frequencies’with'which agonis- .
tic interactions ocourred within and between the seven age-
" sex classes, Agonistic refers to ‘chase', 'attack', 'being
retreated from' and dlsplace y according to'the definition
glven in the methods sectlon.

‘an Table VII also provides row. percentages which

R
vl

.1nd1cate how much of the agonlstlc behav1or initiated by

Y
each %ge sex class was~rece1ved by the seven age—sex
classes. Slmllarly column percentages show how much of all
agonistic behav1or recelved by oﬂe class was initiated by

'each of the seven age sex classes.

There are 1nd1catlons in Table VIl}that agodﬁstlc '_\‘
1nteractlons were more frequent between 1nd1v1duals of !
‘certain ages .and sexes.-,Thesetled to the formulatlon of . -
the following null hypOthesis: |

S Agonistic interactions-occur between and
: within age tlasses independent of the
| sexes of 1nd1v1duals partlc{patlng A
Fisher's Exact Probablllty (Siegel 1956) was used to test
T}&hls hypothe31s for agonlstlc 1nteractlons between adults;'
‘between adults and Juvenlles, and between juveniles (Tablevj

.VIl(a)).. Frequen01es of agonlstlc 1nteractlons between

other classes were not tested b%cause of 1nsufflclent data

(Table VII)

i

Agonistic 1nteractlons between adults, and those
between - Juvenlles, prov1ded no evidence that would reJect

the null hypothesis. However, the hypothes1s of 1ndependence
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INITIATES

e " | : -y 8

% * , o T
Table VII. Frequency of Agonistic Encounters Between and e
Within Age-Sex Classes (Chase, Attack, Being

Retreated from, Displace)

/

RECEIVES

) ' : Total
‘ _AM AF JM JF IM IF Mo Initiates
. AM Frequency 19 79 18 9 2 2 6 135
329 % of Row ‘14 58 13 7 2 2 L : .
samole % of Column 68 71 68 50 22 22 4O . ,
amp % of Total 9 36 8 4 1 1 -3 62
AF Frequency =~ 1 16 0 4. 2 2 29 :
2870 % Of ROW 3 55 - lu' 7 7 14 /'/
comols % of Column 4 1L - 22 22 22 27
PX€ % of Total -7 - 2 1.1 2 13
. - JM Frequency’ e 5 2 1 1 1 0 - .10 e
~ ‘9%-‘-? of Row “ - 58 2 00 10 - - 3
HED 2 of Column - s—~__ & =77 5 L 11 -
»S?mpl?, % of Total = - 2 N - T 5 -
| JF Frequency .0 4 1 3 1 2 1 12
124 % of Row - 33 8-25 .8 17 8
qamole % of Column - "B 4 17 11 22 7
P2€ 4 of Total - .2 - 1 - 1 0 6
‘IM Fregwency O 2 2 0 0 0 .0 L
6% ~§ 6f Row - 50 50 - - . - -
% of Column - 2 (7 .- = - -
sample g of Total - L\ 1 - - - - 2
IF Frequéncy = - 0 0 0 O 0 0-0 . O
8% ? of Row - T - - - -
? 5 of Column - - - - - - - - -
'$§WPle % of Total = ~- -~ - - - - -
© Mo Frequency *>8v..5 L 1 3 2 4 27
sq % of Row 30 18:15° 4 11 . 7 15
sample %-of Column 29 4 15 . 5 33 22 27 :
P*€ % of Total 4 2 2 - 71 1 2 . 12
Total Received 28 111 27 18 ¢ 9 15 217
' 8 4 L

% Total 13 52 12

i 7 Total -

A
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Table VII(a). Probabllltles of Frequeneies of Agonlstlc
”Interactlons Between and. Wlthln Age SeX»
nClasses (All‘probabllltles derlved using
Fisher's Exacﬁ Pf%bability;"Siegel'l956) S
) J..‘ . . o . o g
(.) : » ” S . _
o AM AF - IM yF T I
4‘2)» . ‘ | B | \‘ !
. AM .. 19 79 o 18 9 ;
A e e e Y ——— e A e ot e e e e i - ——— ——— - N |
AF" % 1 16 0 L |
p=215 n=115 p=.02 n=31%
JM 0 5 2 1
JF 0 e 1 3 )
No results  p=.37 n=7. i
. === : J
\jTAble.VLI(b). Probabllltles of Frequen01es of Agonlstlc /
o ‘ . Interactlons Initiated and Recelved by ' e
* ) Each Age Class |
o _ _ ) j
Com, AR . m o JE, g P I
* Initiated  ‘135. 29 lo 12 -1
_Received = 28 - 111 277 18 | ///“ |
p< .00l n=303* p=.19 n=67  _ . . . S
. | R B S
g *¥ Hypothesis of no difference in pfop0rtion of .
 ‘agOnlSth 1nteract10ns 1n1t1ated and recelved ”f
* by males and females of each. age class. p
T | -
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‘agonlstlc oomponents.

Fi s

. \ . )
of sex was rejected for agonistic interactions between

'adultoand juVenile‘monkeys (Table VII(a)). Adult males

dlrected 13% of thelr agenlstlc behav1ors at juvenile

males,'%nd d%ly 7% at juvenile females.' Adult females 1

dlrected no agonism at Juvenlle males. but 14%. of theirn
total was toward juvenile females. Thus th% relatlonshlps

between adults andAJuvenlles of the same sex were found to

Ca

be multl d1mens1onal con51st1ng of both afflnltlve and

~

=N

o . . : A4 .
'~ The total number of agonistic interactions initlated

by adult males and_adulf females was compared to thoSE‘

received by each of these classes# to test the null hypo—‘

thesis: o :{7 - | ‘ ke
- Phere 1is nonslgnlflcant dlfference in the

ﬂelatlve amount of agonism 1n1t1ated and
recelved by males and females.

- The results obtalned by testlgg the numbers of agonlstlc

fﬁ] lnteractlons 1n1tﬂated and recelved by males and females

Ak

"are shown on able‘VII(b) Juvenlle males and females did

not show a dlfference in the amount of agonlstlc behav1or
they 1n1t1ated relatlve to that they recelved and there—

- fore the hypothes1s was not’ regected b“’

B However, adult males and females showed 31gnlflcant
dlfferences 1n the number of agonlstlc 1nteraotlons they N
initiated and recelved (Table Yil(b)), and “the pull hypo—.
thes1s was rejected. Upon examlnatlon, the dlfference lles
1n the fact that adult males 1n1t1atejﬁar more agonlstlc
1nteract10ns than they recelve, whlle the reverse 1s true

~
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for adult females; who fhitiate few, but receive many
agonistic behamiors. o - 7 L
Of note is the hlgh frequency of agonlstlc be-
_hav1ors directed by adult males at adult females. Thirty of
these male-female.lnteractlons took_the form‘of.v1gorous
and. 1ntimidating chases b&'the males Qualifative field .
notes showed that these 1nc1dents often ‘involved a small

'group of 1ndependently locomotlng males who performed these

hchases as‘dlsplays. Whlle it appeared that the females

were perhaps in the way of the male party ?0v1ng along an
"_arboreal pathway or in deslred food/o;\;:ttlng trees,’the
females were rarely dlsp\aced entirely by the males. '
Generally one female recef%éd\the brunt of the chasing, . .
whlle‘the.others scattered, sllghtly>out of the,dlrect
paths of’the males. R |

Flgure 5 is -a bar graph showing the amount of

agonlstlc behavior Lnltlated relatlve to that recelved by

‘s :,‘
males and females of each age sex class.,. One may observe <

“the. fact that‘adult males 1n1t1ated slgnlflcantly more - - o
agonlstlc 1nteractlons than they recelved relatlve to d' : f o
adult females who recelved more agonlsm than .they 1n1t1ated.‘
Many of the adult agonlstlc 1nteractlons were w1th
xother adults It was useful to show how much agonlsm was
flnltlated and.recelved by adult males and females, relative

'i_fto afflnltlve 1nteractlons between them. Thls:comparlson. L

'1s shown graphlcally in Flgure 6. Only in the case of

‘adult male adult female 1nt9ractlons Was there: more agonisf_770»fj

S (I

.tlc behav;or recelved than afflnltlve :In all'other
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instances, more affinitive interactiens were initiated than ..

. were, agonistic interactions.
' “H

» P S

Other Behaviors - : )

The agonlstlc 1nteractlons dlscussed up to thls

[
w

point correlate wlth what Cant (1976) termed short dlstance
- agonlstlc behavior' and what Kleln (1974) deflned as alter-

catlons and supplantatlons 'These are encoudters between

;

ihdividuals usually within. 15 m of each other' Both Cant-

§l976) and Klein (1974) p01nted to the frequent occurrence’
¥

of male aggre381on agalnst adult females 1n these encounters,'

_ ‘as found ‘here. They also suggested that these occurred N iy T
' A

w1th1n social groups.

- Such short dlstance agonlstlc behavior can be v"
¢

dlstlngulshed_from"long dlstance agonlsm (Cant 1976) and
confrontatlons (Kleln 1974) The latter 1nvolved whole -
parties of monkeys, performlng dlsplays toward other groups

Such dlsplays may be terrltorlal in nature, and appear to

',space or mark ranges of locallzed populatlons of- splder

monkeys (Kleln l974 Elsenberg l976) Dlsplay'howl used
here,,corresponds to such 'long dlstance agonlsm  Fre-
quen01es w1th whlch 1nd1v1duals were recorded performlng

dlsplay howl behav1ors are recorded in Table VIII Dlsplay

f'f; howl was performed only by adult males -
In the 18 weeks of study, thls dlsplay of ‘agonism
;

»was"seen belng performed on several bccas1onsL by partles of"

varying sizes and with different degrees‘of‘energy-output.
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Table. VIII.

AF

JF

IF

'Mo

No‘

AR Focal .
o Anlmals.'*
Sampled

Ffequean“cf”Othechctiohs~

' Branch~

'bispley—i

Howl

Look
Aroundf

Frequency

% Total

570
.32

8,
5

7

Vocallze*\ Yelp; Shake
“258‘4 ERE
C 22

37

';22.

20

100 .

304

50,

,Frequency_,
% Total

L6

18

76
i

O |

164
27

Frequency

% Total

168

9

88

1

3

14
g

’a572f .

10 . -

Frequency
% Total

o122
10 -

ke
11

33

fFrequencyf
% Total

134

‘Frequencyc-
,% Total

105
. 6"

24
e

Frequency

% Total
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Vocallze here includes general whlnny Vocaglzatlons,

~

Grunt Dlstress bark,QAgonlstlc bark Growl, Whlne



Howeygg,tasinoted.Ln Table VIII the dlsplay &tself was i“fil
"e£§1u5i9é1§4done by adult males Ass0c1atlons of adult

_females andﬂmrxed age sex classes were often 1n the v1c1n1ty

.where thesetdlsplays were occurrlng i;f{ij; ’< H:‘ )

hAsgdescrlbed 1n the ethogram, thls dlsplay 1nvolved

‘a serles of;con31stent motor patterns rleaplng Vlgorously |

. a .

from branch“to branch branch shaklng, mountlng other males,
RS -’f 9

and shrlll howls.v The males frequently performed these
actlons in a partlcularly tall bare tree affordlng them a .

<

.\good view of the surroundlng canopy as. they looked lntenfly

.fzoff into the dlstance ‘l ?:;v_;xffglif;ffut'

Whlle the dlsplay howl as a form of long dlstance

ago. ism was llmlted in 1ts occurrence to adult males,'other

ES AN

agonlstlc behav1ors 1nvolv1ng threats were not Branch—
shaklng was a behavior most often noted as a response of
1the monkeys ‘to human observers, and 1t seemed to be performed
as a threat to drlve away the 1ntruders ' Frequen01es ofgs
“branch shaklng are shdwn on Table VIII Adult females
' accounted for 44%-of all branch- shaklng threats, adult
“/males 227, and Juvenlle females 18%. When compared to thd |
percentages of 1nd1v1duals sampled in each’ age sex class,
f it can be seen that adult and Juvenlle females accounted
f;for relatlvely more of thls behav1or than mlght have been
‘expected B o _"'
L Yelplng is a form of'vocal display Wthh in 1cated
a hlgh level of arousal 1n the monkeys, w1th no obwii’s |

"show éf dlrected agonlsm _Yelplng 1nvolvesfrap1d r:pstltive

SRR o /
L e

2
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/ barkllke vocallkatlons usually emltted 31multaneously by 2
L several mdnkeys s1tt1ng together 1n a mlxed party ‘ Kleinv
} (1974) descrlbed a s1m11ar phenomenon in females, 'ook- bark—'
1ng ’ Whlch occurred often 1n the presence of adult males
Adult females were respons1ble for 507 of all yelping
observe} adult males only 22% (Table VIII) .

In addltlon, females were found to be more vocal

S .
t . | »’)‘ o

Ln general than were adult males ‘Figures 1n Table VIITL'
(column l) show that adult females accounted for u67 of all
vocallzatlons recorded adult males accounted for only 22%.
These percentages are proportlonately hlgher than expected
glven the ratlos of. adult females sampled in these age-sex °
classes, shown in Table VIII As mentloned prev1ously,n\. -
'vocallzatlons lnclude vocallze" 'grunt’', 'dlstress barkf;
agonlstlc bark!, growl" and whlne’ - Yelp lnvolved an

attltude w1th rlgld postures and was mOre rltuallzed than

<

these vocallzatlons' _",“ v: S | {
Contact calls were tabled separately (Table IX),
since dlrectlon 11 an 1mportant dlmens1on in the analys1s of
\\;//these calls Whlle adult females emitted more vocallzatlons'
o than dld adult males, COntact calls Wthh lnvolve a oall .
kf“ and an answerlng response,_do not show thls dlfferentlatlon

- based on squ Adult males gave 85 calls, 45% of these w1th

other adult males, whlle adult’ females gave 2 contact calls,~k3

‘and 29% ‘of . these ‘were w1th other adult females
1 It may be that dlstuxﬁlon in the behav1oral

proflles of males and females corresponds to a separatlon-

v

e
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Table IX.

al

.

© . Age-SeX Classes

4

'Frequéngyfof Contagt Calls Between and Within

93

T AM_'AF JM_JF IM IF Mo Unknown Total.
. AM Frequency - 38 10 3 0“0 0 5 29 85
.+ % of Row ks 12 3 -, = - 6 34
.. .% of Column 43 10 16 " - - - 16 . 33 .
ot % of,Total 10 3 1 - - - 1 8. 23
'7AF>Fréqﬁency 5 2k 6 14 -0 .0 2 31 82
o % of Row 6 29 .7 17 - - 2 .38 -
% of Column 6 24 32 48 - - 67 36
. % of Total 1 7. 2 ‘4 - - 1 9 23
' JM Frequency 1 7 0 1 0 0  1 8 18
% of Row 6 39 - 6 - - 6 Ly
Fofcolumn 1. 7 .- 3 - - 3,9/
% of Total - 2 - - - - - 2, 5
/;PﬁFfF?équeﬁcy ‘~0 6 0 o o 4 5 15‘
- % of Row = .- 4d - - .- - 27 3 -
: . % of Column - 6 - - - - 13 - .
% of Total - 2 - - - - 1 1 L
IN Frequency o.0 ©0 0 0 0 o0 0 T o
% of Row =~ -~ - = - 24 - =
% of Column - - - - - - - - -
% of Total -+ -~ - S - - - - -
“IF Frequency ©..0 7 0 0 0 0 0 0 0: 0"
% of Row - - - - = = - e - -
% of Column . - - - = - . - - -
| % of Total - - A - - - - - -
) Mo Frequency =~ 1 3 1 7 2 6-1 14 35
. % of Row 3 8 3.2 617 3+ ho
o % of Column 1 3 5 24 67 .00 ~ 3 ¢ 16 :
‘ . % of ‘TQ‘ta-l: - 1 - 2 1 2 .- L 10
Unknown Frequency | '45 L9 *9 7  ,1 0 19 0 128
_ o % of Row 34 38 7 5 =1 - 1s5. -
9. . % of Column . 49 Lho 47 .24 33 - 59 -y
fo et of Total 12 130 2 .2 - - 5 = . 35
Total 88 99 1929 - 3 6 32 . 87% 363
.24 275 8 1.2 9 23. ]
. » —

4.
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1n the nature and functlon of the sobdal tasks represented
by yelp 'dlsplay howl' "branch shake ; and vocallze

Gartlan (1968) atta%hed dlscrete categorles to s1mllar
S

/-\ )

behav1ors in vervet monkeys, bas1ng hls categorles on

functlons of the behav1ors. ‘In addltlon to the terrltorlal
‘ -

display of adult malesu he p01nted out that: adult males

‘also malntaln social’ v1gllance acthltles in the form of .

'looklng out' . Male spider. monkeys at leal dld more of

>

thls than dld females Whlle adult males accounted fqr 327

. i
of the 1nd1v1duals sampled adult males accounted for 507 of

. ’all 'looklng out' recorded (column 5, Table VIII)

Al .

Pectoral Snlff andd%mbrace
- ? Another behav1or for cons1deratlon 1s’that whlch
'Kleln and Klein (1971) descrlbed as the pectoral»snlff and
embrace ' ThlS stereotyped actlon, Wthh is apparently
-unlque to splder monkeys, corresponds to’: 51mllar sequence
of 1nteract10ns,‘ genital dlsplay and genltal snlff'
descrlbed by Elsenberg (1976) Kleln (1972) suggested
chat thls behav1or occurred most’ often as a greetlng gesture
between two 1nd1v1duals who had ‘been separated from each
other,,but who were famlllar W1th Lach other Elsenberg
(1976) " felt that the actlon was -a form of domlnance deflnl—
'b;tlon between ac -and - Juvenlle males
’ \ Adult. males performed most of” these embraces,a

accountlng for 76% of the cases recorded (Table X).

Kleln s (1972) v1ew of ‘thls behav1or is substantlated .

gk
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| %'&f Total . 76  ‘QV -6i 0 o 0 4

% of Total © 0% .2 2 4 0 0

% of Total

e1Y
A9

e L R - - : \
" g &
< . £ .
: . Los 3 L .
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JTablé;X.. Frequé%élef.Pecforal Sniff and Embrace Between

aM AR M JF | IM If‘ngo‘ Total

M, 3%, 0 370 0o o "2 k2
: iy

4

=

AF S0 1.1 2 0o o

M 3  -_1,, '2,1f o 0  '»0 o 6

% of Total - .- 6 2 4 0 0 0 0 12

JE.

-

LM 0 .0 0 0. 0 0 6 -0 0

% of Total 0 0 o0 o0 -0 -0 0

iF . 0 0 0 0 0 0 0 0

#of Total .- 0 O O 0 0 0 0 0

% of Total 4° 0 o0 o 0 0o 2 6

o

Mo 2 o 0o 0.0 0o 1 - 3°

éhd'Withih AgeeSex Classes S ‘.ﬂ'.
R - , : ,
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;wsomewhat by observatlons at Txkal Qualltatlve descrlpt;ons

of these 1n01dents generally Fhow that 1t occurred when a

~,.

new monkey entered an area, or when one monkey was pt@cedlng _’;

~

dlrectly towards or in front of anofher, en route to a

feedlng or restlng spot Because domlnance was not clearly .
rdocumented 1n “this’ study, 1t is unclear whether pectoral Vo
sniff and embrace behav1or was 1ndeed a form of domlnance

v,deflnltlon as suggesxed by Elsenberg (19?6)

Play - o _ | s |
‘Play 1nteractlons among splder monkeys at leal ,

orov1ded the monkeys (and the observers) w1th many hours’of

Av:dlver31on. The frequenc1es and duratlon of all play bouts

““T( play grapple' play chase ) are presented in’ Table XI

'The flnal column of Table XI shows the relatlve amounts of
observatlon tlme for each age sex class.v These nay . beﬁ
compared to the flgures in the adgacent column whlch'glves o
_percentages of all observed play for respectlve age sex . f{ﬂ’

-classes,-to show that play involved Juveniles and. 1nfants

e Bo a greater extent than 1t dld adult males and femalesr.~d*ﬁfﬂh

For 1nstance, adult males accounted for only 6% of all play '

qﬂ;eflnteractlon, but” 327 of total sampllng tlme. :Infant maleSa -

'vaccounted for 22% of all play, and only 6%,Of%the7sampiing3-yf/<ﬁlj

‘-anleithinfage Sex 'laSSVSﬂthan freQuency”since,aCtUal playx'”.
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Table XI. lFrequéncy and Duratlon of, Play Interactlons (Play,‘

o Play Chase, Grapple) Between and Wlthln Age Sex

. s\\ Classes o : '.f‘v 3 o Hl i
SN : T otal Fre- =~ .

N 5 S e e
s R C T quency and % \
e Do . Dﬂ§ation]"% ‘Sample -

e of Play Play Time .

_FréQuénCy 19 .145 “33'f,15. 12,~1 5 0 “§8_" | |
" Duratioh 999 341 1059.. 517 322. 155 0 3393 .6 g2
"(Seconds) P T R

% of Row © 30 100 31 .15 9 . 5 o

.,‘aFrequency 1@-'532 25GJ'52;~115"‘ 6 . 1')';3l46‘;. K

_ Duration 341 77u,{561 1433 487 213 ° 3 3815 7 28, -
(Seconds) o e T K . . .

CAofRow 9 .20 150 37 13 6 0

‘.

".eFréquency jjj ;géJ;fZiniééi_ 5l"‘37 ,lé"7"ué?5l

”““'(Seconds)

F_Lg(Seconds)

Duration 1059:“5é1  683 3742 2658.1888 465 11056 20 g

'1l»7_of3Row ‘Tld' 56 3k e 17 m

reqwensy 15 32 96 8 70 s 3 o
Duratlon 5l7 1453'3742,3OQ6 5429l2g5o‘lQ4w.[i633é ‘ 29 o1z

Fotrew 39 19 m 12 1.t

;JFréduency 'iélﬁvi5r' s 700 13 50-17 | 228 - _L»
‘Duration 322 487 2658 5420 386 2496.647  12bi6 22 o g
' (Seconds) . R e e

'% of Row .‘.3la“iu;_s2l"(w441” 3 20 5

- .“Frequency 556 37,454 0 50 19 6 a7

Durdtion 155 213 1889 20502496 689136 . 7627 . 14 g
- (Seéconds) - R _ Lo T e

zif%.qf{Row*li.Z :sfjlvszs_a 2?i” jj_e"gn fz‘e?"
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~ Table XI.. Frequency and Duration of Play Interactions (Play,
y " < Play Chase, Grapple) Between and Within Age-Sex

| Classes (continued)

. . ».
- ® ‘ o ' o Total Fre-
, - ‘ , " quency and %
: : ! : ' Duration %ﬁ_«Sample
| » of Play  Play Time

k3

Mo Erequencyk B - i 12 3 17 6 0 39
‘" Duration = O " 3 465 104 647 136 O '1355 2 3
- (Seconds) | e 7T :

% of Row® 0 -0 34 & 48 10 10 Co- - ~
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bouts,. with the frequent intervals of resting}\sparring,
chasing and grappling; are difficult to count. Interrup-.
tlons.in play make frequent counts unreliable measures of
how much‘play is actually occurrlng

Table XI glves frequenc1es and duratlon for all
play between and w1th1n age—sex classes‘ As welly the rela-
" tive percentages of tlme spent’ by each age- sex class in play
w1th each of the _seven classes are given. PAtterns in play :_'
interactions between‘and within these classeg are analyzed
_by oomparlng these duratlons. |

" The greatest amount of play was observed between

juvenile females and 1nfant males, who were recorded in play
activities with each otherhfo; 5UZQ‘seconds (90 minutes)t,
This total represented'Bj% of all the time spent by.juvenile
females in play, and 4&% of that spenﬂ\by 1nfant males 1n
play 1nteractlons Juvenlle males playedlw;th Juvenlle
females for less time (3742 secondspléztminutes),Vbut this
total aecounted for,3h%7of all timerspent by juvenile males -
"in play. R ) | ' v

Play between pairs of Juvenlle females appeared to
'be more common than was play between pairs of Juvenlle males.
Juvenile females spent 3066 seconds (Sl-minutes) or 19% of rb
theilr tlme in play w1threach other : In contrast pairs.of
: JuvenLle males spent only 683 seconds (11 mlnutes) or 6%
| of.the . time in play with each. other'

Neither 1nfant males nor 1nfant females spent much

time playlng w1th same-sex 1nfants,, However, infant males



were focal in the play 1nteract10ns of Juvenlle males,
juvenile females. and 1nfant females ‘ Play w1th 1nfant
malas accounted for the hlghest percentages of the play
performed by each of these classes (34%. of Juvéhlle male
play, 33% of” Juvenlle female play,?and 33% of infant female
‘play was with 1nfant males Table XI) .

~ﬁ» Flgure 7 is a soc1ogram Wthh graphlcally 1llus—'
trates the dlrectlons of play between and within age classes.v
The predomlnance of 1nfant mal s in the network of play rela~
tions 1is shown 1n thls dlagram,. 'Preferences for play

partners 1ndlcated 1n Flgure 7\are drawn between age classes

to the sex class for which thg most tlme in play was recorded

i .

Motherflnfant Interactions -

As mentioned in the'Methods section .unequal
numbers of 1nfant males and 1nfant females were sampled
through focal animal sampllng, due largely to the diffi-
cultlesfof positively sexing 1nfant males.’ Thus lOS-lnfant
males.and 26:mothers with infant males were sampled a total
_of 131 mother-infant male dyads. This total is somewhat -
fewer than the 197 mother—infant female dyads sampled:

134 1nfant females and 63 mothers w1th 1nfant females

Thus 1nteract10ns between mothers w1th female 1nfants should

‘, account for 60% of those between motherS‘and'lnfants, while

4L0% of these should be between mother%(énd infant'males,
if there isvno‘difference in the frequency with which

mothers interact with male and female infants.
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 Figure»7. Sociogram showing 'preferred' sex cla$s'f0r play
| interactiphs bétween'and;within-adulté, juvsnilés

and. infants (Based onvloﬁgest duration of play -

PR

with each age-sex class. %) L
’ % L e

N

'Preferred' sex class for play interactions
S » with adults ~ , .
_____:_’ 'Preferred’' sex class for play interactions

L with juveniles . - L ' b
__m_m;;’. " 'Preferred' sex class for play -interactions . . ///
‘ o with infants : o : .

Fewer than 5 seconds of play (Mother-adult) not noted



By lookingiat Table XI1I, it-can be seen/that for
all forms of mother 1nfant 1nteractlons except groomlng,
those between infant females and mothers accounted for
more than 60% of ‘the total and interactions’ between infant
males and mothers accounted for’less.than the expected 46%

- of the total Carry and Brldge\For are both behav1ors whlch
lrequlre a certaln degree of 1n1t1atlon by the mother
-blnfant females recelved proportlonately more of these than

1d1d 1nfant males, cons1der1ng both duratlons and frequenc1es

_ of these behav1ors, The samc pattern of mothers interacting

™

less with 1nfant males thza . fema_es 1s .seen for mothers v
-

eatlng in. contact (w1th infanls on: thelr backs) and 51tt1ng

a

u1+h infants.:

'
-

Mothers‘groomed male “infants relatively-morenoftenn .

,,than might have been expected, glven the patterns-noted»‘
'above'}<56%'of.the total'grOOming boutsfbetweenmmothers-and
infants'was with infant males).l However,$it can berseen
that groomlng did not occur w1th great frequency between

mothers and 1nfants, since- only 16 1n01dents were req\rded

(TableXII) , | R . 7/0.» \

Note should also be made of patterns of afflnltlve

7’

1nteractlons between ‘infants and other. age- sex. classes,

-

noted in Table gll Ihteractlons between adult and 1nfants

hshowed that relatlonshlps between these age classes did not
reflect stronger afflnltlve bonds between 1nd1v1duals of
the same sex.. Both infant malesqand females.lnteracted

'morenwith adult males than.with adult females (Jther than

SN
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Table XII. Mother—Infant Interactions
. ¢ N L | » |
- Expectéd 40% Expected 60% R
o Infant Male - Infant Female . ~ Total
Frequency (% tqfél)‘foéqdéncy'(%vfotal)}
ACTION - Duration (% total). ’Duration (% total)
Mother 97 times (31%) 2$8 times (69%) 315 times

. Carries

64 mins. (33%) _ :lBO mihs. (67%)

, 194 mins.

9 times (15%) .  5I times (85%)

Mother eats 60 times

with infant ‘

on her back 5 mins. (15%) 29 mins. (85%) 34 mins.
~ Mother 3 times (30%) 7 times (70%) 10 times
Bridges L ’ - '

et

3 Mother sits

79 times (23%) . 259 times (77%)

338 times

Groomed by 1

© With 30 mins. (25%) ; ~.9lAminS; (75%) : lzilmins.
1 — f - — :f. e l\ ' —
Mother 9 times (56%) o 7 times (L4%) " 16 times
Groéms" | ' , R '
‘Mgther is t;ﬁef(33%);'_ 2 timesv(67%) 3 times.
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v
mothers). Affinitive intefactions between‘ihfants_and
juveniie did Show‘stronger affinitive reigtionships between -
same-sex partners. / : _o
- ) \

Sexdgl Behavior ‘ : . \

o

t

ﬁ'Duripé-the‘b.months of field observ‘tions tﬁe
_ireeearohers Witnessed 3 full copulation sequzpces, whiéh‘
’conformed in nature, doration'and context‘togfhose descfibed
by Kleln (1971). | These 3 incidents were recorded at- Varylng -
»tlmes of - the day, and under dlfferent ercumstapces. The . ks
f;rst was eeen on March 28th at 621 h., and. it was 14 minufes
from‘the initial approach énd ihsertion until the animals
vbroke contact with each other and mo?ed off in close associ=
étion. They'were followed\by us for about L0 mihutes, at
:-whlch p01nt the female JOlned another group of for;élng
"_females and'the male moved off out of si t | |

‘ ;The seconddcopu;atlon'occurred on April_l8th at
1620 h.iin a'oery different contex% orie of Vigorous af%ernoon
foraging and intefaction. The male had Just prev1ously beeqa
-observed displacing the female in a series of rathe: subtleb
-;nteractlons. The sequence of 1nteractlons was . recorded in
'fhe fieldoQotes.ln the follow1ng way:

1639 h. ;‘d secoﬁdsﬁ Adult male'foreging_inetree,.liadult

o | female,ehd adultvmale-alSO'foraéing’inl
same t
. , | N » 4 _ _
: Ao-seconds§ Adult male looomotes,dat which point
; : ~ he appears to héve beoome,awgre of

-

nearby. adult female.~ Second adult
I . :



L9 seco d=:

&
-

sh seconds:

113 seconds:

117 seconds:

281 seconds:

436 seconds:

"¢93.seconds:

507_seoonds

\ - 105
.
mcle has moved out of tree

g
Adult female retreats from the adult

male left in tree, and sits nearby

Adult male and adult\:>male are now

-sitting in tree, separated by about

- 2 meters. _ : _ \

Adult male is.abproached by adult’female
who sits beside him. L
He touches her clitperis and sniffs his -
finger repeatedly -

Copulatlon beglns as male moves hlS

ventrum against female's dorsum wraps

his‘legs around her, pulls. her in to

his ventrum by holdlng her around the

" stomach tlghtly with both hlS forearms

Tail'is also wrapped around her stomach.

At the time of insertion the male is’

‘holding the female's Clitoris‘With his.

left hand. "She looks back at him, he

1.

manlpulates her by pulllng harder w1th

Al

his -arms. S e .

Adult male breaks contact with adult S

female and moves away one meter to sit

'alone - Both'sit.

Adult female whlnnles, adultlmale moves

:toward her at this tlme

ERN

‘Adult male brlefly chases adult female,

she retreats.«
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517 Seconds Adult female.81ts and adult male moves
| along behlnd o I
525 seconds: Adult male briefly chases&adolt female,
| - who retreats whlnlng
589 seconds Adult female SltS and adult male
A}'approaches from behind, until he moves

close enough to her (2 meters), that
she once agaln beglns whining and

L retreats |
Thla.sequence was repeafed untll 746

N seconds, (12.4 mlnutes) when they moved
o out of sight. ‘

At thls tlme the adult female was stlll showing apparent
apprehens1on whenever the male was w1th1n 2 meters of her.
There was a general movement of monkeys out of thls area
durlng thig' time. o | , - - .

/\«\ The thlrd copulatlon was observed about 1 week
later pn Aprll 29th at 0830 h , in a context of relaxed

: mornlng restlng Nelther monkey appeared to be paylng much -
attentlon to the other prlor to the observed copulation;

l

'although,the researchers were not watching the precedlng
events closely, for pre01sely this reason. From beglnnlng ’
'to end the actual copulatlon lasted 668 seconds. During

thls tlme the adult male occa81ona&ly w1thdrew from the

'female between thrusts, a pattern not. seen in the other two.

copulatlons. He embraced the female in a s1mlla£ manner to

 that descrlbed prev1ously, ‘and the female looked back at

v . o
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“him with an open mouth. At the point of apparent ejacula-
tion (547 seconds) “the male pulled the female towards hlm

very closely using both his arms and legs wrapped around her

n

'ventrum, and he did not release hlS hold ‘until about 668 !
. Seconds. At thls tlme she sat bes1de him (1-2 meters away),
and rubbed her clltorls v1gorously w1th her hand, then on: . o

-the branch. _ ‘
. n - 0 . )
Another p0881ble sequence of sexual behav1or was

observed in whlch a male and female groomed each other,r

v

presented thelr genltalla to each other, and sat together

?

- from 1043 h., when observatlons began, until 1722 h., when_"
they were lost ln a larger progression of monkeys mov1ng off.
'In addltlon a 81mllar sequence was seen between two Juvenlle
males, on January 30th at léOO h Trey We"e flrst s1ghted
1n a presumed copulatory pos1tlon, one holding the-ether
from behlnd and perfbrmlng poSs1ble thrustlng motions. - In
between foraélng boutsu\place snlfflng, and follow1ng each
-other, this embrace was Aepeated 2 more times until 1646 .

N [

at whﬁch tlme the researchers lost contact with them as they

»

moved off int close assoclatlon w1th each other.

e

Summary offResults

A

Action Patterns

-df all'recorded actions, <

non- 1nteract1ve behav1ors and 5843 (3l

Y

between two 1nd1v1duals Adult females accounted for a o 7

-hlgher percentage of non- 1nteract1ve behav1ors than dld

...‘
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. adult malesf »Infants-accountedvfor:relatiyely‘few such
behaviors: " | v‘ |
‘Ihteractions etween pairs of adult males were
relatlvely frequent, as were 1nteractlons between mothers
~and infants, when compared to those’ between and w1th1n other
age-sex classes Interactlons of adult females were rela-
tlvely more evenly dlstrlouted (than were those of adult
males) among other age-sex classes . However,: Juvenlle and
Cadult females 1nteracted proportlonately more with each

‘ other than w1th other olasses ’ <

Afflnltlve Interactiohs

)

Afflnltlve 1nteractlons were more frequent between
‘pairs of same- sex partners for both adult and Juvenlles
Very strong relatlonshlps were found between adult males.
/

Between Juvenlles and adults there also appeared to be a

set of mutually afflnltlve relatlonshlps w1th members of

_the same sex. The strongest affinitive relatlonshlps were \
between addﬁ% and Juvenlle females" Preferences for same-gex
partners were found in afflnltlve 1nteract10ns between in-
fants and Juvenlles |

Slttlng Together

1 4

Adult males and females spent s1mllar proportlons |
of their tlme sitting w1th adults of the same sex. However,
both adult males and females spent more tlme Slttlngthth ‘
' adult males than\w1th adult females. ‘ In addltlon mothers : -
spent more time s1tt1ng w1th adult males than they did

with adult females
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Juvenile and adult monkeys generally'sat ln
; sexually segregated groups or unlts adult males spent
s1gn1flcantly more time sitting with juvenile males than
with Juvenlle females, who preferred to s1t ‘with adult
females. - } ‘ A
When the percentages of tlme which each’ age sex
class spent s1tt1ng with others was compared to that spent
s1tt1ng alone, it was found that adult females spent propor— _—
:_tlonately more time s1tt1ng alone than did any other age sex
class.. : t R ‘ | o | : ':;ﬂ e
| Grooming R o _— S ;d
Adult spider monkeys showed Ao significant:dlfel
ferences “in thelr ch01ces of groomlng partners, in terms of
adult male or adult female In. addltlon there was not a
s1gn1f1cant dlfference in the proportion of groomlng bouts rf
.that adult males and females 1n1t1ated and recelved However,‘ﬁ'
the trend for adult males and females to 1nteract relatlvely
_?more with adult males (seen in analy31s of s1tt1ng together),
was also a feature of the groomlng patterns of adults
) Adult males received proportlonally more groomlng from adult
‘_males and females than did adult females.» p ,
| Adult females groomed adult males and other adult
_females in bouts s1mllar ‘in duratlon. wHowever,.mothers and;
juvenlle females ‘were groomed b& adult females for s1gn1f1¥
vcantly longer bouts than were Juvenlle or 1nfant males
Preferences for same -~ sex partners were found in

groomlng relatlons between adult and Juvenlles



AgoniStic Interactionsv

Agonlstlc 1nteractlons which 1nvolved dlrect

'altercatlons or supplantatlons w1th1n s001al groups were

13

’analyzed separately from longer dlstance agonlstld behav1ors,

. or confrontat}ons between groups (cf Kleln 1974 Cant |
'll976) - It was found that, proportlonately, adult mal:s and
‘females dld not dlrect more agonism at partners of one sex

than the other. However, adult males 1n1t1ated relatlvely
more and recelved less agonlsm than dld adult females Both“
adult males and females dlrected more agonlstlo bghav1or at -

,adult females than at adult males. These encount

~.!

rs. between
adult males and females were frequently lntlmidatlng dlsplay
chases by more: than one adult male//
‘ Between adults and Juvenlles, agonlstlc 1nteract10ns
were dlrected s1gn1f1cantly more by adults, to Juvenlles
of the -same. ‘sex. Adult males 1nltlated more agonlsm w1th
_Juvenlles than did- adult females.. Adult females directed!
agonlsm only toward<3uvehlleffemales It was found that the
relatlonshlps between adults and Juvenlles of the same sex -
'were stronger but multl dlmens1onal 1ncorporat1ng both
"agonlstlc components and afflnltlve qualltles,'seen 1n‘;

’thelr afflnltlve 1nteractlons, 51tt1ng together, ajd

groomlng 1nteractlons

!

| A comparlson of the percentages of agonlstlc and
afflnltlve 1nteractlons in adult ‘male= female relatlonshlps,
fishowed that adult: females received proportlonately more
.‘agOHlSth than afflnltlve behav1ors from adult: males

|
!

n
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Other'Behaviors

Intergroup agonlsm 1n the form of terrltorlal

'or spac1ng dlsplays, was performed by partles of adult

- .

males., Adult males also dld more 'looklng around' than dld

’ adult females. Threat llke behav1ors dlrected at’ observers o
jflwere recorded more frequently for adult females than for

,f;adult males. A vocal dlsplay, yelplng whlch appeared f

"“to s1gn1fy perlods of hlgh tens1on in the monkeys, was

performed more . frequently by adult females than-by adult

lmales In general “adult females were found to be more vocal

than were adult males, desplte the hlgh frequency of contact o

»

_fcalls between the latter.f Adult males tended to exchange i

' ‘contact calls between themselves more than w1th others,;'

1ndlcat1ng a- more cohes1ve set of relatlonshlps among adult

}'males. This suggestlon is supported by the flndlng that

adult males engaged in a spe01allzed and rltuallzed greetlng

"behav1or called here the peétoral snlff and embrace'ﬁn

' Pla ‘

«
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Juvenlle females 1n play w1th 1nfant males accounted -

for the greatest total duratlon of play between and w1thln ‘_ ‘

<

age sex classes. InfanT males were focal in the network of e

play relatlons among Juvenlle males, Juvenlle females, and

‘ 1nfant females. There was relatlvely llttle peer play

‘between palrs of 1nfant males and females,.lndlcatlng that

the sexual segregatlon between males and females at the

Juvenlle stage is not necessarlly a result of peer play.

T

Mother Infant Interactlons’ ‘_‘7; ;a-

Mothers spent more tlme engaged in care- taklng



112 -

i
i

activities and affinitive activities (carry, eat in contact
. with, bridgg for, sit with) wifh %nfant females, than with
infant males. Ohly~in groOmihg rélations wérevinfant males
éeen to recelve proportidrﬁ*ely more;attéhtion than did
infantifemales.';
| Intaffinitivé interactions with adults, infant
fem;les did not‘reCeive sfgnificahtly different treatmenf/
than did i~fe = males. However, reiationshipé between
| Aﬁuvénile and infahts showed strqngerpaffinity bet@éeh

same-gex individuals. S -



CHAPTER FIVE - o
 DISCUSSION B
The aim of this discussion is threefold. First,
/ﬁt focuses on the social relationshiPS‘between and within

male and female age classes in terms of the kind and amount

of social inferactig§§observed among_individuals of these
classes; Behavioral profiles of adult males and females are
’disoussed with reference toAthese'sociai relationships and
certailn actions of male and female.spider monkeys at Tikal.
Both the fesuits detailed'in the preoeding'section.and ’ | S
pegtinent anecdotal.dafaﬁcollected by the‘researoners are

used in this disoussion. The findings of this study are
placed in a comparatlve context Thelr implicetions for sdome
w1despread generallzatlons about primate social behav1or

are dlscussed

A

A second area for dlsouss1on ‘is the developnent

of the observed dlffererces in adult male and female %ehav- '
1oral patterns, as these dlfferences are revealed by the
actions and interactions of Juvenlle and 1nfant monkeys

Oof 1nterest are the 1nteractlons of adults and young male
and female monkeys, as well as the general nature of actions
and 1nterac+1ons of Juvenlle and 1nfant monkeys w1th each
other, Spe01al attent;on_ls paid to.thevrelatlonshlps
between adults and infants whioh‘appear'to,set preCedents
1_for potential differendes in male and female'oehavior |

(those differences noted between adult. and juvenile“spider
, « ' EE
monkeys) . :
: b
}g 113



Finallv this discussion~is addressed to'thé nafure
of the observed intra-group relationshlps and how~they |
structure the soolal syé;;mﬂof the population of Ateles

'geoffroyl at leal Alssues pertalnlng to = <h the klnds

| and degree of separation between male and female behav1oral
profiles are discussed. The emphasis is orf how soc1al tdsks
are performed by male'and female‘spider monkeys, and how -
this dlstrlbutlon of tasks has shaped the observed organi-

. zatlon of age -sex class relatlonshlps and associations. g

“~

Behavioral Profiles

¥

‘Results showed that although there was con51der—
able separatlon in the behav1ors of adult male and ferale
‘ splder -onkeys, the degree and naEure of thls separation
varled accordlng to specific relatlonshlps and ‘actions in
questlon. ThlS dlscuss1on of behav1oral profiles for adult
males and females draws from the prev1ous results, derlved
from analyses of these sp801f1c behav1ors, to show how and
how much the sex of the adult governed its part1c1pat- n
various activitieS‘(both interactlons,and non- 1nteract1ve-

behaviors).

Adult Wales

© The most notable ‘feature of adult male s001al
behav1or was the cohe51veness of SOClal relatlonshlps
between adult males. The strength of these bonds was -
jrevealed hy the hlgh proport ons of afflnltLve 1nteractions‘

and sitting together recorded between aduly males (Table

114
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11T, Table IV); In addltlon, relatlonshlps between adul%
males proved to be primarily afflnltlve, w1th relatlvely
llplle occurrence of adult malge agonlstlc behav1or '
observed w1th1n the class (Flgure 6).

The afflnlty characterizing adult male relatlon-
shlps w1th each other corresponds with a ;ﬁbgectlve impres-
51on obtalned by the researchers durlng the course pf the 7

study, that adult males almost always travelled and, foraged
in unisex units. Males frequently moved into assoc1atlon
with ~roups of mlxed age sex classes durlng times of play,
" reet, and for sleeplng Even at these times adult males
tended to dlrect thelr attentlon, in the- form of affinitive
1nteractions, at other adult males, ‘atner fhan towarad
other age sex classes ~When. adult males aSSoc1ated w1th
these mixed groups in. contexts of . rest other age—sex
classes (mothers, adult females) tended to focus thelr
affinitive interactlons (groomlng, s1tt1ng w1th) on them
Indicatlons of this pattern were present in .the data on
s1tt1ng together a oehav1or observed durlng times of
_resu that requlres a certain degmee of tolerance oetween
the part1c1pants (Koyama 1973) dult males spent the
hlghest percentage of thelr 51tt1ng tlme 51tt1ng with ‘”)1
‘adult males, as dld adult females, mothers, Juvenlle males
and lnfant males (Table Iv). |
When splder monkeys are foraglng, it is very.

dlfflcult to assess the nature of the relatlonshlps between

individuals, or to tell which monkeys are in assoclatlon

-
»
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with each other. ~Prbximity of ohe monkey‘to'anorher isv
nof necessarily a valld Qriterion ferdassessing these _
1relationships, since"diStribution ef;the foragin; monkeys(\
. is lar%ely dependeht_on fhe dispersion efvthe food source
being utilized’(Klein'l972). Data from this study'showed
strong tendencies for adult males to sit toéether1ﬂlnd1caF —
“tive that there are distinct 'clumping'jiendencies among

adult male spider monkeys. This indieated'that stromg
inetworks of relafionships bind adult males together. Data"
from this study also showed that in a restlng context |
where adult males are clearly 1n assoclation w1th mlxed

éroups, relatlonshlps between adult males and other ageﬁsex
vclaSses show mutual"tdlerance'

o, - The strong soc1al bonds between . adult males appeared
to structure thelr aSSOCLatlon 1nu§mall -unisex groups durlng
raprd locomotlon, dlsplays, and\foraglng. Evidence from
the tabulatiom of 'affinitive' imteractiehs showed strpngr'
cohesive relatlonshlps between adult males, but also
vbetween Juvenlle males (Table IIT1). Included in thls affin—
itive categoryswere certain behaviors whieh eceurred'betweenf {
monkeys moving'together{‘i'e ‘ follow,'approach' Our field
notes on the comp031t10ns of “the male unlts, and the fact
that Juvenlle males dlrected many afflnltlve lnteractﬂons
at adult males, suggestedvthat adult male unlts often
1ncluded Juvenlles mov1ng in ass001at10n with them.

However, the status of these Juvenlle males w1th

the adult males, . and w1th1n the s001al system in general
&
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appeared‘to_be somewhat unstable (see'section'On develop—u
mentvof sex‘diffe%/nces- Discussion)-‘ Although Juvenlle
males were frequently 1n1t1ators and recelvers of afflnltlve'
1nteract1ﬂnc with adult-males, Juvenlle males were also on
the rece1v1ng end of adult male agonlstic behav1or Wthh
.was not'rec1procated (Table VII).- Qn many occas1ons Juvenile
males who had.been~chased‘by'adult males, were seen'to sit
and whine for seueral minutes}while the responsible malegs)
moved off. Eventually thebjuveniledwould follow, maintaining
considerable distancedbetween himself and the'adult(s). |

: The high degree of'cohesion and'tolerance,between
adult males contrasts with the comblnatlon of agonlstlc and
affinitive interactions whlcn structured relatlonshlps
'between adult males and femalesy' Hinde (1974) p01nted.out
'"that soclal relationships‘intolve many different types of
 behaviors, lncludlng agonlstlc 1nteractlons whose consequences
mlght be‘construed,as ‘anti- soc1al' - While adult male—male
interactions within‘groups.appeared to be affinitl&e in
almost every Case,-male—femalefrelationshipsjwere found to
‘be»iess,conslstent; with relatimelyafrequent'agonistic_
behavior.directed.by males.to females'. |
o | Afflnltlve 1nteract10ns 1n1t1ated by adult males
goward adult females were fewer in number than agonlstlc
”1nteractlons in whlch male(s) chased; displaced, or caused
a female to retreat (Flgure 6). Ooservations-of similard
1n01dents 1n Ateles &roups. were made in Colombia (Kleln

219725 1974) andlln Tikal (Cant 1976) . Kleln (1974) noted

'-‘
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4a”
Lthat whlle the onset of this sort of agonlsm 1nvolved
rapid evas1on, fllght and general symptoms of distress
by the female re01p1ents, hostility dlss1pated rapidly
afterwards He felt that almost all of these 1n01dentsi
were between members of the same social group, and that'
dlfferent relatlonshlps between the part1c1pants shapedx
the nature and outcome of encounters which occurred between
lthem |
My descrlptlon offmale female agonlstlc encounters
. concurred with Klein's observatlons (Kleln 1974) Although
the encounters appeared overtly aggress1ve to us,. on. no '
occasion dld any . of the 1nd1v1duals 1nvolved recelve any
vanury. Most’ cases occurred when a group of mostly females“\/\,
was foragﬂng or restlng in an area Typlcally a group of
males usually 2- -3 adults pa881ng through the area, would
qulcken thelr pace and move much more v1gorously through
the . trees, W1th pllO erectlon as they appgoached_the mlxed:
group At thls time thls mlxed ass oc1atlon retreated |
uttered dlstress barks,-and cowered as the males dlrected
“their chase at one female (both females w1th and without
‘ 1nfants were the rec1p1ents of these chases) The flight ..
of the female belng chased often ended 3 5 meters from the
;ground where she remained until such tlme .as the males
moved off or contlnued thelr pursult The dlstress of
‘females reactlng to these 1nt1m1dat1ng dlsplays of adult

male aggression included loud dlstress shrleks, fllght from

the males, and consplcuously subm1ss1ve postures. -Both
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events, the male‘approachband the female retreat, were so
conspicuous'in nature and repetitive in seqoence'that the
researchers felt they were more ritualized 1nt1m1dat1ng
:_dlsplays than actual attempts by males to injure. or chase
away'. the adult females, mothers wlth:infants,‘or juveniles.
Tt was impossible to'ascertaln whether the same |

females who recelved the brunt of these chases ‘were the
same as those 1nvolved in. afflnltlve 1ntéractlons with the .
emales respon31ble | v | |

: ‘ Whlle these tayqpes of‘male4female interactions were
observed almostﬁda;;yfi§nly tTwo smmllar 1nc1dents in which
an adult male wasbchased by other adult males were observed
- (once to the ground for several seconds, 1ndlcat1ng that
thisiwas.qulte a severe chase).

} Adult males also engaged in v1gorous dlsplay

encounters whlch were 1nter rather than 1ntra group o As

l‘descrlbed prev10usly, a spe01flc -and stereotyped serles of |
'motor and vocal patterns characterlzed the behav1or of adult
bmales in these s1tuatlons Typlcally a small unlt of adult
_males and occas1onally Juvenlles, would p081tlon themselves
near the top of a tall tree affordlng them a good v1ew of .
the surroundlng canopy, and look, 1ntently off in one. dlrec—
.;tlon They exchanged loud howling cries w1th monkeys 1n
the dlstance, perlodlcally performing branch shaklng
Adlsplays, leap;ng from branch to branch, occa51onally '
mounting each‘other in the process.. This;dlSplay Was‘seen

frequently in various areas.
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Our best documentation of these display encounters
‘was made along the edge of the road intoe:Tikal, where two
separate groups of males could be watched s1multaneously

exchanglng these dlsplay behav1ors  Because- this road

. nmade a complete break in the canopy (wide enoagh to defy

arboreal crossings by spider monkeys) for several kilometers

1nto Tikal, we were reasonably sure.that these were separate
troops‘of sgiﬁer‘monkeys. ‘Although females were often in
the area as the males fanned out to perfofm these displays,
_,55 oﬁposite sides of'the road, they were never seeh}to.take'
‘part in the actual display behaviors. These'displays |
correspond.in nature to territorial 'cohfrontations' des-.4

cribed: by Klein’ (1974) .

Apparently ahalogous male- dlsplays were descrlbed

in Sectlon II, for several other specles of monkeys colobus

monkeys in Uganda (Marler 1969), %&lglrl langurs (P01r1er
‘1969), vervet monkeys (Gartlan 1968, Struhsaker 1969) .

The deseription ef the display performed-by'adQIt male
langurs could be'aéplied:equally well to‘that of male-spider
.monl.{‘eys_: o .' - 3 | E o | ' .

The display was differentiated into two com-
ponents;.the whoop vocalization d4nd the . o
bounding about through the trees. Dlsplaylng
males jumped about between branches and trees
.in a taut heavy manner, producing a noisy
; clamor. Branches often broke under their ®

f ~ welght and came crashing to the ground.. . The
objective appeared to bg to create as much
noise as possiblé; (P01r1er 1968: 33)

)

Elsenberg et aI~‘(l972) suggested that the role of adult

males in multimale soc1al.systems~1ncludes the malntenanee_
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. of spacing with respect:to neighboring troops. It seems
'llkely that forms of male displays descrlbed here for
splder monkeys could functlon for spa01ng of these troops
and/or general deflnltlon of terrltorles < -
Eisenberg et al. (1972) made mentlon of other l

tasks commonly performed by aduLt males in multlmale systems
,One of these is dr1v1rg out- younger males to reduce compe-
tltlon Jthtle evidence was found that the adult malev
splder monkeys at leal ever attempted to:drive out young
males ~Juvenile males recelved both agonlstlc and afflnltlve
behav1ors from adult males. These actlons were seen more
as-evidence that at the Juvenlle stage males are 1n the i
process of snlftlng the focus of thelr soc1al relatlonshlps
away from the natal[group,‘and developlng assoc1atlons w1th
adult males (see section V Development of Behav1oral |
_'Proflles, for further dlscuss1on) The . frequency with
Wthh adult and Juvenlle males Were ‘sSeen 1n assoc1atlon
w1th each other 1nd1cated that unlsexual male units may be
_age- graded Elsenberg (1976) pointed out that the s001al
organlzatlon of splder monkeys may hlnge on these age graded
closely related male unlts, and therefore not conform to'
the tradltlonal class1flcatlon of multlmale unlts _

‘ A §econd proposed task of adult males is to enforcev
some d;gree of protection agalnst predators (Elsenberg et al
:l972) (;l Tikal predator pressure dld not appear to be a |

‘ partlcuharly strong factar shaplng the behav1or of adult

males.” (\This fact is discussed further in the seption =~
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vdealing with adult females). Although there was no dlrect

evidence to this effect, according to local sources it is . .
possible that feline predators, birds of prey, and possibly g

arboreal snakes were potentlal dangers ho the spider mon-

"keys (espe01ally young monkeys) ‘The rol® of trool
. e

protector 1nvolved many aspects of behav1or, and, the' X&f

r 4

T.motlvatlon behind a. terrltorlal dlsplay may not be the same

~as that involved in. 1n1t1atlng Troop fllght from a distur-

."§)§gtfon on role of adult female). Gartlan s work with

w©”

~and also social v1gllance activities in the form of looklng

bance or performing a threat to a predator' There are no
dlrect data here whlch substantlated the premlse that males

were more responsive and/or defensive to these potentlal

'dangers,vwhlle there were 1ndlcatlons to the contrary

vervets showed how the ‘males performed terrltorlal dlsplays

out'. These activities are consistent with patterns in male

-spider monkeys at Tikal.

Another recurrent theme in the literature is-

>expres§ed by Mitohell and Tokunaga (1976) in their treatise

of sex‘dlfferences in prlmate groomlng, to the effect that
adult females generally groom more. than do adult males.

Chalmers (1972) suggested that in flve speCLes é} Old World
prlmates, adult males receive less afflnltlve groomlng and"

aggreSSLOn; In 'spider monkeys, the two traits found DY

Chalmers for these 0ld World species’do not'go hand in

hand with each other ~ While there were s1gn1f1cant differ- .

ences in the: amount of agonlstlc behav;er adult males and
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females recelved‘%nd 1n1t1ated (less was recelved by adult
males, Figure. 5), adult males dld not: 1n1t1ate or recelve’
hless grooming than did adult females (Table V). : lee #
other afflnltlve interactions, adult' males recelved more
-groomlng from other males ang from females than did adult

females

Groomlng in spider monkeys only occurred 1n relaxed
restlng perlods, usually when 1ndlv1duals were clumped

together in what appeared to be- 'famlllal' groups It may

prevalent between related: 1nd1v1duals, and the preferences

are not on the ba81s of sex as; much as they reflect klnshlp o
ties. L ) N

N

One.adult male who was 1dent1f1able to. the researchers
by a large stomach tumor, was often seen in. assoc1atlon w1th
a partlcular mother and 1nfant male, also recognlzable by
' _her constant‘ass001atlon w1th a very ema01ated Juvenlle
' female w1th a broken arm When he was in aSSOClatign with \¥\s
these monkeys, the adult male sat w1th these three 1nd1v1— |
duals. and exchanged groomlng w1th the adult female (mother)
However, he was seen more frequently in ass001at10n with
several other adult males, also recognlzable to the 7
'dresearchers because one had a broken afm_and another had a

\very llght colored coat., At these tlmes he engagjd in

‘éfflnltlve 1nteractlons w1th them, and was involv d in

L4

7‘ agonlstlc encounters w1th adult females.

Because “there was. no way~of‘ascertaining kinship



beyond, that between mothers ahd 1nfants,»1t remalns to be
seen whether indeed such a38001atlons as thls adult male,
adult female, and her young whlch groomed and sat together,
were 'familial' . If it is true that these ass001atlons of
adult females and adult males in relaxed act1v1t1es 1nvolved |
.close related 1nd1v1duals, it follows that male behav1ors
*at these tlmes are dlstlnct from those when they are in

- \ ~

‘grapldly locomotlng or dlsplaylng groups of adult males. p
i In addltlon, afflnltlve relatlons w1th1n adu
hmale unlts appeared to permlt a great deal of co- operifZ)n
between 1nd1v1duals in thelr act1v1t1es, w1thout frequent
- or consplcuous dlsplays of domlnance or agonlsm w1th1n the
“groups. It is llkely that Elsenberg was correct 1n specu-

atlng that these all male groups strongly reflect klnshlp

‘tles, in addltlon to a mutual tolerance whlch develops
"through contlnually renewed contact through the years
(Elsenberg 1976) | _ '
It is poss1ble that tﬁe act1v1ty patterns of the‘
: ,adult males, and the ablllty to change assoc1atlohs from
: mlgedvto all-male gr s w1th approprlate changes 1n behav1¢r,'
.demand spec1al sets of communlcatlve gestures whlch fa0111—
il tate these tran51tlons. The pectora Dnlff and embrace
| “1s a fqrm of greetlng whlch 1nvolved spec1allzed motor
'patterhs, and whlnny vocallzatlons are used almost exolu--
”51vely by adult males approachlng or meetlng each other in a
tree It seems poss1ble that thls gesture, which 1nvolves a

-

] .vmutual embrace and posslbly an exchange of olfactory cues”
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ﬂbetween males The loose grouping patterns of monkeys

Sl
A

(Kleln 1972), may have been a means of renew1ng contact

2
»

durlng the day in foraglng, nece881tate modes of communl— ]"f
dcatlng other than v1sual cues, Whlch are of llmlted use 1n

" an arboreal habltat The prevalence of contact calls

. exchanged between adult males may also substantdate the
‘dsuggestlon that- male networks malntalnvsome cohes1on, desplte
ffrequent'maneuvering,in and out.of mixed.associations (Table

IX).

The appearance of units of adult males travelllng,

N foraglng,’and interacting: together does not preclude “the

occurrence of acvarlety of male 1nteractlons w1th other
age-sex classes. In genq.'l adult\males ‘both 1n1t1ated
and reCeived»many.afflnltlve actlons, relatlve to the numobers

ofvagonistic interactions in.which they partlclpatedv(Flgure

6). This pattern 1Ss1n contrast to the SLtuatlon portrayed

for many other prlmate spe01es, lncludlng those whose

g soc1al organlzatlon appears superflclally very similar to

- that. of splder monkeys Salmlrl s01ureus is an arforeal

:New World speCLes Wthh 11ves in large multlmale mdltlfemale

groups (Baldw1n 1968 1 9 l97l Coe and Rosenblum 1974)
AS‘ln Ateles, adult male squlrrel monkey unlts travel

around, and apart from ‘larger female assoclatlons (Coe and

¢

_Rosenblom 1974),' However, dlfferences between”Ateles and .

Saimiri social groups-appear when the'relationéhips'within'-

-

Arhe’groups are examined v‘Baldwlnw(l968'(l969 1971)5'

-

found that relatlonshaps between adult male squlrrel

"125



126.

morikeys were prlmarily agonistic, and hlerarchlcally struc-
tured. In contrast adult females were social unifiers to
whom most of . the affinitive 1nteractlons were dlrected

In & reVlew of ‘male roles in prlmates, Redican (1976)

€

suggested that in prlmates where there is multlmale organi-

zatlon; adult males seldom engage in prolonged afflnltlve

1nteractlons

~ , '

/ Thls studj has shown that there was cohe51on and

_cooperatlon within adult male uhlts The qualltles of

‘afflnlty and agonlsm were both prevalent 1n the relatlonshlps
of adult males w1th adult females, juvenile males, and

mothers w1th 1nfants This descrlptlon of strong relatlon

shlps w1th1n the larger multlmale—multlfemale 3001al system

"raises the questlon of how such social organlzatlon srould

be descrlbed and percelved

o schemes for” class1fy1ng the group struc—
- : g tures of non-human primates are of only
' limited usefulness: more detailed analyses
of group structure in terms of interactions
between members are urgenfly needed
- (Hinde 1974: 325) .

The neoulous multlmale class1flcatlon and generallzatlons
‘for behav1ors within such a system may not be appllcaole to
_the’ s001al organlzatlon of splder monkeys, w1thout some
reflnement at the level of 1nteractlons and actlons of:

the 1nd1v1dual components.‘ When thls analys1s was performed
for spider monkeys,'lt was found that relatldhshlps were
1very afflnltlve between adult males w1thln the cal

t

populatlon, where competltrom between males mlght\be

expected tobe hlgh (Cant'l976) ' . U
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Eisenberg's (1976) suggestion.tha? Ateles social' T
organization is one with multimale units which are age-graded -
groups ofmrelhted mcnkeys, may explain the high cohesion

" between males noted here. However, the co- dperation of up

to 12 fully adult males in 1ntertroop dlsplays 1nd1cates

that kinship\can only in part explaln the cons1stent.lag§ of -
agonism betw:én all,tﬁe adult malesvin this'localizedib

, populafion,df spider monkeysf :It appeared that cpntinuous
associlation Wimh_other juvenile males.daring socializatlpn
ceriodsﬁ and latertwifh’ofher<adult‘males, permitted the
lfcrmation ahdmmaintenance‘of primarily’affinltivevbonds
"within adult male units of thls pOpﬁlaticn‘of mcnkeys.

Adult Females

' The behav1or ofr'adrlt females' was analyzed, and
is dlscuSsed separately from that of 'mothers' or addlt'
females carrylng dependent 1nfants. The purpose here is to
ascertain hoﬁ(female behaViQrfdiffers from fhat.cf:adult male
"sﬁider monkeys iniwayS‘cther than those'connected directly
w1th nurturlng young 1nfants. Whlle females were usually
1n ass001atlon w1th young, probably thelr owr offsprlng,
thelr dally act1v1t1es of foraglng and locomotlng are not‘
shaped by the presence of the young as strongly as are those‘:.
l‘of a mother who must prov1de for. the needs of an lnfan% who .
cannot eat or move 1ndependently Because female splder
' monkeys are the prlmary caretakers of the young, thelr :

vrole 1nvolves dally act1v1tles whlch are structured to some

'extent to suit the needs of-;he,ycung;' Females w1th young

)
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7

‘are sald to associate with other females.and young of

4

sdmllar ages, permitting formatlon of play groups among
peers (Cant 1-76). Elsenberg also pointed out: that the
moblllty of females who are encumbered with: young (both
mothers carrying infants and ‘those females travelllngtw1th

very young Juvenlles unskllled at negotlatlng the arboreal

fpathways) is reduced somewhat He said that thls lack of

moblllty may in part account for the formatlon of small
female subunlts (Elsenberg 1976 68).

The behav1oral differences between adult males and
adult females which are analvzed in this dlSCUSSlon are Ielt

to reflect a fundamehtal dlvergence in the respectlve soc1al—

_1zatlon of the sexes. These dlfferences are attributable

not just to. the essential. blologlcal requlrements of veing
a mother,: but also to the basic ways that adult female

oehav1ors -are shaped around and accomodate these maternal

: demands Of 1nterest are threat responses to danger,'alarm

calls, andﬁmany klnds of 1nteraotlons w1th‘other troop
vmembers, ch01ce of a sexual partner, and suogroups whlch
are formed in the course of dally rounds Whlle adult male
'splder monkeys showed very strong afflnltles w1th1n thelr

own age- sex class, the afflnltlve 1nteract10ns of adult:

. females were dlstrlbuted more among 1nd1v1duals of each

age-sex class (Table III) Adult females dlrected a hlgher

'Eproportlon of afflnltlve behav1ors than agonlstlc behav1ors

\

.to adult males and females (Flgure 6) Some preferences

for partners of the same sex in: afflnltlve interactions did .

L
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i-4 cate the pfesence of a.certain:degfee of sekual segref
,gation'between'adultlmales and females.

The wider network, of female relationshibs with
other age-sex classes. coupled with a strong. emphasis on
.afflnltlve.relatlonshlps between adult and Juvenlle females,
presents a dlfferent’pleture from that drawn for.adult male
‘ socialvrelafions. Cohesion between adult_and juvehile
females was stronger than that found between adult females.
:A:dispropdftiohately high freQuency‘ef affinitive interae—
tions was exchanged between adult and jgyenile females ‘
(Table III) @ wﬁile'very.few agonlstic,encounters eccurred.'

- Adult females éropmedvjuvenile ferales in lomger houts, and -
more frequently than they'did'any other elass. Slmilarly —J
'tolerance' meaSUfed by‘amoumfsvof sitﬁihg together, wasf‘
fdund to be gréater betWeen adult and juvenile females than

it was befween-adﬁlf females (Table-IV).

In addltlon, 'folerahce' of adalt females for aaelf
males was found to be greater than expected gi;en previous.
results show1ng.malebaggress10n to femalesvaa thevsuggeStion
thaf in‘many other species,3'tc :rance' 1is greatestlwithin
sex Classes (Koyama 1973, Baldw1n 1968 l969,«l97l Slmonds
1974) Adult females sat w1th adult males more than they
dld w1th ‘other adult females (Table V). There‘was no
”ev1dence that ‘adult males anu females preferfed'to groom
members of thelr own sex over adults of the opp031te sex

(Table V). o o R : A \\,
N L ‘ ' N
" As discussed previously (Dlscuss1on of adult male

YA’{‘



é;M\'
y ‘]_3_'9

]
behavioral proflle) groomlng between the sexes may have been

between closely related males and females. In the general
~pattern of male- female 1nteractlons, the relatlonshlps
between adult males and females were not found to be strongly
Aafflnltlve, or unlformly'agonlstlc : Adult females_lnltlated
andeere recelvers of high frequen01eS'Of affinitive inter-
actlons w1th adult males,_but they recelved more agonlsm
from adult males than they 1n1t1ated with adult males (Flgure
lé). There is no ev1dence that there is a breedlng season

in Ateles (Kleln l972) Therefore it seems unllkely that
(_adult male-female relatlonshlps are subject to s1gn1flcant
effects attrlbutable to hormonal or behav1oral changes which
offset yearlong relatlons durlng breedlngvseasons in other
spec1es. Baldwin. (l97l) reported that in squlrrel monkeys,
_where strong affinitive relatlonshlps are perlodlcally
formed between ‘adult males and females, adult females were
prlmarfly re01p1ents rather-than”lnitiators &f 'friendly"
lnteractlons with ‘adult males and females " He sald that
other adult female relatlons are lnconsplcuous In contrast,
adult male splder monkeys have been shown to direct a great
& ~deal of agonlsm, 1n the form of 1nt1m1dat1ng dlsplays and
chases, at adult females Secondly, relatlonshlps between
Jovenlle females and adult females are consplcuously f
afflnltlve in nature.'(’ _ .

| Desplte the fact that adult females generally loco—
h‘moted in assoc1atlons comprlsed of other adult females,_ {f‘

'Juvenlles, and mothers w1th 1nfants,,1t seemed that in the -
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course of foraging -activities these groups‘further sub-

~

divided or dispersed. Units containing-one adult female

and just one Juvenlle, or adult females well separated from
& .

-

others, were frequently encountered - Cant (1976) commented

‘that adult females were solltary more often than expected. %

'Although we\also had the impression that adult fema es

were often well separated from others, or 'solitary' it
was likely that they were rarely out of vocal contact with
other females. It was found that adult\females were much
more.vocal than were adult males, when frequency of all
types of vocallzatlons were taken . 1nto account (Table VIII)
In addltlon, adult femalé spent more time 51tt1ng alone,

relative to that they spent 51tt1ng w1th others, than did

lany other age- sex class (Flgure 3).

The perlodlc dlsperSlon of the large female associ-

- atlons durlng foraglng was attrlbuted to the constralnts of

T a fruglvorous dlet necess1tatlng use of w1dely dlspersed

frult trees. Asses51ng the degree to whlch these small
foraglng unlts of adult females and Juvenlles, or: females
with infants, or females along, are solltary is perhaps

»of less value than recognlzlng the ablllty of females to

\

. dlsperse w1dely to- forage, and to- re-unite in large sleeplng |

a88001atlons of mixed age sex classes during times of

' After 1n1t1al movement of a58001atlons of females,

Juvenlles, and Lnfants out of the central sleeplng areas 5

just after sunrise, it was usual for individuals to fan out,
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alternafely feeding and resting in small units. This
behav1or corresponds to Bramblett s (19?6) descrlptlon of
the activity patterns of Splder monkeys at leal It was -
also common for these ass001at10ns to re- unlte perlodlcallyf
through the day At these tlmes, adult males, adult
females, and mothers- were' commonly seen in - close proxlmlty;
while Juvenlles and 1nfants congregated in. large play
groups. Elsenberg (1976) noted that subgroups of females
are found not only on the bas1s of" long term afflllatlons
between females, but also beoause of. developlng relatlon— n
shlps’(usually through play interactions) with peer groups.
It seems safe to assume that ‘this is: true for splder monkeys,
where young of all ages beneflt from ass001atlons w1th
1nd1v1duals of s1mllar ages and sexes. | The formatlon of
play groups enabled Juvenlles and 1nfants to 1nteract not
only w1th each other, but also gave them an opportunlty to. .
interact w1th adult males - who often JOlned the larger
ass001atlons and engaged in play (Table VI) .or sat w1th
mothers of the 1nfants and Juvenlles who were engaged in
play (Table IV) 4 |

In the precedlng sectlon it was noted fhat adult.
males engaged in terrltorlal dlsplays w1th nelghborlng ,]v
troops. However, there were not grounds for. assumlng that

thls behavior was representatlve of a wider male rol

troop protector Whlle adult females did: not actugkfy' -
‘ form howl behav1ors, 1t wastnot uncommon for them‘%o mak

'loud howllng vocallzatlons (remlnlscent of yelps) durlng
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the male displays{‘ The.results of the study indicated that‘
'troop defense' is’'a concept which 1nvolves ‘a compllcated
and dlverse set of behav1ors Wthh are lelded between the
sexes. ;.. |

Adult females responded with more threat-like
" behaviors to potential danger\thanvdid adult'male_Spider
monkeys‘at Tikal. Branch shaklng threats (. 0 lly dlrected
ia¢ human observers) were used more frequently b adult
~females than by adult males, who acted somewhat less con-
;cerned by our presence than dld adult females In addltlon
to thelr respons1veness to. terrestrlal lntruders, the females -
.appeared to play an 1nstrumental part in prolonglng and
Lnitiating 'yelp' ses51ons, which were 1nterpreted as a form
' of alarmucalling Durlng yelp sessions, loud repetitive
barklng sounds contrast the longer hlgh pltched howls given
by adult males durlng their 1ntergroup dlsplays ‘and calls,
and the monkeys remain v1rtually 1mmob1le in a tree

Several “individuals could be 1nvolved in these yelp calls,

»llncludlng adults and Juvenlles of both sexes (Table VIII)

T but adult females were most consplcuous in. these ses31ons

)

_‘Often the calls would trlgger s1multaneous bouts of yelplng
in nearby subgroups | .l | |

Although yelplng usually/ZZ}urred in subgroups o

’ composed of females and young, lt ‘seemed that 1t was :q
‘lnltlally the response of one individual who became aware of
some source of danger or. dlsruptlon " We- observed and heard

these calls late in the afternoon when subgroups were
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shifting about .in the central area of fhe park in preparation "(/
for evening sleeping In'addition‘to their own movements o
at this tlme, there was also a general movemen -of people
out of the park along the paths, a dlsturbance ich may
have served to arouse the monkeys
On one occasion we were able to locate‘an adult
male and‘female by pheir yelping, which:could be heard from
-a‘distance of several hundred meters. When we caught sightv
of these‘individuals, they were'sittingwon an unusually low
tree-limb, staring intently into a section of dense vege-.
_tatlon on the ground below them, utterlng yelps Although
‘we were unable t0 locate the source of thelr concern, it
l was poss1ble/that tney had seen a snake or cat in the area
‘Cant (1976) reported that at nlght splderumonkeys reacted
_ to his presence with a special whlnlng.call,.which»he
'interpretedras a;response'to_predafors.' Early‘accounts of
:yelping'asia.response to predafors (black andnwhlpe eagles)
are cited in Forbes (l896)~ Klein (l974) Suggested tnaff

5the tayra (Elra barbara) was a potential predator for Ateles

,belzebuth in Colombla, and these anlmals were also present
at Tikal. At oTher tlmes when we ldcated and: followed
solltary 1nd1 riduals who were yelplng (usually adult
females) we Iﬁlt Tlat the call may have been a general
,‘dlstress or 'lost’ call. | | ‘ ‘ T
| | .Distincpion has been madeebetween various forms of
‘agonlsm.viYelping'and'other loudgcalls whicn mayiserve to
"space'groups are viewed separafely from the territorial

)
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male dlSplay howl which.involved similar‘howling and yelping
infassociation with vigorous leaping{in branches, embracing
other adult males, and branch shaking. Thls behav1or in
turn is discussed 1ndependently from branch shaking. Wthh
may in fact occur in terrltorlal_dlsplays. The pistinction
between these behaviors i‘khmt as clear in“terms*of motor
patterns and vocalizations used, as.it is in terms of the
context in which thei are seen. ' o

| &leln (1974) pointed out that various forms of . - o
agonistlc 1nteractlons Z:iz;en conspec1flcs 1nvolved behav-

‘1ors similar in nature rm to those elicited by potentlal

predators in Ateles belzeouth in Colombla He said that
responses such as branch shaklng, common in some arboreal -

prlmates, may .be due to varylng causes such as terrestrial

»

.observers, and hlgh degrees of social tension (Klein 1975) .
‘He suggested that-

they may be interpretable as elther
‘generalized and/or ritualized expres31on N
‘of an immediately instrumeptal aggressive
act, particularly likely fo be performed
by those arboreal animals for whom balance
and agility must play as important a role
as strength and speed in determining
relative flghtlng ablllty (Klein 1974: 86)

a
‘This dlscuss1on has revealed that ‘there are tendenCLes for
'male andﬂfemale splder monkeys to utlllze dlfferent forms of
agonism for dpparently dlfferent purposiﬁ; These purposes
are 1n turn reflected by the behav1oral proflles of adult
 male and femaleamonkeys Cohesive relat 1onsh1ps between

adult males are both promoted by, and also permlt cooperatlon

in assoc1atlons of males performlng lntragroup and 1ntergroup
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displays. However male part1c1patlon in forms of agonism
such ‘as mlght be ellclted by predators, was clearly no  more
and possibly not ag 1mportant as. that of females
The ‘vigorous response of females to 'potential

sources of danger' (meanlng human presence, Possible preda—
tors, and perlods of high tens1on 1n the group) contradlcts
the premise that female primates have a pass1ve nature, as
. Mmentioned prev1ously by Harlow and- Lauersdorf (l974) Our
- resUlts are in accordance w1th Thcese from other studles of
Teral monkeys As detalled by Struhsaker (1969),

'4Cercop1thecu monkeys, adult females perform alarm calls and

-

.,.retreat responses, dlstlnct from ~the loud dlsplay calls

given by adult males which functlon to maintain group cohe51on
and 1ntergroup spacing. | Slmllar respon81veness of adult
females to a dlsturbance (espe01ally human) was noted Dby
Candland et al. (1973) ln ‘squirrel monkeys .

' In summary, . then,‘adult females malntalned a broad
network of assoc1at1ve relatlonshlps w1th all other age-sex
classes, as well as a very strong set of cohes1ve bonds -
with juvenile females.» It was 1nferred from fewer afflnltlve
llnteractlons between adult- females and Juvenlle males, that
the Juvenlle male is less. attached to the natal group and
female assoclatlons (Table III, "see sectlon V on the
development of behav1oral proflles, for further dlscuss1on)
Adult females with and without 1nfants were able to move'
off from these ass001atlons to forage, but reunlted 1n -
'large congregatlons for perlods of locomotlon, rest, andu;

@

, sleep B : , : . : o LT fk-f >
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It was not surpr1s1ng that female splder monkeys
were at least as’ respon51Ve to external 1ntru31ons as were
cadult males, glven thelir usual pattern of a88001at10n with
thelr own offsprlng and/or females with offsprlng (Jay 1964,
Baldwin 1968, l969 1971; Gartlan 1966 Lancaster 1973,

1976 Slmonds 1974). Matrlllneal ass001atlons have been

wr

'reported to structure groups of Ateles in prev10us studles
(Rondlnelll and Kleln l975 Elsenberg 1976 Cant 1976)

1

Development of Behav10ral Proflles R s

/

The precedlng discussion showed that ‘sex dlfferences
yex1st between adult splder monkeys.- ln thelr 1nteractlons
'and assoc1atlons not only with each other but also wlth
young monkeys i This, sectlon focuses ‘on the latter, and looks{
at ways ;n whlch the behav10ral proflles of young male and
.‘female Juvenlles dlffer . Sexual segregatlon 1n assoc1at1ve
- patterns of adults was much less clearly deflned durlng '
“tlmes when monkeys were SIttlng together and. groomlng |
» However, in all” forms of lnteractlons (except play), sexual
h-»segregatlon strongly characterlzed bonds between Juvenlles,’_
»and between Juvenlles and adults. Results showed that
Juvenlle males and females seldom 1nteracted w1th gach
.other, in afflnltlve or agonlstlc 1nteractlons (Table III
Table VII) This lack of lnteractlon may reflect an in-
‘creas1ng separatlon in ass001at10n patterns of male and
female Juvenlles, and a concomltant development T behav1oral

proflles approprlate for adult males and females Jensen



-et éif (1967) suggested that dlfferences between young male
,and female monkeys are usualiy parallel in nature, 1f not‘
in- degree,.to those of adults |

Juvenile males appeared to ‘be maklng a trans1tlon‘
1n the focus of thelr 8001al 1nteractlons They 1n}tlated
more afflnltlve 1nteractlons w1th adult males than they
dig w1th adult females In addition, Juvenlle males were
‘recipients“of more afflnltlve and agonistic 1nteractlons "
. from adult males than were Juvenlle females (Table III

Table VII) Juvenlle males spent more tlme s1ttlng with

others than they spent sitting alone, and most of thls tlme

. "was w1th adult males/(Flgure 3, Table IV) These lnterac—‘“

; tlons are 1ndlcatlve of developlng but unstable relatlonshlps
’ between adult males and Juvenlle males These relatlonshlps

are seen as part of the shlft ln the assoc1atlon of Juvenlle

male, from female to male unlts

e

The detachment of Juvenlle male rhesus monkeys from
thelr natal groups results in the formation of groups of
‘young males who remain perlpheral to the larger assoc1atlon
- as. they gradually establlsh tles with new group members
,(Drlckamer and Vessey 1973) At leal although unlts of
two Juvenlle male splder monkeys were occas1onally seen’
,:travelllng together, there was no ev1dence that Juvenlles

were. perlpheral to other monkeys Thelr 1nteractlons w1th
adult males was. frequent not 1ndlcat1ve of av01dance

behav1or characterlstlc of pherlpheral males

; Elsenberg (1976 68) noted a tendency for adult

138
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male spider monkeys to actively seek out andlaffiliate with
younger males in the formaﬂ;pn of age- graded male subunits.
In this study it was shown that Juvenlle males 1nxt1ated
more afflnltlve 1nteractlons with adult males than they
recelved suggestlng that 1t wag the Juvenlle who sought to-
‘establlsh relatlonshlps w1th adult males (Table III Table
VII); whlle adult males dld remaln apparently tolerant of
Juvenlle males during this’ 1hteractlon ‘It is p0331ble that
this tolerance refleots klnshlp tles between the males
(Elsenberg 1976) and earlier afflnltlve bonds durlng "
"sociation w1th the mother /Elsenberg (1976) also sug—“
gested that if Juvenlle males cannot form afflllatlons w1th
older males (Captlve settlngs), theytmay e:severely}v B
Pe?Secuted, o O | |
The juvenile period‘fOr females‘involvediClose
assoc1atlon w1th adult females and contlnuatlon of early .p » 'fﬁ
cohe81ve relationshlps wmthln female groups Whlch per51st
o lnto adulthood Relatlonshlps between adult and Juvenlle
females were very cohe31ve,_glven ev1dence from all kinds of

vzgﬁ ?together Juvenlle;females spent morertmme's1ttlng alone‘

" %han they d%dfsltting together,.unlike juvenile'males;'but

‘ similar‘to adult'females (Figure 3). Because assoolatlons'
of females llkely reflected klnshlp ties (Lancaster l973,
19?6) and stﬁble afflnltlve networks of relatlonshlps, both
adults anc niles were able to malntaln a certaln degreel'

of 1ndependeqce ir the course of thelr dally foraglng

act1v1t1es
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'These pafterns agree with suggestions made by
Jensen g;,gl.‘(l967) and Gartlanm(}968)vin the discussion’of
sex differences and fheir development. 'Juvenile males .
,'generally‘appeared to make a trans1tlon in the focus of
"thelr s001al lnteractlons from female to male bonds, whlle‘
the’ Juvenlle period for females 1nvolves close ass001atlon‘
w1th adult females, and contlnuatlon of relatlonshwps w1th
females which last through their lives. |
In a descrlptlon of ontogeny in squirrel monkeys,
Baldw1n (l969 l97l) found that dif ferences in behav1or
between adult males and females could be traced oack through
the Juvenlle and “infant perlods.‘ Juvenile and/lnfant play
.lS generally £é1t to be one, of our best tools for looklng d
at the - development of these sex dlfferences (Baldwin l969,
1971; Simonds l97b).
A'pattern in some other primate species shows
‘fhat Juvenlle males engage in more. rough and tumble play
~than do females, who, engage more in forms of 1nteractlon n
‘such’ as groom;ng (Sade 1965, Simonds 1974). Results of this
study sde'different parterqs in spider monkeyiplay First
duration of play recorded for Juvenlle females was relatlxely
greater than lt was for Juvenlle males. oecondly, there
| was’ not any apparent qualltatlve dlfference in the roughness
lbf the play of Juvenlle males and females Both sexes
'played‘prlmarlly by grappllng . . As described in thek
ethogram,_grappling mighf b#'seen.as an arboreal analogue
to play wrestling in‘Which-as many as fife individuals ‘o

hang‘from fheir t: 3, engageall four limbs in pushlng N
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laﬁd kieking each other, playbite and emit a eough—like
itype of play vocallzatlon This vigorous/play was very\
icommon between Juvenlle males and females, and among

Juvenlle females; while 1t was relatlvely 1nfrequent

-

between Juvenlle males.

These results suggest that grappllng was - not a
ldeminance act1v1ty utlllzed by Juvenlle males to establlsh
their‘status with other males, as suggested by Elsenberg
amd Kmehn'(l966§. Instead it is:a boisterous form of play
which provides juveniles and infants ef both sexes witm
opportunities to interact with their peers. The sexual
segregatiom which chafacterizesvthe affinitive networks of
young spider monkeys is-crosscut fe some exten® by the play
relationslbetween.jﬁveniles and infants. Play bvetween
»juvehile females and infant males accounted for the highest
percentage of play time, whlle play between 1nfant and |
juvenile females was con51derably lessatlme consumlng
There was llttle 1ﬂterference by adults, either male or
female, in these playflnteractlons although they_occasionQ
ally became in?olved in brief bouts of play if approached by
l_a‘playful_infanf or jmvenile. N | | o
| 'The different emphasis Qf male and female play
;(juvenile,males did'nop'show as strong a tendency to
‘interact with manyvother'age-sek classes as did j&benile‘
_females)4may be~a‘reflection_of the faCt-that juvenile,l
males and.females engage 1n dlfferent sets of s001al

‘l J‘a R
relatlonshlps. Peer relatlons among Juvenlles are pre-

o -
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~influences.

. _
”infants, indicates perhaps that male and

\

-sumably integral In the de#elopment of later adult

social networks' It has been seen that males and femalesA

have dlfferent patterns in ass001atlons, and it 1S'l1kely~

that they aré subgect to dlfferent sorts of socializing

-

o churthermore,wit is probable that the socialization

of“juvenile males and femalés*involves relatively indepen-
dent proCesses;and thdt they may differ in rate in their ~
. .

effects on young monkeys The play of infant‘males warth

. juyehile females, and the relatave lack of play between

_were at dlfferent stages of soclal and - phjsjcal development

)
Because 1nfant males focussed their play 1nteractlons on

;lJuvenlle females more .than 1nfant females (Table Xl) 1t

may be that thls pattern 1nd1cates an earller expans10n
of s001al relatlons and iridependence from the mother in
" infant males than females.‘ This point 1is best illustrated

.1n Figure 7, where it is shown that 1nfant ‘males were focal

_//
/fhe network of play relatlons

Other studles of macaques have shown that’ relatlons

Uy
G

between young males and thelr mothers result in greater

3

anhd earller 1ndependence of 1nfant males (Jensen et al

l967) In thas study, dlfferences in mother- lnfant

'relations;for male and female infants w:re found to support

this obs%rVation. Mothers permltted greater and perhaps

longer dependence of 1nfant females than males In addi-

-

‘r

t;on ;nfant femalesvspent more tlme 51tt1ng in contact

o
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with mothers than did 1nfant males. ’This»contact may be
;1n1t1ated mutually by the mother and fnfant indicatiyegof
‘more permissiveness on the part of the mother, and/or

-

:greater dependence’of}the 1nfant females. 'Thus there are %ﬁf
apparemf dlfferences in' thgllnteractlons ‘between male and'
female monkeys at both the’ Lnfant and Juvenlle level It
Jshould be stressed at thls p01nt that these are only ‘
’ crude 1ndlcatlons of ‘very complex and subtle dlfferences
| in the 5001allzatlon of young male arid female spider.
'monkeys.

» *'. "

In addltlon to 1nfant relations with mothers and, -

N

L2

peers,.some poss1ble 1nfluences,of adult males merlt
cons1deratlon in a- dlscuss1on of 3001allzatlon of young
monkeys Adult male unlts were frequently present at ]
tlmes ‘when large as5001atlons of females congregated and
play between young monkeys occurred Mothers mere seen-
s1tt1ng with adult males frequently, and these occurrences‘
were usually in such a. context ’ |

‘ There was a lack Of overt afflnltlve lnteractlon

t

dlrected by adult males towards elther male or female in-
fantS' However, lnfan% males 1n1t1ated a cons1derable
number of afflnltlve actLons w1th adult males, notlceably

- more than did either infant. or Juvenlle females (Table III)
It'ls notablevthat the expans10n~of 1nfant male.relatlonshlps
1nvolved 1nteractlons with adult and Juvenlle males (Table

ITIT, Flgure 1). These interactions with infant males.

involved a minimum,amount of overt participation on theé



~

| -part of the adultimales,, Nevertheless, the fact that
_there was little agonism by adult males towards,infants
males indicates an attitude of‘toleranoe‘by'the.adult-male'
for 1nfants | . |

On several occasions when adult males and mothers;'
: w1th 1nfants were seen in a53001atlon mothers moved off

sllghtly, leaving males and ;nfants together in a tree

for periods of up to 60 minutes. Resting males were
‘frequently approached By 1nfants (males more than females,
vTable I11), who usually spent several mlnutes orawllng on,
play-biting, -and embraCLng apparently unconcerned adult
males; ‘

" On one occasion'an adult‘male was. Observed'carryihg
and bridéing for‘an infant male. At the tlme the mother of
the 1nfant had separated from him to forage, and the 1nfant

voapproaohed and followed an adult male as5001ated w1th'the_
mother-infant dyad- When the adult crossed a particuiarlyv'
- difficult gap betweeén two trees; he stopped and bridged'

for the Crossing infant'. ,The:infant'had begpnrto.whine;
tand dnstead,of”orossing'the Tbridge'; he climbed onto the
back of the waiting male, and'was carried for,seVeral

- seconds by him. | ‘

The high tolerance of adult/males for infant
contact at these times is in sharp‘contrast to  the chasges
.'whioﬁ adult male groops‘were'seen to.direct on‘occasion, |
“at adult females w1th and w1thout infants. It is possible

that boéh of these aspects of adult male- relatlonshlps were

144
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influential in the sociaiizatiQn?Qf young monkeys. It also
seems likely that the'developing'bonds between adult end’
juvenile males may have:their roots in interactions.which

were seen to occur between adult males and infant males.

w ‘§#Discussion and Conclusions: Social Behavior and Social

-

P : L.
Orggnlzatlon of Spider. Monkeys at Tikal. : . 5?

@B At this p01nt the focus of the dlscuss1on shlfts

somewhat, to some general patterns in the s001al organlzatlon

of spider monkeys. Moving from the level of 1ntragroup
stfucture,.the social relationships betWeen and within
age-sex classes are discussed as dynamic'coﬁponents of the
social sfruoture.of.Ateles (Hinde 1976). Ecological pafa—
meters as exfernal structufing‘deyices of social behavior
'areyalSchonsidered. An attempt is made to integrate re-
sulfs from causel.types of questions asked in this study,‘
with the soclo- ecologlcal flndlngs of studles employlng a
more functlonal approach to the social behav1or of Ateles
;':(Carpenter 1935; Kleln 1972).

o Klein (1972) suggested that seasonallty of frultlng

“ﬁi%ﬁs figures prominently in- shaping the act1v1ty patterns

and the social grouplng of splder monkeys He noted that |

»fluctuatlons in dlsperslon and size of subgroups were hlghly
- dependent on the frult aVallablllty in an area. In accor-
 -dance with hfs suggestion, our field notes show'tnat When
rlforaging infyarious’trees Wi?b differing.ebundance,‘dispe?—v

sion, and size of fruit, spider monkeys eXhibited different
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dspacing_patternSQQhofh within trees and within an entire
area. While some“shiftS"in foraging strategies apparently

resulted from shlfts in avallablllty of maJor fruit sources,

the basic activity patterns and group characterlstlcs did

R

not apparently undergo ma jor changes ?ﬁlthough we found

that arboreal pathways,”sleeplng areas, and group dispersion
) - A
were subJect to periodic (and for ug, unpredictable) varia- -

tlon, there 1is ev1dence.that there is alSOJconsistency in
these ovér tlme Bramblett S (1976) team marked arboreal
pathways belng used by the monkeys 1n the wet: season (July—
August) ,of 1972. 1In the dry season (December~May) of 1968,

we found that these paths were still 1n perlodic use, sub— ‘
stantlatlng the bellef that the monkeys have well- defined
'ranges and patterns for habitat utlllzatlon. Staggered |
seasonality'of fruit_sources and the variety of food:

sourCes utilized‘by Ateles,'mean fhg% at any time of the

year, food is likely available on any Of.the'arbbreal routes

being utilized by the monkeys
. Whlle group act1v1t1es and dally rounds were shaped
by the: seasonal avallablllty of fruit in certaln areas,

other factors merit cons1deratlon By the end of our study,

~we were able to recognlze several monkeys, and cons1stent

assoc1atlons between these individuals. Recordscﬁ‘the

observations-of‘fhese monkey. and the‘routes'over whic%ﬁﬂﬁ

| Sl
they were followed, indiCated that each day or every .few

‘days, the direction. of thelr day s travel changes These

trans1tlons were too rapld ard brief to be accounted for
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only by the seasonallty of rlpe‘frult along thé routes.
Alternatlon of routes from day to~day 1nd1cated that the

’ rel%¢1on between group movements -and seasonallty of frult is
very complex. Other Vﬁyiables such as inter- troop spa01ng
and the extent tq which fruit in the area had been depleted
by prev1ous foraging of monkeys were felt to be responsible,

\

in part, for these patterns
Whlle the ability of the spider monkey troops to
_fuse and flss1on has been seen as a m ectlon of eoologlcal

determlnants, the llmlts ofsﬂus flex1blllty are also depen— ‘

’dent on the stable components of the troop i.e., the

It is most useful to look at foraglng behav1or as the pro-
duct of an 1nteractlon between ecologlcal ‘and s001al elements

‘The flelelllty which’ i

‘within which consistent social Patterns and structurefcould
‘be dlscerned Hinde (1976) referred to thls quallty of
social- structures as one of 'dynamlc stablllty N

,‘ For 1llustratlon of this 1nteractlon between
ecological and soc1al factors, events during one week in
Aprll when a partlcularly large (and fortunately, ea31ly.
observed) Qélbé tree was in full frult are‘described

The large size of thls tree crown, ang the abundant and

~wide dlstrlbutlon of fruit throughout the tree, permltted



to congreéhte l‘kﬁt
‘until duEk .-They.ai'

ThlS partlcular tree was located in an area frequently
used for sleeplng Both prior to, and durlng fruiting,
the tree was used for sleeplng by monkeyéi

For one week when the [ree was 1n peak: frult

about 1rty 1nd1v1duals of all age-sex . classes were seen

o

't appro@i?ately 1500 h. each afternoon

"nedqgoraglng, g@yi%ﬂ sleeping

each morning before

«é

% g A
:(.\

¥, .
.mov1ng out of thé area for dally a@t1v1tles . These periods

in this large tree involved prolonged and 1ntens1ve play.

.

sessions among as%m%ny as ten Juvenlles and up to seven

~infants of both sexes Adult males and females occasionally

joined 1n thls play, or sat w1th and- engaged in grooming

_w1th the young. | Generally, however the adults foraged

alone or in the vicinity of the tree, or sat’ apart from
the play in mixed ~groups of adult monkeys

' of 1nterest is the fact that as groups congregated
in the tree in the afternoon or moved out ln the mornlng,
they- dld so in smaller unlts whose age- sex compos1tlons

were well deflned and eas1ly recorded by’ the researchers

»At these tlmes groups of three or four adult males (often

in association with one or two Juvenlle males) were consis-
( \

tently seen mov1ng together,‘a pattern which is in keeping

, ‘. o e K

with the patterns of affinitive relations between adult

males noted in this stﬁdy. In addltlon there was reason to

‘belleve that these male gsub-units did not sleep w1th the :

larger mixed age-sex associations in thls tree. ‘They were-

148
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often ohserved moeving into the tree at dawn, from nearby
trees. Young were frequently already playlng there, and
other?males, females, and mothers of offsprlng were. sleeplng
“or foragilng. The arrivals of male suhunlts in this Qg;gg
“tree were freqdently accompanied by brief agonistic inter-
actions. However, there is no evidence that the males o

intended to chase females out of the-area; since both male
: L'

. and female lnlelduals were seen to remain in the tree or

i

in the-immediate area, following these_1nc1dents.
When‘the.females and young moved-in and out of‘an
area,'it was common for—their.associations to consist of
~several adult females, juveniles, and infantslwith'mothers:
When followed along an arboreal pathway;“these assoclations
-usually}dispeﬁsedvuntil relatively independent subon&ts
composed of ngt one or‘two females'with yoong were being
Observed' This pattern corresponds with Cant's (l976)
observatlons at leal and Klein's (1972) report of mean
group size in Colombia. However, as descnihed previously
in this study'and noted by Coelho et al. (1976), these
female assoc1atlons apparently malntalned vocal contact
_w1th each other; and it was not uncommon to flnd them re-
-,unltlng in an area for resting. together, playlng and relaxed
foraging in the course of 4helr dally rounds through the
- forest. On several occasions small subunlts of males or
| females were followed ’and they eventually led the N

researchers to an area where largertmixed associations we

. . -
congregating or already present.



: ‘What'might have appeared to ¥s as a confuslng and‘
Zzsorganlzed process of aggregatlon and dlspers1on of
'mostly unfgentlfled monkeys, seemed to be, ln fact,;a
regular and systematic behavior pattern famlliar to the
’monkeys.i Coelho 2¢ al.‘(l9?6) deSCribed_daily'circular'

migrations of 'units of spider monkeys inbfragmenting and

non- fragmentlng groups which’ex 1b1ted compact or dispersed .

spa01ng. They noted thatvlarg unlts composed of 1nd flduay/

of all age-sex classes often sybdivided 1nto smaller, more ‘ ﬁ@
homogeneous unlts adult‘maleswlmarlous combinations of ’ s
adult females with‘juveniles, and mothers‘withninfants. In
fact it.se ms that‘an& one individual is capable of exhibi—
tlng any or all-of these grouping patterns through the day,
~+ in the course of their dally rounds. Thls fact explalns,
perha@s: wny reseafchers have been unable~to define per-.
manent or stable‘groups_of spider monkeys. The smaller: units-
of two or three individuals in association may reflect very
.strong bonds or kinship ties betWeen'tﬁeir component
members (Elsenberg l976) |
Typical compositions of these smallest foraglng |
units wefe”adult with Juvenlle female; tWO or three adult
males (often in. assoc1athon w1th Juvenlle males) or’mothefs
with 1nfants and/or Juvenlles. Both }¥ield notes taken‘oni
‘group compos1tlons, and very»strong affinitive bonds:found
to exist between these ageesex-classes, point to these
small social onits as basic structuring unitsfwithin the

social system. As shown by the activities in the Ceiba tree;

A

W :



at‘some times the activities of the spidbr'monkeys'resulted
in the congregation of~individuals'in,larger associations:A
sleeping, terrltorlal dlsplays, and foraglng in large

trees with abundant ripe fruit. The larger looser net- -

p

~works of relatlonshlps between the monkeys which’ permlt

this flex1ble and periodic aggregatlon, also may be rein-

forced at these times. Sexual segregatlon whlch characterlzed

'smaller assoc1atlons of adults and Juvenlles is cross-cut
somewhat in larger ones. Adult males and adult females
(mothers included) $it together”and engage 1n~play. Young
'nkeys‘are able to.engage in Vigorous play with peers, .
and expand their own networks of social relationshlps |

beyond. thelr natal grouﬁs at these ‘times.

/
/

. Sugiyama's (1969) descrlptlon of chlmpanzee group

movements and s001al bonds in Budongo forest correspond

.

in many ways to thls, and prev1ous studles of splder monkeys.

B Cant (1976) also commented on the s1mllar1ty between s001al

—organlzatlon of Ateles geoffroyl and that of Pan troglodytes.

DeScriptions of 'regional populatlons of 1dent1f1able
)
s have shown that in addltlon to age- sex classes,

"”klnshlp is also 1mportant in the organlzatlon and mainte-
nance of troop act1v1ty (cf Reynolds 1963 Goodall 1965)

VSuglyama (1969) pointed out that w1th1n a 'regional . popula-

_t;oh'“of about 50 1nd1v1duals there was no rigid dominance

s

ranklng of . 1nd1v1duals He descrlbed strong bondlng
between adult males which was malntalned by frlendly or

assoclative 1nteractlons, whlle females were less prone to.
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T age frequently descrlbed for other prlmates (1 e.
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gather in such parties.n Sugiyama. (1969) alSO noted that

- temporary partles formed and scattered throughout the day,

-~ similar to patterns- descrlbed for Ateles.‘

o In addltlon,vSuglyama commented on the outbursts
of 'booming'/yocalizations.that apparentlyﬂcommunicated the -
ex1stenceﬁof good fruit. to members . of the populatlon and -

indicated the relatlve p031tlons of individuals to each

other. ,lee_that of chimpanzees, spider monkey social

'organization appeared 'to be structured'primarily around

‘networks of loose relationships betwgen and w1th1n age sex

classes, and it seemed llkely that kinship tles were

[N

respons&\le for manyy of the associative. tenden01es noted

t

“for the monkeys  in- thls study A complex:communlcatlve
}system, 1nvolv1ng both spec1allzed vocalizations and olfac—
tory cues, permitted much flex1blllty 1n assoclatlve patterns

Mlexﬁ@blted by the monkeys as they moved through thelr daily

ﬁ;act1v1t1es , ,,” D : i

There was no evidence’ that the splder monkeys had

a dlstlnct ranked hlerarchy of elther adult males or females,

; macaques,

”baboons..squlrrel monkeys) It is poss1ble that the hlgh

. #

‘frequency\and the repetltlve nature of male agonlsm towards\

: female monkeys represents some form of domlnance assertlon

.':

Such behav1or was exerc1sed most often by, adult males in

units of two or three, actlng 1n coalltlon as they moved

through an area:'here female assocmatlons were located

o

"‘FurtherJobservatlons of*such'encounters,.and identification
S : - _ 2

. . C e et

s

t

U -
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of;the’individuals,lnvolved would bebrequlred before inter—
pretation of.these encounters would be justified. o« )

| Affinlty betWeén adult male‘spider monkeys~appeared '
to permlt their co- operatlon w1th each other in ‘both offen-
sive dlsplays and- the defens1ve forms of terrltorlal disvlays
between troops. Male co- operatlon has- been documented by
other researchers deallng with splder monkeys (Kleln l972
'Elsenberg l976 Cant l976) - In the Ateles populatlon at
.-leal there was flex1blllty 1n the use of arboreal pathways
by the monkeys from day. to. day. Groups of adult. males-spent
much tlme, and apparently much energy 1n dlsplays whlch may
have deflned terrltorles and home ranges of thelr respectlve
troops These may have served to prevent encroachment on
the terrltorles of one troop by contlguous populatlons
Thus %; 1s poss1ble that the observed assoc1atlons of males -
were not only unlts formed for foraglng purposes, but “that
~they 1ncorporated movements 1nto thelr dally rounds whlch
took them to. strateglc areas Jfor the exchange of vocal
and/or v1sual dlsplays w1th males of nelghborlng troops
" Both male and female splder monkeys emlt very loud
calls through ‘the day, espe01ally Just prlor to rapld group
fmovements at dawn and’ 1n late afternoon. Answerlng calls
could often be heard at these tlmes. Thus the monkeys may
have been aware of the spaClng of nelghborlng troops before_
‘ .they began thelr daily movements During the day, 0ccasionalh

voutbursts of s1mllar calls occurred and these may have.

:served to malntaln inter- troop spa01ng and the dlstrlbutlon
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of monkeys of one'troop'wlthin a local area. Similar . '
spacing has been noted for other arboreal monkeys and
chlmpanzees (Chalmers 1973; Suglyama 1969). _

In this sxudy a rudimentary attempt to integrate

the causal and functlonal approach to socIal behav1or was

- made, by brlnglng 1nformatlon about the social relationships
between individual monkeys to bear, in drawing a picture of

the‘broader worklngs,of the social system of spider monkeys

at Tikal.

Wlthout mov1ng beyond the llmlts of the data col-

lec*ted in thls study, it is not p0381ble to make any ‘further

ol

‘or more conclus1ve statements about how or how much the

daily act1v1ty patterns of splder monkeys reflect the inter-

nal structurlng of their social groups ~Such dlscus51on

must ‘await a much longer study in which intehsive efforts

)

are made - to recognlze 1nd1v1duals who may then be ass1gned

to probable kin and 3001al groups in the mind of the

researchern

The results of: this study are perhaps most important‘

in that they 1llum1nate the great complex1tv of the soc1al

system of thls species of New World arboreal prlmate, ‘one:

‘whose s001al behav1or has prev1ously been deplcted as the
dependent varlable in studies of the ecologlcal setting in

-_whlch Ateles is found ~ Hopefully, recognltlon of the

N

complex1ty of the soc1al behav1or of Ateles geoffroyi, as 1t

. has been revealed here; will contrlbute to future studies of_

vthlS species as researchers ‘now attempt to galn better

=]
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understanding of the intricacies of social b¢havior of
. ,,:7"‘v o - e
spider monkey: strz=cifically, and prihates . in general. -
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APPENDIX ONE

i

DATA SHEET , poi

AF ‘ Date: 3/3/78 Time: _14: 58

Large mlxed association foraging east of Temple IV
(quadrant 05)" .

£ AF, AF, JM, JF, Mother and Infant Female (Adult
by males - L, left area 14: 55)

B
Time .. Action - Drrection ., Object ‘Comments
0 eat _ ‘ -— '. : ‘zapote fruit
34 app '_? - JF (previously noted
1 : in association
with subject)
38 sic (__9 o ' JF -
243 bre - s JF leaves to feed in
: ' neighboring ramon
tree
aulh sit - ; . _ . Subject remains
' . : B sitting
. 300 Subject still

sitting, foraging
"in area continues _
, quletly. Proximity

i ) » same
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‘location to another, more than 1 m- er away and longer

APPENDTX TWO - Ry

! . A
it . ek o

.~ " 'ETHOGRAM : c

EAT: Foraging behav1or involving any activity aimed at
locating, obtaining or eating food. This was only recor-

ded when no other behavior involving social interaction

could be heard or seen. For example it is interrupted
by any form of vocallzatlon, such s CONTACT CALL.

LOC: Locomote refers to any form o: movement from one -

than 5 secs. in duration. Thus br -iation, branch

running and walking, leaping, are :!'. subsumed in this
action. The behavioral categories .7 FOLLOW, CARRY, 2
RETREAT, CHASE APPROACH, BRIDGE, all of which also describe
locomotlon qualltatlvely are used instead of LOCOWOTE

if they are clear to both observers., -

SIT: Sit refers to a stationary pos1tlon and it 1noludes -
hanglng, s1tt1ng or lying. As the previous two behav- -
iors, Sit is only recorded in the absence of other fornms
of activity defined in this ethogram. Thus SIT IN CONTACT,
SIT BESIDE, EMBRACE, etc., replace SIT ' '

COC Contact call refers to a vooallzatlon which is either
elicited by or elicits a vocalization by one or more other -
individuals. This vocalization may be any form of vocal-
ization established between individuals and that this is
apparent to the observer by the answering vocallzatlon

—

VOC: Vocalization refers to a sound made by an 1nd1v1dual

. which does not fall into the categories: PLAY VOCALIZATION,

YELP, AGONISTIC BARK, GROWL, DISTRESS BARK, WHINE, or
GRUNT.A It is generally a very common whlnny sound, and:
is neither elicited by, nor does it . elicit a response.

"However, a vocalization may be directed at another indivi-

dual, recorded as object if this is clear to- both
observers : : :

FOL: Follow refers to locomotion of'one individual behind
another, with clear intentions of "following' another ‘

gmonkey The decision to call such a behavior 'follow'

is made using these criteria: 1. previous contact of
animals and certain behaviors such as walting for and"
looking back at follower. . 2. spacing between monkeys

.and/or similarity of arboreal pathways being used.

3. direct communication betweeq 1nd1v1duals during the
sequence. :

APP: Approach refers to locomotion of one individual
towards another, to within at least 3 m. ‘Tntent on the

" part of the approaching monkey need not be shown. Contact

may or may hnot subsequently be establlshed between the
individuals concerned.

)
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12.

13.
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16,
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RET: Retreat refers to behavior in 'which one individual -
rapidly moves away from anocther. Thig does potolnvolve
actual physical contact as does ATTACK, nor is it as
directly agonistic as CHASE. Generally the retreating
monkey does so before it has occasion to be chased, ,
and RETREAT is not as immediate or obvious as DISPLACE.

EMB: Embrace refers to two (or more) individuals sitting
or. lying together. Not only are they in close body
contact but some form of embrace is evident. Closgr,:
more intense co. tact involving arm and leg intertwinning
distinguish EMBRACE from SIT IN .CONTACT.

PSE: Pectoral Sniff and EMBRACE refers to a taxa specific
behavior described by Klein for Ateles belzebuth in o .
Colombia. Usually seen in a greeting context, this action
involves a fairly stereotypic motor pattern of mutual
embracing with a concomitant sniff of pectoral and/or
genital regions by the individuals. This is often accom-
panied by a whinny vocalization which is not recorded
separately (Klein 1972). -

CHR: Chest Rub refers to ahdther fairly 'stereotyped motor
pattern in which an individual rubs or scratches"his/her
chest or abdominal region with the tips of the fingers.

ARR: Arm Rub.refers to a behavior which, like chest rubbing
is more than a relaxed scratching motion. It is a strong
downward stroke of the hand on the arm. :

TOU: Touch refers to a 'touch' of one animal by another,
usually by placding the forearm or hand on the other. No
apparent .agonism is intended, nor is this a part of either -
GROOM or PLAY bout. K ’ C

GRO: Groom is a fairly self—explanatory béhavior, in which
one individual grooms another. Intervals of 5 seconds
during which grooming is briefly s'%topped are not recorded.

This can be either. self-directed or allo-grooming.

. S0G: Solicit Groom refers to one individual pfeSenfing some

part of ‘his/her body to another for grooming. Usually this
involves lying directly in front of another individual, -
lifting? the arm vertically apd exposing the ventrum.

. SOLICITING GROOM in_this‘wayumay or may not be followed o

by grooming. .

PLC: Play Chase refers to a sequence of chasing which _
occurs within a play context, and is at least 5 seconds in
duration. Play context of this behavio: distinguishes

it from CHASE, which occurs in agonistic situations.

PLV: Play Vocalization refers to a low coughing sound which
15 described by Eisenberg (1976) as. an ook-ook sound.

This usually accompanies bouts Qf PLAY or GRAPPLE.

S e e e
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20.
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23.
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25.

26. -

. after it became clear to the observers that their ability

- limited. '

>
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LEA: Leap as a sepafate-category from locomote Was deletéd

to judge distances which would mark LEAPS was severely

NUR: Nurse as a behavior is Self—explanator}.. This - ;
activity was limited to the three age-sex categories: ' , B
infant male, infant female, and mother of infant. '

SRAY Scratch refers to a very common motor pattern, -in
which an individual uses his/her forearm or hindlimb to
scratch any part of the body. This is a much more lei- |
surely movement than either -ARM RUB or CHEST RUB, and
often seems to be a pattern accompanying both nervousness |
and relaxation. It is distinguished as well from GROOM,
since the area being scratched is not scrutinized or-
picked at. -Usually self-directed. o

SIC: Sit In Contact refers to sitting, lying or hanging '
of two or more monkeys together and maintaining some body
contact with each other. No EMBRACE 4s evident, nor are

‘any other forms of interactions such as GROOM, NURSE,

gpPULATE taking place if Sit In Contact is recorded.

CAR: Carry refers to an activi¥y almost entirely restricted
to infants and mothers, in which the subject is either
being carried by, or carrying another on the dorsum or
ventrum during locomotion. - : :

’DISE'DiéplaCe refers to the displacement -of one individual

by another in .a clear ineidence where one moves very close ‘
to another and replaces it directly. It is distinguished C
from APPROACH RETREAT by the rapidity with which it occurs .- . 7

‘and the proximity. of the monkeys to each other when the

displacement takes place.

L00: Look Around refers to.a very broad spectrum of .

behaviors which involves the -subject directing his/her

attention at some other monkeys, the researchers, noises, _
or just around. The look in no way belies intention - T
such-.as THREAT, and yet it is more than sust a glance.

Generally this reveals a visual alertness which follows,

_or is followed by some other activity pattern.

GET: Genital Touch pefers‘to an activity in»which the

subject touches either his/her own genitals without any
apparent scratching motion, or touches those of another
monkey. - ‘ . SRS L

FIS: Finger-Sniff is also a self-explanatory motor pattetn,
usually performed by a male monkey after “touching the
genitalia of a female. » - oL

-
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27. BRS: Branch Sniff refers to a very obvious sniffing ac-'.

- tion of a branch or an entire .area in a tree where the
individual performs it.- No di%ection or object is recorded
for this although this is often seen performed by males
after a female moves away. .

28. BSH: Branch-Shake refers to a taxa specific display-in
© which an individual bounces, shakes, or breaks.'branches.
If the display occurs with no apparent motive no object ‘
1s recorded. Usually, however, this behavior is directed s
at some other monkey and is especially prevalent when the '
researchers seem to be upsetting a group of monkeys. This
¥s distinguished from a more specific type of display- which RN
- 1s recorded separately as DISPLAY HOWL, due to the accom-: s oo
Panying vocalization and higher intensity of the latter.

29. OMT: Open Mouth Threat. refers to an entire facial expres-
" slon in which an individual opens its mouth in an 'o' o S
- formation and stares at another (ox, the researchers) in4a . = *
~ threatening way. ' The face is very ‘tense and this expression
1s usually made either before, after or during an interlude . .
in a sequence of BRANCH SHAKING. ‘ - IS

- o ‘ Lo T

30. ontact refers to a cessation of any-of the* ...
' I IN CONTACT, SIT BESIDE, EMBRACE, EAT IN- o
ORAL EMBRACE AND SNIFF, GROOM, (if SIT IN -
oken when GROOM ceases), GRAPPLE, CARRY,
PFRSE. ' If the initiator of the separation is
, the researchers, this is recorded. . Otherwise ,

~ the b8havior is recorded as being mutual in direction. - .
" This behavior is recorded only if the change in proximity

or béhavior does notvinvolve-anyvother actions such as
CHASE,: PLAY CHASE, RETREAT. If a subject does not BREAK
CONTACT, FOLLOWING may then ensue. i N o

¥

31l. GRA: Grapple refers to a characteristic form of wrestling,
with intensive body contact, but in?hpn—agonistip‘contexts.
Eisenberg (1976) describes GRAPPLE as a form of mock-
fighting with play bitting: As well it usually seems to
take place most typically when individuals are hanging -
by their tails, and uttering PLAY VOCALIZATIONS. As many
as 6 monkeys may be involved in one GRAPPLING bout. , . -

32. YEL: Yelp refers to a very characteristic vocalization P

- which is made with a very rounded mouth, and a steady:
high-pitched type of calling. At each YELP a strong -
expulsion of breath is made, and YELPING may continue in
bouts lasting over an hour. : -

, A ‘

’ : ‘ \ . _ : ‘ o

33. .SIB: Sit Beside refer$ to a neutral position in which .
two or more individuals are sitting in extremely closes

- Proximity to each other but are not in actual contact..
There may be one or more individuals SITTING IN CONTACT )
at the same time, and in this case both SIT BESIDE and 7
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"SIT IN CONTACT are recorded concomitantly for the subject.
This merely records proximity of monkeys. If one indivi-
dual approaches another and sits beside then he/she is
recorded ‘as the initiator. If the proximity appears to

_have been established by both individuals, or is contin-
uous the direction 1s recorded as being mutual.

i
34, PLA Play refers to. 1mmed1ately non- functlonal activities
by_or between indiyiduals. It is especially characteris-

“tic of young monkeys alone ‘in a tree, or between peers.

¢ 35. GRU Grunt refers to a suppressed type of vocallzatlon"
/ which involves a short 'grunting' sound. This often
either precedes or follows a bout of YELPING.

. 36. DRI: Drink is a self- explanatory motor pattern. For
. spider monkeys this usually involves scooping water from
‘a crook ‘in a tree with the hand.

37. URI: Urinate 1s also self—explanatory oY
.38.-DE%Q;Defecate is also self- explanatory

39. AGBjy Agonlstlc Bark refers . to a short rather sharp bark
. spund which is emitted«in situations of high agonism.
ot Thig may take the form of a shriek but is not a GROWL or
DISTRESS BARK. Context serves to aid in 1dent1flcatlon
of this vocallzatlon.
Lo $\GRW Growl refers to very low gutteral growllng sound .
’ - whT8h is heard in agonlstlc encounters. Often heard
'Wbefore, durlng or after a sequence of CHASING

41, EIC Eat in Contacb refers to £wo animals malntalnlng .
'~ bodily eontact as they eat. This category was only seen
‘when mothers and infants were béing observed. Often
elther or both mother and infant would eat while maintain-
1ng é%mtact.~ Direction for this behavior .indicates "who
is doing the eating. For example, if the mother is' eating
“while the infant sits quiétly on her back, the initiator
of the activity is the mother, the infant is the receiver.
fIf-both_afe eating the actgvitykis recorded as mutual.
N
42 “ERE : Erectzon refers to %h erectlon of the male penls
This is only recorded if it is clearly visible.. If the
researcher can no longer see the genitalia, the -activity
< Is-not recorded. Usually recorded simultaneously with =~ °
- anotheér form of behavior, such as GROOM SIT IN CONTACT,
. SIT BESIDE 4; . AR ' o
[ T “ . W
S "43, TER: Terrestrlal BehaVLor orlglnally was -devised to record
o dtlnc1denoes in which the monkeys came to ‘the ground for
' 'some' reason, usually t0 “the side of a temple to eat lime-
stone, or to play.. This: ,category was subsquently deleted
due to the fact that only on&e was an anlmal seen on "the’

st
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grouhd,‘and this was only for a few seconds when chased.
Secondly it was realized that the tops of temples were
simply extensions of arboreal pathways for tne\mgggeys

- and that visibility was poor for the researchers en

monkeys were on these, L : K
BRI: Bridge refers to an activity in which1oné individual
uses his/her qwn body to Join branches of adjacent trees

-to permit easier passage for another, who uses this

"bridge". Usually performed by mothers of slightly older
infants who are able to make their way slowly through
the trees, but are by no means independent of their
mothers.

. , ] ’ !

DIB: Distress Bark refersg to a sharp, shriek-like vocal-
ization resembling a cry of fear or distress. This is
especially common in sequences of highly agonistic
behavior and usually heard from monkeys who have just
been CHASED, ATTACKED, or are RETREATING. As well this
cry is often heard by monkeys alone and apparently

'looking for' certain otheri.
o : B

CHA: Chase refers to rapid and overtly.agoniétic chase

“of one animal by another. This may be a full scale chase -

>

for many meters through the trees, or a short lunging
advance, but no physical contact occurs as in ATTACK.
(Often accompanied by DISTRESS BARK if the individual is
being chased, and AGONISTIC BARKS if the individual is
doing the chasing). : ' :
WHI: Whine refers to a very high-pitched whining sound
without the loud shrillness of Barks. It may resemble a

>

‘mewing sound and is,often heard by infants and juveniles.

communicating with mMothers and adult females. As well it

frequently occurs after agonistic encounters.

BRR: Branch Rub refers to any movement in which an indivi-
dual apparently rubs either genitalia or the pectoral - '
region on a branch. A female, for example pubs her long
clitoris along a branch by sliding down'thﬂylimb. This
‘may have some marking function as indicated by the PLACE.
OR BRANCH SNIF%ING which frequently follows BRANCH RUB. -

JAGA: Agoniétié Abproach was‘o;iginaily devised to récord
" approaches.which did not enhance affinity between indivi-.

duals, . However, this category was deleted since sueh

. approaches usually involved eithg{'CHASING or resulted

~in DISPLACE.

R . - ]

COP: Copuldte refers té'activity-which§ihvolve5jfﬁpusting -

'by the male and reception by the female.
. A o .
ATT: Attack refers to an encounter bétween two or more

actual cuffs, hits, or swipes at othenr animals.

~monKeys which is more severe than CHASE since it involves

A
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52. SPA: Spar refers to a behavioral sequence in which
‘individuals do not actually come in to contact for
wrestling, or playing and yet they do not CHASE o-
RETREAT from/ each other as in agonistic situations.
Instead thig involves a sort of teasing in which =hey

- ’circle eachZother and maintain a fairly even distance
between th% selves,.onlx seen between spiders and howlers.
: ’ \

53. DIH: Display Howl refers to form of ritualized display
behavior which is most often exhibited by several adult
males together. Eisenberg refers to this as a "Male
agonistic display" (1976). It involves leaping, ~ranch-
shaking, physical contact between males as they perform
the display and loud howling which may be a form of -
intergroup spacing behaviors.



