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BEHAVIOR OF RED SPIDEL MONKEYS IN PANAMA
C. II. CARPENTER :

The general purpose of the invesiizalion deseribed in this papor was to
supplement existing loowledgh of the activities and social relations of non-
human primates living under natural conditions. Red spider monkeys
{Ateles geoffroyd 10hL) were selected as mood subjeets for & study like the one
atready made of howling monkeys (Corpenter, 19343, Adequate daia were
sowrht with o view to eventual comparative work on many impocant dypes
of American and Old Woeld primates,

The observational dota which sre the basis of fhis report were eollected
during bwo pnesmpnients in the Colo Tegion of western Panama, A fotal of
forty-cizht days was spent in the lorest. At times it was possible to malke
daily and almost eoniinuwous observations on groups or parts of groups of
spider monkeys. The first camp lasted from June 1 %o 20, 1932, and the
scoond from February 18 to Mareh 12, 1933, Much remains to be done
before the work on spider monkeys is corplete. Therciore this is a pre-
Limninary renort.

The La Vaca River flows through the poorly mapped and sparsely settled
Coto Degion which lies on the bovder of Panama and Costa Riea, Along
thig rviver, toward the foot-hills, the forest is dense and s cecupied by an
abundance of wild life that is almost entircely unmolested by hunters. There
avc to be found tepirs, deer, jaguars, puinas, ocelois, tayras, pecearies, many
small mammals, and o great variety of birds. In addition, there are five
types of monkeys: red spider monkeys (Afeles geoffroyd Kihl), very plentiful-—
possibiy more than two hundred of them occurring on every squars mile;
eapuenin monkeys {Cebus capucinus), more limited in number; howling
monkeys (Alowetia pallfale paliictz), few in numbor and rarely seen, but
oeeasionally heard howiing in the distanee; squirrel monkeys (Saiwir? drsledis
dratedis), fairly pleatiful in the low bush reslons; and marmoescls (Uedipamidas
geaffropey, vory scarce. 1t was in the resfon of this dense, undisturbed animal
popuintion that 2 camp was estabiished in 1932 and oceupied again in 1933,
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approvad and spunsorsiion of Prodessor obert M. Yerkes of the Laboratorios
of Comparntive I'syeh :ahiu‘.ng;-r, Yale Univessily,  The investization, Hirther-
maore, was made possitie by o Nutlonal Researeh Felloveshin in the Dinlosien]
Smcnrv and by an additional grant to Yule University from ihe Committes
for Research in Problems of Sex, “m.uumi Research Couneil.  The aniheor
pratefully acknowledees e any serviess of the Uiited Feals gy sl
the Chirigni Land Company given through t.]:mr reprosentatives, Mr, Sterling
Blalr and Mr, Iennoth Block,

The expedition into the Coto Tegion in 1832 was o ::fmpontavu, undertaking
planned primarily for the purposes of eollecting hoth live and dead Specimens
of red spider monkeys and of E'Jnnﬁl}ﬂfl]'.l"" their natural activivies and group life,
The other monkays of the region were of secondary intevest.  Anact [rom the
author the following selentists engased in the undertakine: s, Roboert
Hemaer, Herbert C. Clark, Gnnrga B, Wisloeki, Adoiph I1. Schults, and
‘Carl M. Johnson. Their subjects of study were: 'ntc-ﬂtiuul protomos,
pathology, reproductive anatomy, and physical anthropolos .

The writer returned to the previously established eamp in February, 1933,
accompanied by Mariana Evans Carpenter and two natives, His pumase
on the first expedition had been to gain experlence in the bush alonz with
crperienced feld ].hl-uul’l.llhb, to explore the possibilities of making a compre-
hensive study of red spider monkeys in their natural environment, and to
begin such o study if favorable conditions were found. The seeond cxpodi-
tion was carricd out in order i suraplcmmt the data previously acquired, to
collect & colony of live spider monkeys for use in the laboratory, to coilcet o
series of fomale reproductive tracts for histological study and comparisons,
and finally to obtain motion and still phmowmphm records of the activities
of spider monkeys. :

FHOOCEDTLE

Ohaervational work wis confined to a secior of forest nesr cormnp which was reserved
for thia purpese. Tt was found to be more adveatagzous to conecntoate work in o small
grea and to become thoroughly Tamiliac with the region and s snimals than to work
ever & lerge unfamiliar territory.  No hunting was pormitted in this aces, becarise bunt-
ing and successiul observailon sre ineonsistent, The acctor, which came o be known
as the ¥ale Quadeant, was thoreughly mapoed, ezpeeially with referonce to food trees,
to.trees wheee spider monkey colonies wera 1-.rund to spend the night, and to places
where tho groups tended to spend radbor long periuds of time ressing :m_d plavine, A
net-waork of inconsplouous patlweys was laid oub through the ares and dicest paths were
aub from food tree to foml troe and bedween other loel of activity,

Four borge groups conizining & totel of shout one hundred animals inlabited the
reserved guodrnnt of {orest; thus there were plenty of animals for obsarmvation. Ordi-
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narily, these groups of spider monkeyas swoke o3 dawan and began travelling dinmedis el y;
thay freud, maved, vesbead, wied pleved pecindien ; : Sialieg dhey returned
to one of aoverad customnry “nhodde™ Crees sra seltied dewns for Lhe nigmisk, AL bimes
proup would spend edght or ben steoessive oicis in e a

theza animmals teavel eather v !

tangled forest,  Bven when unidiad “ v bl
giderable aren when truvelling; and wiven a0 00 g vr mn st prer 3 gramgos sl g
into & number of subgroups that may beerome sepnrilind by speees of as mnel sz foor o
five bundeed yards,

[twns neeessary oo be content mainlv with ol=eevation of sulseeonpe, For ontice mrouna
could not be followed for long perieds of $ime.  Two plang i obanrving wors s,
These were froquently alternuged: (L) Animals weeo watehod from ar nbsushy sad (2] sihe-
groups were [ollowed elosely for the longest presible time during a day's wock. 14 was
impossible, ducing the relatively bhricf previcd spent with the gonimals , b neeustom them
Lo Live prescniea of Lhe observer,

Many dead spocimens weee pvailabie for elose exunination,  Twelve Hve fnfanks anil
juveniles were collected in 1932, and sixteon in 1038 Cloge range shsrevaiion of thedga
living animals aided greatly in clasailying the monkers seon in the wild with g o
sex and Lo stage of developraent.  While working in rerions other Bhan the oo reservieg
for behaviornl ohservation, it was possible to eollon: females Jniged to be in o state of
atstrons, to remove the reproductive trasts, and thus to coroelnte bolmvinel and wome
tomienl information.  Also, it was pessible to callect pathological inddividunla, aod cven
entive subgroups, ¢g., o subgroup of males, o order'to cheek field observations,

Bxperimenss were macde with methods of trapping Hve spider monlkows,  TLwos fonnd
that the aninls pveided suspended ropes with trizger relenses, ns well us other by pies ef
arboren] tenpa. Baperiments were also mnde with tear zos. This 1'r.|3l'.t]u.l, sbilnuzh
promizing, was found to be imprasticuble under the prevailing conditions and wich the
belp thed was availably. The primitive method of sheoting the mother that carried a
young one of desivable aize and theo r-':wvcriu..; the infant From the dead animal wos
resoried to with success.  Two well trained natives could shus coliced un averngs of two
youns m-.:rllr.-::;.-s each doy.

i Low dar breves, Gironps of
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HRACTIONS OF SMIDER MONKEETS T0 MAN

When approached, these animals typleally begin barking,  Froquently shoy approcell
the oliserver. The usual terries-like bask of great excitemens may ot times change to &
metailic chafter repeated with geost [requency,  When males, and semeSimes adult
females, are closely approached they may growl in o strikingly “vielous’ manner,
Typically, the animals come to the terminal parts of branches, often to within forty or
fifty fect of the chaerver, and shule the branches. This neey be done with cither the
hanals or feed; or hoth Lha hands and feet may be vsed while the animal hangs by ks tail,
Cunc;urmnﬂ;.' pnd almost invariably, vigorous seratehing cccurs. OF this there nre

weied poticrns.  The handa may be used either singly or together toeseratch the sides,
'I‘mck and shoulders epposite to the hand that iz being wsed.  Oseasionally both brads
wiil b used £2 serateh one font or both fect conssentively, or both feod may be used to
seratoh an exbended arm. There moy oeour aleng with thi.hl;" petions, FUnRInE mive-
wents of the hind legs whils the snimel hawgs suspended by its hands or toil or by bath
togather. These may possibly be incipiont escape movements. I seated, the animal
ey sway baek and forth and voesulize nolsily.

The breaking off and dropping of branches s a m::epicuma pird of the resctions of
apdder mankeys to man,  Yery feeowently thise ani L off and drop b with
clugs rafovence tr the abserver.  Any exporlenced native will warn ane of this seurce of

possible dunger,  Green branshes sometimes, but moss often large dead limbs weighing
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up to I,"'[j_""]t. ar ton pounds may be braken aff aad bet Tall owand -LEw abaerver. (e
enn weil impgine the bupact ol one ol 5ese miasiles when coeggnal Trois Suriy o Gl
feet nhove the groutd,  This behavior eannat be deseribod os dhrowing, although the
animal moy cavse the objeet to full away from the perpenedicubar by & shaep wist nf its
body or o swinging tircalnr movement of its powerial tndl.  The dropping of ohjects
fruim the trees with reference to o disturbing person may he eonsideced, appareitly, as n
defensive adaptation arising from the more generalized holal of shaking braoches. A
sipnificant varigtion of this habit oveurs wiien the animsl breaks off o lumb and bolde 16
for o time varying from o few seconds to ball o minute or more hefore [ebting it fall,
capecinlly in gituotions where this deloyed netion results in the limb®s fnliing closcr to
the approsching obscever.  Related to this Lehavier of dropping objeets toward the
ohserver is the sommon aebivity of releasing feeal mntber andd wrine with reference do
him. It seems quite clear that these hebavior pattorns can be elussed na “ingtroaentad
acts™ gorried out with reference to particulsr dafensive objestives,

The reactions of epider moenkeya to mon show threee vather elonely difforantinted
Srprinblons:

Lo Aggressive, moving-toward, “blull® reactions ocear most (requently.  Almest
alwnys animals show this type of teaction when first approached and for o short thoe
thorenfier. )

2, Tollawing the initial renction, ducing which thue the excibement of the animals
incresses, {light reactions are ghown., During these responses, the group splits up iito »
number of subdivisions.,

3. Animads that have been hunded and shot at may rencda porfectly quict and par-
tinliy eoncealed when they are spproached. This type of defrmse renction i very
eleotive in cnusing one to averlodk the animela. “In general, splder monkeyva Dehava
toward nun as they would Loward ae cociny ;i iz something to be deiven away or to be
flized from,

FOOD AND YEREDING ACTEIVITY

Fed spider monkeys have been elassed correctly ns Teagivaraus. [ i estimoted that
ashout 80 per eent of their food conziais of fruits or nuts, The animals may live [oc
gousidernble poriods of time on ooly the one or two kinds of freit whick are then in
seasen,  In June, 1932, “hogomani’ or owild outmeg formed o most immportant part
of their dict; this nut is enten Tor the mass of red aril which lies beneath the thiek hull
Az many a2 nineéy of the kernels, which are as large ns oo smadl Biekory nut ond which ara
swallowed whole, raay be found in the stomach and intestines of an adult .‘:plr]r't' manlioy,
“lerba’ and ”L.-:r'l_;.im]]m,” bean=like nuts found in abondanes in the forests of the Coto
egion, wero alas of great importance as monkey foods.  These nuls are evidently vich
in nutritive value, beeause the monkeys were excendingly fat while they were feeding
an theni.  Io February, 1933, when only o fow "berbacilla’ wero to be had, the animals
lacked much less well-fod than during June of $he previous year, st which time the -»p-l:-:h
mens collected were very fat,  In February, 1933, they were eating “higo," Phigecon’’
{wild Bzs), “bogamani,” & few "horbaeilln” which matwred early, '*"n:] " enynaat
“eainito,” ond soveral {ruits that were not identified. The following tr!zc:a, naeoned
aceording to Standley (1933) are some of the most impartant sourees of food for the spidar
monkeys: Fiows sostaricona, Fiows plabrale, Helicosiplis latifolia, F"‘!':"Gﬂ'a PeEengLs,
Virely werdurgid, Persco amipricone, Liconio plalypus, Ingo cmul.?x Frga goldimandi,
Toge speciabills, Dipterye ponamensds, Anocardiem exeolsum, Angonrdium occidendale,
Spondiag wunabin, Hheedia madruno, Gus.,rmm snprerba, Patdiven guoysee, Chrysopliyliun
eulnilo.

an

is known of spider monkey fools other then feuits,  The aninuls may of times
B s0en 3 Toand in dead limbs, anngeently for Inreoe
wid insoets,  No evidones was 3 c--md b inediente that they eat birds' eggs o young bivds

earching through ]é.ln."l."_-, aader b




CATPFENTER—EEHAVIOR OF RED GPIDER MONKEYS IN PANAMA 175

from the nesta.  They consume small qnantition of s and flowers, hut these consti-
tute an insignificantd pact of Lheir diek,

Spider monkeys begin feeding shordly sfier dawn, The nest nctive period of foeding
accurs between daybrenk nnd abeizk 10 o ¢ loeic) Lhas periosd of heavsr feeding i followed
by ene of comparative rest lor L sdults and play for Lhe young. Fuewding in the afloe-
noon i less aetive and more spoendic than i the Tore-noon. [ miny continue until dark.

EA Al Tl

The locomation of apider wmonkess b odevelopend wore towand the arthoprade Lyepe
thew in other pladyrrhioes,  The brachinting wovenaenis of Lhese wonkeys approash
the form of nrboren] Jocomotion charmeteristie of Kihl)#ll‘rﬁ. Mormally, spider monkeys
travel along the upper surfaces of lide, wsiog all foar feel wodd caeeying the Lol arched
aver the ook, - It is principally while erossing from onesupport to anocher that brachi-
ating oecurs. At this tire, too, tha powerful tail is hrought into play 83 o suspeading
appendage.  During these movements the hasds, s, anad Gail are usiod b0 ke con-
toct with supports, Sphler menkeys show o sirong pendeney e keep Lheic heada
wpwnpd; therefore, when desecsding o perpendieubes Tmb, vine, or tree trunl, they o
baekward rather than bewd foremodt Dike howlerss.  While passing sioag o horizonbal
limb, the long, foar-fingered bands s tuened cutward oo the support; during beashia-
tion, the hand becomes an effective book,

They frequently moke long jumps outward and downwaerd, covoring at times more
than thicty fect. While jumping, an animal spreads oll of ity appendages, thus inereas-
ing both the air resistance snd the pussibility of making contact with the objeets townrd
which idia] A ping. Sewveral times antmels hove boen seon do release all holds and drop
gtraight downward for twenty or twenty-fiva feet to lower limbs or tree tops,

Tha uvemge speed of locoimoiion is about thot of o man walking ot top gpeed.  Gone
erally apeoking, they show o grest varciety of forms and speeds of locomotor oobivity,
Their motions are rauch more exible than those of howlers,

TERRITORIALITY AND WOMADISM

Groups of spider menkeys are semi-nomedic, that is, cach group inbabits an srew of
the forest which, though fairly definite, may overlap the Lerritory of ather groups,
Within thia territory, they wander nbout w:t.h their activities centering sround food and
lodge treea,  Shiftain territorisl runge undoubtedly aceur, bad apporently the change is
glow, In Juoo, 1932, there was, in the aren resecved for observabicnal work, o elan
that could be identified from day to day with eonsiderabie certainty. Almost cvery
night this group siept within sar-shot of camp in trees across the river, Ior eight aue-
cessive nights the animals returned to the some clump of “nispero’ trees.  Throughout
the day, the proup travelled, in gencral, over the some routes from one food tres to
another and to and from fevorable places in the deep forest where the midedey “siesta’
ooeurted,  Soversl other groups were rezularly located in their own particular home
areas. Experienced huntars knﬂw and make use of the fact thet groups tend to inhabit

special nrens.

Little ia known of the factors that rogulate the limites snd the shifting of territorics
af different groups. [t may be assumed, however, that the aize of the group, snd the
evailability of food and of feverakle trees in which o ploy, reat, and apend the night are
influential. Tho competition of groups in adjacent regions would also be zignificant.
it avould be expostod that eboanges in the ierritoeisl rangs would sceur coineidently
with the seagonal variations of the food supnly,

It aeoms reasonable to suppoas that o clan beeomes &dn}'.-mti to o particular aren
partly beeavse of the faciiitation estahlished dhrough feeding constont asaceintion,
resting, playing, and other normal daily activities, The loeations of food trees, of
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arbarenl travel routes, and of plares Dovesable for obler kinds ol aetbasy nrR Andn
Leasned,  Thoy tien funeiion masddrecawve

OHGANIZATION QF AUIDER MONREY GROUTDS

This peeliminary stody imwdionies L
tion which diflors from thak Jeseriinal e
S Typieally, an obseever fnds spader noei
{a} a femnde and ot aF e yonig, (o

fier muonkeys Tuve i forra of gronp orgsnioe

b}

. U hede venpee v o
() one or more eales aid many mers femdes withi thelr voung ones, o (o) seales oudy.
1f these smaller groupings sre followed fora day, it will be diseovered that they evien-
fuallv join with olhers in various combinations.  The subgroupings lirst ohsorved mauy
belong to o larger grouping thab condsing e many as forky tnedividunis.  To roverse Lhe
doseription, if the large growp s found in the early morning i elosely ohaeevod, 14 may
be geen to divide into many sealler groupings thut beeome sepataied (rom ench ol
for varving distances and for difereat pericds of time during the day. L adiv s aef
the larzer group or over-group will keep maore or less in touch wish each ollor by i
of voealizations that ace exchenped among them. The individuals thab make up the
subgroups usunlly stay within aight of cacl ather, ,

Table I pives the composition of 10 subgroupines which are random selections of
types &s observed in many elans and recorded in field notus,  The varinbiling o the
proupings ns o number and sonpostbion and the raitoa of adult fomaies to ndult males
espeeially worthy of considerstion. In sddition to the groupings that sro listed o
itomized form in the table, seven othor subgraupings were ohaerved which contuined only
adult males with no females or young,  These male subgroupines oonseibute o distin-
guishing characteristic of the erganization of spider monkey socicties.

A study of the tempornry subgroupings of spider monkeys scems to warrand thoor
classification into three categories: (a) male subgroupings, {b) femole sulgroupings
{excluaive af the voung found with them], and (e) mixed suhgroupings. Al three kinds
of subgroupings e usually found, so far ss available data indicate, in each large,
relatively ateble group or assoeistion,

With thres excopiions the subgroupings listed in Toble I eontain both malex and
femnles. Subgroupinga 7, 13, 16 and 18 may be considered compound in the acnse that
cech contuins male subgroupinga which moved rather elosely with the other individuals.
The frst subgroupings (ne. 1) in the table conalaied of o mother and an infant {3l in
the dark eolor phaae) which she carried oo ber belly, and o semi-indepeadent juvenils,

3 the sixteen subgroupings which coniain males, one has an equal nmumber of adult
raslos and females, four hove more modes than females (these counia include the exclu-
sively male subgroupings) and eleven have more edult females than males. As yeb the
data are too limited to permit of statistical treatment of the proupingsz znd it is impos-
sible to ascertain the central grouping tendencies and the cheraeleristic soclonomic
gex ratio (ratio of males to females living within groupa).

The male groupings range in size from three to ten individuala; two subgroupings
have three, two have five, zad in the others there ace four, seven, and ten adult mala
animals. All the animels forming several of these aroupings were collected in order to
show aceurately whot types of individuals composed them. A, F[L Schulis and the
author, judzing from dentition wnd physical development, have coneluded that the
members of these subgroups range in age irom early adulthood to senility. Sarae of the
seia of teeth were perfect and well developed, others wera Hygung," while skl others
wore Yold? These Andings sppose the theery that all males living in unisexual sub-
groupings or a5 “solitary’’ individusla are so old or weak that they cannob meef the
competitlon within the muin group,

The subgroupings that have been deseribad assnciztein various combinations to make
up the typical society of spider monkeys. The total number of animals in one particalar
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major grongr s lenrned alter fntenaive stady and af e several fortunnte opportunitica
had oecurred of observing the entize clar B8 10 eniw et o Jeds minwe teves, B Fithe
raary, 1083, the group contained thicty-three animais of all elasses. There weoe eighs
adult males, fifteen adult femnples (fonr of which carried infanta), wnd six semi-inde-
pendent juveniles,  Duping tie lase ween of Uhe smme montly, this lacge grop wos
repentodly found broken up inte the follewing mnre closely nsrocinbed subgroupings:
(m) & male subgrouping of three well matured nnd one immatare male, {b) rsubgrouping

of four maothers with their infunte, jaus fosr Teonles, five Juveniles, sl ono madn,
TABLE I
Subgroups af apider wmonkeys
IHFANTRL I- JUTENILEST
MCHBEHR MaLXa FEXALED MOTHERS TFT AL
No. 1 | MNo 2 MNp. 1 No.2
1 1 1 1 3
2 1 1 1 A
3 3 1 1 1 i
4 2 a3 1- il
4] a4 1 1 1 i 7
& 3 1 1 i 1 7
7 5 i i 1 ¥
] 5] | 1 &
9 1 2 L 1| i 3 g
10 2 3 1 | & 3
1L 1 4 1 I i 1 2 10
12 3 ] 1 | ik 2 10
13 T 2 i 1 10
14 i 4 i 2 2 T 1 11
15 2 3 2 2 2 L 12
16 3 4 3 3 ' 15
17 2 3 2 2 a4 2 16
18 5 4 ] 2 ] L 17
19 s | 4 2 2 3 2 17
46 | & 22 2 20 2L 16 181

1 Infants ara those young that ace in the dork color phase and are maialy dependent
on their mothers, Infants classed as number 1 are carried on the mother's belly or side,
those elassed a8 number 2 are earried an the mother's back,

3 Juveniles are those young that are semi-independent of their mothers but ave closely
associated with them ip subgroups.  Number 1 and numbar 2 juveniies are differentinted
on the basis of size snd their relation to their mothera,

{c) nsubgroping of six females, one juvenile and one adult mele, and {d) a subgrouping
of two pdult females, one adult mole snd one juvenile.  All thet could be legrned aboad
the proupings of other elans subsiantiotes the supposision theb the one described is
fuitly typical for spider monkeys, Additional information ia needed to give the range
of varinhility In this type of peimate grouping.

Availakle data do not permit generalizations regarding the scctonomic sex retio in
gpider menkey proups,  Such fwets 2z we hoave indiente strongly that, even including
the males of unisexusl subgroupings, there are more adult fomales in the groups then
there are adult malea.  This is comparable with the condition found in howling monkeys
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Carponter, 1934, Wisloeki (1030, p. 1770 and Sehulte, by mesns of rodon esliceling
af animals, found "n gront prepondernnee of fenesles o the spilier and Towiing meakeys. "

REFRODTCTIVG BEAAVIOR

Cﬂ"u'll.atlcln wis net aeen lTl the free 'I.':H'I""I ng&; Heder r“'lnl'lnl."j H, Lt pn.,..l‘r'r.z. l'_h RO I'!I'I'ILFI..I,"}"
sexual bebavior were abservel, These vonsi croanbie's manipulaging the geontiy
developed elitoris of the Trmg e, embeneing her, eneevingg ber, wml chaddoring.

Ci}.'mn]tr.'...uv. qualitative evidenes hiss eeen pasbesnd thon indinostes phak $he red
spider female hos o rather definion aesues period, AL Sinees femaded conbd e aboepoed
unusually closely associnted with one or e soades, D dwo veopsions feliaiss wepe
colleetrd nltor prodiction on the boeds of gheie Sohnvior het Chey were I aestroes,
One of the females wia gssocioted with w singie mede arsd the olber was ossociztod with
the severnl males of o mixed subgroupineg.  Meeently formued 1--|.gum[ plugs woee fownd
in both of these femeles. The wails and [umine of the vagings were prenely enlucged
ad compared with those of females suekling young.

Spider monkeys in the wild bave no distinet browding scason,  In June, 1032, cod in
February mud Mareh, 1033, all sizes of infont and juvenile aoimals were scon, and ropre-
sentative stages throughout the development of embryos were cxunined.  The conehi-
siong renched by Wislecki (1930) snd Schulte that these animals have oo breeding season,
and the ssme cpinions expressed by othor naturalists, are confirmed by the observa-
tinns made daering thia study. There soill remaing the possinility, however, that thare
may be considerable floctuation in the nember of young born during the different paris
af tha year.,

RELATIONS OF MOTHERS ANL THEIR YOUNG

'ar o sbiort while, posaibly nof more than one maenth, an infanb spider monkey
carricd on the belly of its mother, and after this interval it rides the molher’s baek in the
sueral and lunbar reglon.  During locomotion of thie femele, the tall of the infant is
cotled arcund that of the mother close to its base. The foet of the infant clamp them-
zolves inte the mothor's flanks aod the handa grasp the hair of the mother's sides.

Young spider menkeys pres through o black coler phese during appresimstely the
Arst six menths of theie lves, os has been determined Jrom o captive specimen,  Aftor
this they begin to take on the reddish coloration of the adulé; this color phase is {ully
developed when the animals sre sbout ten tnonths of ngs,  During the black color phase,
the voung are almest entively dependent on tieir methers.  They ace racely seen trpvels
ling alone during progeession of the ¢lan, and are usaally found close by the mother while
ghe ix at rest. Such young are classed as infants in Table I The period of “inlant
dependeney’ in spider monkays is seemingly mueh longer than in Eltl'hsr howlers or
eapuching.  The vounp apider monkeys sre dependent to o large extent on their mothers
entil they are well into the reddish color phase, ie., until they are sbout ten months of
apa. Then they gradually pass from a period of dependency to one of independence.

Sixteen infania were collected and some of the older of those caught were in the wean-

ng perind ! others were in the easly prrt of the reddish color phase.  The weight of these

animals ranged from 768 to 2270 grams. They aversged 15782453 grams.  The larger
infants wre rorely carried by their mothers, A captive specimen that weighed 2000
grams wag approximately twelve months of age. The largest of the monkeys captured
were just cutting their permanent inelsor teath, and this cheels with the fact that o
voung dnimel raised in eaptivicy eut her lower incisors when between eleven and thirtodn
montha of age. When she was Gfteen months old, all lous incisors were faicly well
dovelaped. -

Temele spider monkeya nppesr to be more caveful of their young than are howlar
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females.  Spider monkeys have boen seen to teavel necnss several treo Lops, enteR thaie
infants, pith them on theic bueks wid eaeey theas anz, S Liiees fiee Doieaes bebovn
as if puarding their young from other mcnkeys or from o human observer or husier.
Like howlers, spider monkeys help their gemi-indepondent infants across didienid pleces
in the arboreal pathwoys,  This s wsunliy doan by pulling topether the separatod vines
or brunchea over which o crossing (s to ho made.  Somctimes thee are poriods of driay
af forty or filty seconds between the time whon the feniade pulls the sdpparis together
and the young mekes the crossing. At other iznos the femples take the younz ones on
their backs, corry them acrose the difficult pussage sad then put them off on she other
side. Mozt unuzual is the ohservation of s female spider monkey that held & vine close
ton tree drank while five young animals, which could not otheowise have crossed, pussed
from the vine to the bree,

GRODMING AND TLAY

Afew inztances of grooming were obaerved in apider monkeys in the wild,  This form
of activity oeourred particularly between femsies aoad theie youne ones, Usually, the
females picked through the fnir of their yivang withous, as fi s couid b e
putting their mouihs to the hair or skin of the young noimals,  The
make long downward cuerying movements of Lheir hands over the infants.  More Gaely
adjusted snoverents were shown as one animal parted Ghe hair sod searehed wvier She
skin of an asscciste.  In zodlogical gardens, spider monkeys have been seen to caplare
the hoir and remove particles from one another in a manner similar Lo the grooming
hehavior of mucsques,  Apparently this aetivity i3 more promineat in eapuchins than
in spider monkeys, It ia racely seen i howlers,

A relatively great voriety.of pluy patterns is shown by youngspider monkeya,  Taail
if any behovicr that mixht bo interpreted os play ceeurs among aduld animais §edi-
vidun! play pottorns consist of ranning, Jumping from ono hraneh to anether oc standing

kil and jumping up and down, swinging (rom o limb by means of one or several pessible

combinations of the sppoendages, and playing with sticks or other obiects,  Very young
animuols bave been observed playing with their fect, teils and sexusl organs,  The greater
amount of spider monkey play may be correctly considered a2 aceial, involving sz it does
more than one individual, Young apider raonkeys may choese each other for bouars over
circuitous routes, or moy cobeh and bike cach otler. Wrestling 15 2 prominent form of
play. Thia may eceur when the young ones sre sitting on a-limb, bud frequently it
oeeurs when they are swinging by their tpils, Onec four young juveniles were seen
swinging tagether feom a limb wnd wrestling vigorously.

P . ¥
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CODRDINATION AND CONTROL OF GROUTPM

The codrdination snd control of groups are mediated by complex behavioral patterna
and responses to them, Meana of condeol and codrdingtion are eontact or forceful
control, gross movements, gesturea and vocalizationa.

A female may control the movements and posturea of her infant by forcelul direeting,
Thercby the behavior of the two animala may become codrdinated.  After repetition
of this many times, posaibly throvgh & peocess of redintogration,. the young come to
respond to rodused cues) g, it i Anally no longer necessary for the female Lo 2o to the
infant, pick it up and put it on her buck, for her movernent toward the infant produces o
response in the infant of mounting fhe female and ossuming o position seitablle for
carriage.

Postures and bodily atirtudes beeome mesns of commuanieation smong nnimals that
arn ng closely associnbed az the individuals of spider monkey elaa. The postare of o
recepiive fomale or the posture of o male or o female thal is preparing to attack, may
coll forth in other animsls antleipatory behevior of oither approach, attaclk, or flight,
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Postures of corinin animnds arem bo signily forth-coming webion; associnfos seom to
prepoucs Tor Lhe sebsequend nebion by resprending fo antieagsdory prsbires.
Leadedinntion cunnot be disemssed ademeotoly
with the dato available, Capiive apeciinens show o greab wariety of Tacial expressions
which undoubtodly besome associnted with cortain stutes of moetivation and call forth
fitting responses in nssocintes.  The protruding Uips, squinked eyes and wrinkled fore-
hond seem o indiente an attitude of appronch end friendliness,  The half-open mouth
croibting 8 series of grunts would seem o indicote sexual receptiviiy.

Only odow of the many types of vacalizations can be deseribed nbong with the sitoo-
tions giving rise to them and the responses that they call forth from sssociztes.  The
tersioe-dike hark ocours regulerly when spider monkeys in the wild are anproschad by
an observer,  Dhefonsive notion or fight e concomicant types of response,  The bark-
ing sl ocours when two stranpge or neighboring grouapgs meck,. Within the group, the
barking aceves a3 o warning signal bo sther animals.  This barking corresponids to the
hewls or barking roscz of howlera {Corpenter, 1034),  Growls pre given by sdult spider
monkevs, mainly by males, when they ere elosely approwchod by an ohserver and when
they are preatly aroused.  This type of vocalizntion may alao be eand when sulgenngs
or groups are contending with each other,  The thizd mosé (roqueniiy hoard voealinn
tion resembles the whinny of a horse, with o higher piteh and less volume,  This voeondis
zotion cooura when aubgroups or individusla become separated, and the anporent
function of the sound ia to cobrdinate the movementa of sepacsted suberonps within a
cian.  The whinnica of spider monkeya correspond ¢o the caws ehareleristie of capuchin
maonkeya. These wre just a few af the many stimulus sets charneteristic of spuder mon-
Eeys Lhat nid in tha codrdination of the group,

Pugnaeity is the natursl foree used to instrument social motivakion and eonitrol in
snimal prouna, bie few instrneoes of fighting that were obaoerved consisted of mailes
cantending with ench other. The mules growled, clinched, bit, squealed, and dben
saparated.  Soversl epecimens have been collectod that showed Large sears on the hands,
shoulders and head; some had their cors torn.  Biting i3 the effestive way of fghting for
these animalz. 16 [a just probable that the seriouaness of the fighi helps to defarmina
the short duration of encounters and the infrequency of their cecurrence,

Groups af spider moakeys secmingly have no hizhly centeplived socind contecl. In
many types of animals, groups are dominated by & single lender, frequently an old nele.
Controlinspider monkey groups s move dilfuse.  Ibscoma bo rost maindy with the adults,
either male or female, of the aubgroups,  Females take an active but subordinete pare
o leading and defendiag the group and subgroup,  When o group s disturbed, tho males,
ineludiag these in the mole subgreapings, resh toward the ploce of distarbanee sod under
these conditions, rudimentary types of codperation pre to be obgerved,

Gestures and their signifieanes insocl
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