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PREFACE

Hﬁ‘ : e Feb oo before the
2 in Fe , 192 ore
Kathropologien; Society of U i landnn,
and w];-annmtly bilshed in The Reafise {’;,’2&‘
I wan unpre ince my cmn curionity sl
mll hehaviour of monkeyn and apes had beon arqused

with wild bab in South
Aﬁm—fnr the ready inberest shown in miy elmervabons,
tut the opiniony e:gcud by ‘Prnfelscr ‘Flllot Smith,
FR.S., B. Malinewski
atmgthm:d my o%n \ef Ijnt the |ubject wai relevnnt
to anthropology and stimulated me to pursue it further.
The ppputtun tynfdmngthlswupmdedbyrzg
ssgociation with the Zoological Secicty of London
study of its rich :ulle.chun of mookeys and apes was
greatly facilitared by th g d e
of the Svccty's i adl
of Sir Peeer’ Chalmers ‘Muchdl FRE, 1 thn Sounty"u
Secretary.  Aided b_yg-nnubmh{rumﬂm Socie
from the Royal Society of Loadon, I wos alse ab
the early part of 1930, to revisit South Aﬁ-u:nmm]]ect
spatomicsl material and ance dguin to make observations
©n baboona in their naturel habitat,

‘This volume embodies the results of ry investiga-
tichs. I do not claim to have given a complete account
of the social lives of the snimals which I studied, but, so
far a5 I could, 1 have considered all che available and
relmnl fucts. My own Mwhnmbem made

my inter-
peetations PRy waighted with no mare r_{ln
Insistence of the facts th I have
the wabject from the deterministic point ¢ o view offdm
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phyuulngm. treating overt bebavicur aa the reault or
expresgon phymolog:cal events which heva been made

In doing this
I am fully sware that others might wish to fogard the
data from nn oppasite angle.

I »m doeply indebted to Professor G. Elliot Smith
for bin cootinuows interoat in my work. To him, to
Professor A, G, Tansicy, F.R.5., to Professor ], P. Hill,

R.5,, Professor Lancelor Hoghen and to Dr, A, &
Parkes, I owe thanks for mnn criticipma and =
huﬂa For &mmaum to publ :sh the patholnggum

i XIV, I am indebted to Sir Peter

Chl.llmm's Mnc.hh:JIz::;? t{;dCosl:CIml A, IIE"I I-::lr]nm,
mﬂo@“ 0 ¢ f L
of this Society andogjof the lnﬁmw n; Anﬂ“(lg;"ny,
Unisernity College, have helped me in many ways, ‘1
am espe _[,gratlfu\ to Dr. B L and to Dr,
Fatharine Tanaley, wha kept a record of the Zoolngical
Socicty’s colony of Baboona during sy ahsence in Seath
Africa last year, and tv Mim Margaret Gardiner, whe
asmsmd mcﬁrenﬂym the preparation of this beok.  Mr.

. E. Saun Bond, and Herr Heinz
Hz:k vety kmdly lent lhc phumg'mphs from which the
plates were prepated,

5. ZUCKERMAN.



CHAFTER 1
HUMAN BOCIOLOGCY AND THE BUB-HUMAN
PRIMATES

ONKEYS and apes had attracted buman inter-
lnugbeﬂmeHuppaua,lmmnﬂmofthc
beenth century, advised posterity that “it would
lead not u little ta Philosophy, if cne wers to spend 1
day" with apes %ﬁr burman wit excecds
ﬂmn, what dirtance lica rutish and mtionat
tion."*  His wus 2 somewhst enterprising
mggeninn, since the available informaton on
wlf:;:l haorwulzol;:w muucll an opinion consisted
eni ani tes w] apparent object waa to
lhw{mlhwﬁrrmmdlpesmfmmmnbut,
on the contrary, how subtly they behave and how often
their behaviour can be;l:ocnbcd in brti:rma wh;lngmuz
found ad.eqn:te to deseribe our own. ut
merely reflected his gfﬂ Cartesian

principles; or it may be that he doubted the sccurscy
of the literaturc on monkeys and ape—a litature =o
o a that eny scicntific discussion ofpf.:
ways wer primates MUt seem COMINON
in comparison Ilu.mdsed,mtmrpnmg:htchu
2 of the late ughuemh
and the ear] t led

socisty of:;dﬁnth:rfmm :hedbehefthnt:loie
abservation lpuan mankeys might
reveal truthy cBat form a foundstion for a srudy
of the hsgmmnguofhumnwualb:hawmr
and the Rev. W. Bingley,*s as ol as
Gnﬁd:,l—hm:lmSmi:h.mdPidgm“'fvﬁﬁnginm
* Qmered from Yok wd, Verkes
-rmadnmarmmdmnarcumwm
Wl Mk




1 HIUMAN SOCTOLOQY AND THE

igh h and carly ni h ies, give delightful
acoounts of the lives and chatacters of monkeys and
apes, ard have spun around the subject 2 web of
romnce from which it has not yet besn fremd. The
Rev. W. Binglcy tells of troops of “Oran Otans™, four
thousand strong, living on wooded banks of the
river Gambiz; and Buffon claims that “chis animal 13
a3 @l and a9 strong 95 man, and as desirous of the
femele sex”.  'We are told that it uses stones to attack
ity encmics, and slecps in trets, where it forms 2 kind
of arbour te shelter from the weather.  Thesameapimal
is also mid to display a charing modesty.  Boatius,
who was head physician at Bataviain 1650, viewed with
admiration some orangs walking erect, and among them
a female “which seemed (o have an idea of modesty, by
covering with her hand g particular part of her body,
from the sight of mcn whom she was not acquainted
with".* Nf Pallavicini, who was joned at Batavia
about a century later, kept twn grangs, & male and »
female, “which were extremely mild and gentle. If
“'the female was sttentively looked at by any person, she
would throw herself 1nto the arms of the male, and
hide her face in his botom™. +  Although modzst, 3pes
nevertheless appear to be alarmingly ferocious, showing
no mesey to luckless n whea happen to cross their
paths. They kil only the mea, in therr passion abduct-
ihg the women, “which they keep with them for the
leasurc of thelr company, fecding them very plenti-
ully all the time."S It is also said that during the
brecding scason male apes are almoat equmlly considerate
to their own females and offspring, to whom they aur-
render their arbours, and Battel, aan_ traveller,
tells us—althouph Bingiey found this hard te believe
—thet when an ape dies 1ta fellows cover up the bady
with great branches of trecs,

The romance continues arcund the exploits of
mankeys, who, we learn, live in much larger troom
than de apes.

* Ouoted from Buffon W 4 Bingley
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lintg have been eredub ugh to belicve thet

igfomlaﬂefngﬂhc,mﬂuduchagl?tdepuofu;l:
rnation i up3 ways travel in

conducted by m ?dnw:-‘;’#md;mwwmm
oc‘thﬂrtmup;mdﬂm,mthuemm:ufthhrgﬁe
Monkeys are Bkewne placcd in the rear, the sound of whoee
volces immediatcly silences that of any of the others which
happen to be oo oosy.  The oogross of Afrim beliere that
theae animals are a vagabond racs of men, whe arm too indalent
to consrruct habutations or to cultivate the grourd.” H

But even human renegades must suffer the serpent,
The monkey, says 1 traveiler cited by Buffon,

"has 1t [n hir powet 1o be maser of the forsk, for ther arc
nerther tygery nor Ipans winch can dispute the posesson with
it the chief anizwl 12 hos to fear, and which srtack them hoth
night and day in the sake.  There are some snakes in those
Jorcits of & prodigions size, which witnd up the treed whers the
monkoes rexids, and when they happen to surprise them doep-
ng, swallow dwem whole befare the bittle armabs have time to
make & defence.”

Although not 2s swift and stealthy an the ent,
man is an equally formidable enzmy, whose a 3 It
in said, shmulste monkeys to display great motual
wlicitude. If onc is shot and falls to the ground, *ail
the rest szt up a dismal and tremendous howl”, and if
anc is wounded bis fellows will seize him and o
bim well out of the reach of the ensmyst .
Taverniertells how, when travelling in the East Indies
with the “Englsh president”, the latter was so much
amused by the?arge raonkeys playing in the trees around
him that he desired to shoot onz,  Undeterred by the
advice of his sttendants, he did so.

I ki ey *to the number of
mywumr&.dmmbdm?ury,uﬂumyamﬂd,
Jeuped the: president's coach, would soon have

e moe the Hmdibﬂlmmnd cloced, and
tllenumberﬁwnﬂumuwuwdm: ﬂmoﬁ, They
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however continued to run after the srvanty, for at lour thres
miles froam the pleer where their companion was shin.” %

actounts ar= given of the howler mon-
k:'_rn h%uﬂnn quotes Marcgrave's report and describes

in the
wood.! whmmoftbegdmhlbmtheothm and
wmb 1 mvim his fellows t5 seat themechves

As woon s they are all seated,
“hehglmanoram mﬂl»qumkmdlwdawm:,lhu [

fomdﬁ!mm"mdwhmRneude&h:;thudgdwhm
e ATHWED and immediarely Bt opa together,
] nush tme oy by snother sipm w Iulhand,npheqndmdm
to be tilent: when we bnmediseely cbedient and quict.
Then the first rensws. by discouree, or lung,whlch,wl\m
Enished, and the others bave pud the utmont sttention tn, the
whole amombly breaks op and separatea™

It is not surpriting to leun that animals with such a
fair for soclal organtzation are capsble of acts of 1
altruism,  As svon aa a howler monkey 19 woun
writes Oxmelm. n guthor quoted by B its felloors

gather ronnd, and place their fingers in the wound,

“ap if they were degirous of sounding ity depch.  1F che Bloed
then Bown © mmy quutity, they keep 1t shut op, while athera
fatlnvu,wh they chew and thrust inte the onfica

»ffirn having sten this circumstance scverad tmea with
admmabon.™

"[‘he carly writers found little to admirs
in the “?’l 9. Thus Bingley states that
m'uu]lasmm,hnnhn aunken

mudlﬂoﬂumm ug:.m“,
th, Hamilten Smith and Pidgeon

at “by fir the most brutal, the most ferocious, the
most vicious, and the mose disgusting” of all apes

and monkeys.
* Qoo fram Bingley#4
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R reede ebout the beginning of the ninttcenth
contusy relase that immemm Chacma baboons
may be d in the ins nexr the Cape
of Good H: When spproached they “set up an
uniyersal an hcrnble cry 1 minute or twa, and
thea conceal & in their fi and keep
2 prafound  silence'. 4 Thcy make travelli very
iy on the topa their
racks, from wh.ni th{nmﬂ down stoncs of immense
size.  Robert Lade, uoted by the Rev. W
Bingley, was so impressed by :’h: wize of these Laboons
thnt he was sm}msed to learn that I.Iwy were neither
A of his
leve]]edagunltawryhrgespeamendmtmilmng
at the top of 2

“"Thin kind of menace, of which the mimal, perhap, recol-
leced b huving sometimes seen the comequences, termfed
hmmmdudfmﬂmhcfdldummmﬂmnnrfen,
and we had Hiculty in seizing him. But, when he re-
woverad from his stupor, it required all our deerity and effarsy
to keep him, W ticd hin paws tegether, but he Bit so furi-
ously, that we were under the neceguty of binding our hundker-
chiefs oret hus head™

A boboon ehserved by Buffon waa

“ingolently bscivious, 1ad satipfied it streng desives m poblic.
I:mnd-bwmm:pudeo&‘mmhednu,h“;mﬁngin
but i e

posteriors oftener to the spcttton duh it

‘The Waadercc also has & “srong passion”
for the female acx. Buffon describes these animals
1 being cxtremely ferocious, and writes that according
0 Forlon they



[} HUMAN §QCIOLOGY AND THE

Uprincipally attack women, end often, afier having greatly
wnjured tham, finuh their cruclty by stranghng.  Scmetime
they even come o their houger; but dre Macaroes, who are
very jealous of ther wrves, take care 1o prevent ther entrance
e their hobiaooms; and the foomale net hkmSu:[“ the
chevalrer humarously relates) mther the munnery or
of the pubtry gallants, boldly stand on their defence, and with
duh,mwhmunﬁurﬂgmdwyunw\wiﬂ:,i:mdaf
mw!hmg therr caresses, o::ge their ugly s:]lmmnn,

ATVCT, Ve dlll‘w or piu Vel
mg they an lay ﬂud‘{mdu oo™ T
Throughout the hterature onc reads actounts of
monkeys who 2o in # body to attack gardens or planta-
tions, and who, in spite of the care that is taken to
provent their wids, arc waually successful, [t s said
that before they begin their pluader, they mwa:rla'hlyI

send one of their party to some prominent peint, in
order to warn the cthers cf any interruption. The
sentinel on gimrd th the raud and, of

h: crecives any human bein Ptma:h, ves 2 loud

wherey| the rest his troop smmediatel
empennd e to the trees, carrying their booty wit
them. T::g are sad o de incalculable injury to che
crops, tearing down and destroying far
more than they cat or carry away.
Bufton's account of the pillaging exploits of baboons
in a delightful romance, He wntes that the baboons
recrall meﬂhu in mmplmu. and mily forth to
“:lur’fh e'lkr::?thq I m::n?r:le ford f;npm,:pplu,’a::
o e ol
tipe frut, they rwemble togedtery!n great numbess, and pro-
hl;: pitgd watch, d:“h huml thy amm:liap
wi arc set to net [LWaT EDAe un
they are extremcly sgke, and nn]u);:;rqmugofdmr texth
and claws. On thepe opoadons, a part of them enter the
mclogure, whils ans of the company stands centinels the rest
wtand without the Fence, o sl dismnce from sach other, and
form a line, reaching all the wap from the mclosare o the
rendezyaus without, which is generally i some crgey moun-
taim.  Every thing bang thus dupmeg. plunderers wittun
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the grchard throw the fruit to them without as fast e they can
gacher ity or, i the wail or hecge be high, b those that it the
tog, and these haod the plunder to thoss next theirsde.  Thus,
the fruit is pitched from one b annther all along the line, ull 1t
ia mfely dopmited ax sheir hendquaries: they curch it o ready
a0 the mont dlalful tennis-player cn o ball; and, while the bus-
nesugomgﬁorwﬂd,whmzﬂdwyamdmmdlgmm
than, 2 most profound sdcnce 1s obmeryed among them,  The
candinel during this whole time continues upon the watch,
extremely acxiows stid attentive; but, if e perouvu any one

hclmnnﬂysmupllwduy,nldn wgral the
whole campany scamper off.' *

If reports are to believed, keys have triumphed
n quite different encounters with uman bengs. A
chronicler of the deeds of Alerander the Great relates
that onc right his soldicrs happencd to encamp on 2
niountain on which bved a large number of monkeys.
Eazly next morning they saw from afar what apprared to
be an inmense army, approaching as if to give battle.
Neither Alexander nor his officers could understand
who the enemy might be, since they had lready sub-
dued all the princes of the country. Nevertheless, the
alarm was immediately piven, and soon the whole
Macedonian army wsa drawn up in battle army. A
captrve prince was asked for his opinion, aad shewn
the appmdnng enemy. He mmedlatn'ly remgm.f.ed
them a5 and “the A
lirtle chagrrned “that they should have been au:.h fon!a
3 to mistake a troop of these imutative animals for 2
band of armed men™** Thoy nced not have been
w chagrined, for another stag relates how a band of
soldiers was repulsed in Seuth Africa by a troop of
baboons, i

In 18710, 2ccording to Lieutenant Schipp,* a baboon,
oneof a that Eved in the racks abave Simonstowrn,
entered barracks and made off with some clothes.
A party of twenty men, under an officer, was detailed o
recover the stolen proparty, and a eirenit was made to cut

* Ser. Romanen, ¥
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off tha baboons from the caves in which they always tock
cover. Unfortunately, however, these eactics were fore-
mﬂedlnd,md:ngbothereport.ﬁﬁyhaboomnm
detached to guard the entrance to the caves, while the
mr,nch.ngu.ndﬁthenrdmofmoldgmjhnmdmmal
who was recopaized s frequent visitor to the barrscks,

these
on to the atmck.  But ia vain. For, at 2 scream from
the leader, the enemy procceded o hurl down such
big stones that they were foroed @ retrent,

Thua apes and monkeyy leave a trail of fanl
their & from one traveller's tale to another.  Robort
and Ada Yerkes neem to discount unduly the purely

literary qualities of these cazly =z al wit

when state, “we hm‘:lem deeply and unfavourably

the unmitics! co , quoting, or
phnugﬂolf’ylm:hur by author, PT'”-B’ q‘i’u 3 mﬁ-
and the 1 sative intell 1
va]w: of this p:;u\ilm, one is depressed.’ st Thu;

ki e saciological Trari

wme too credulous writers porbaps provides beiter
cause for depression. Ouly ton often have anecdotal
uwmtu,mmlhrwlﬁmeizwdmﬂlepnmdm m—
Enphs, beer mada the basia for speculation »
mumna]ongm.
It is now ized that phic
mdonothdpthemumidmﬁl t of
ngnum'mﬁgldsof ulm'ul'min]
Gods had to be from the skies before
it be seen that the mavements of the strs coo-
formed to mathcmatical laws. ‘The emotions of the
moth had to be disregarded before the pature of its
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reactions ta light stimuli conld be scientifically explained,
But although this principle has becn accopted in most
felds of acience, mammalian sociology has developed
without &my nezl rcgﬂni for questions concerning the
validity phic
md,mdced.huaddnmbmnd;mmednnmm
merits or approached except in its relation to problems
“I malian sociology h 1

= this respect. mammalisn a5 beon loss
fortunate dug the study of animal er comparative
P.y:hulogy, which in the msin is concctned with the
"intelligence” and *Teamning™ capacity of animals.
This statement should not be taken to imply that there
i# any real distinction between the study of social
bebaviour and that of individunl behaviour; only that
it is foand o tn them
When the impetus given to biological in
Darwin’s apomn of the mluhE:?ry %‘z
made them p for both
lhmupecmofmmmshmbehnwmmuﬂut
conmdered together, and thers accumulated a wealth
of literature te iill the Cartesian guif separal 'mf
from the beasts, andtﬁtrm.n g the continui mind
and socety through rld of living orgeaisms.
The Darwinian period, in which animal behaviour
as z distinet study was bom, wis one m wlm:]l

thropemorphic fnterp
ded in the most g hl,andltm

be]wved' that many arimals were ly rationzl
crestures, posseased of mualted ethical codea of social
behuvuT o,

he gap between Darwinian animal psychelogy and
medérn comparative peydmlog{ in wide, In 1879,
Lindaxy, 2 London phywician belonging (38 Warden 9
wiiten in his estay on comparative psydlnlugiy
wmall group of conecrvative pey:ho]ogluu, pu uhnd a
work, in two vqumes, on mlmnl
wtnben in his i that he
casiine the subject 'of Aiad in the mm..,z, to iilus-
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trate their pomseasion of the Aighe moaral faclize ar
they eacur X man, of rearon a3 wnmd.i.stingu{shod from
mere iaian”. Fis method is aneedotal, and he
nalvely tella his rcadery chat he

*derived much information from children, schol-grls,
ladiaq, elderly ladics, farmen” wives, and other Jadics who, w.ix
no bies or prejudicr, no theories or mpeculations to support or
to duturh them, teld truthfully whar they were in the habet
of obeerving in thelr home pets or houschald e

Yet Lindsay claime tn “have been trained to separate
fact on the one hand, from ferisw, and from :u?mu:
based upon observation, o the other”.sm
With the publication of Locb's ™ tropism t m
1890, a reaction agsinat the paychological m
typified by the foregoing pas'rgt;:ct in, Loeb was
T P

not par of mam-
mals, but his insistence on the mechanical thanacter of
the Tesp of lewer org struck a hard blow

at the custom of "humani.xi.ng: behavicur,  Lleyd
Morgan *** also cxerted & powerful influsnce about the
samie time 1n encoutaging the callection of controlled

ical observations. ‘The experimental method
of the study of mammalian behaviour was started soon
afterwards by Thorndike™  Since 1900, timental
i igation has besss complately di d from anec-
dotal “psychology”, which survives to-day mainly in
bocks of “nature study'' written for children, and in
letters to the Press.

Until 1890, the study of the social behaviour of
mammals dévcloped hand in hand with the study of
thair "“intelligence”, and both subjects were usually
treated in the zame books. Perhaps the best-known

¥ aneedotal sociclgical work of thie pedod is

in's Musal Asd, fist published 18 emsays in
1B50,"" and hter reprinted in the formofa book.  The
latter 15 sdll sold, an advertisement stating that it
;'Fmvu.byarich of facty taken from the life
animals and the evolution of human sccicty, that
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ﬁ:gma bislogical and social, in best fostered, not by
fomr. ar c:nmng, but by the pm:ud:: of mm
tion and sy mane,
%md mlma]upm less iptcllbgent thi:r man;
Topockin, the socuwlogist, found them eadowed with
those wirtues that make life in organized social groups
pesgible and profitable.
The an 1 maethod in animal

to an cnd beeause it had brought ndgcule upon ms:lf
by its endless flights into the realms of imagination,
ang because the cxpetimental method promised results
which, even if not interpreted alike by my two students,
were yet capable of corroboration, mince the condinons
in which riments arc made can be controlled and
adequately c;:hed n{t was at this stape that animal
chol and  anim: scnnlogy Pll'hed ¥-
E:penmts can be made upon isclated anunllsP:: a
laboratory, ‘The social lives of mammals cannat be
studied in the same way. The result has been that
information about mammalian aacial behaviour has con-
tinued to accumulate mainly 1 the form of travellers'
which seldom rest upon the accurate per-
sonal obscrvation of thar RATTAtors; anecdotes in

which factual and interp are inext

%lnsl:d
re are, however, exccptions. It has slways
betn necessary for farmers 2nd trappers to know some-
thing about the Lfe histories of thoec tammals that
are of economic importance, either beciuse of the
damage they do to land and crops, or because of the
wcrrh of l.hmrfnr When their vaiue became 2 $ﬂ‘i;=
16 e

f{ﬁ Rical destribution and
bil :lmafthmmmm:lshadmbennde It is
d.liﬁcu.'lt to sy mcrly whon such studica were first
begun. The earliest of the Biclog 1
Suryry of the 1.8, D of A d
in 1889,"* but some careful mudics had been written
and pubiished before that date. Unfortunately, bow-
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ever, oven though the methods of these zoalogical sur-
V!TS’IN & docided advance on previous studice In
tmmmalion sociclogy, up te the present inmufficient
lmhmhubempmdtnﬂwl:fetydam'ﬂmmmumao];

these ccological studies by their soonomic imy
set o standard which has stimulated funther waork iz

other fields of mammalian seciol Ey 1p1g the
wlumeofuuchwurkhadgwwns usn y hojust!fy
the % ce of the ﬁm number

nf Mﬂlmk The reeent scnns nf mvusu—

the rdSchooIonoology
the fi

Ji Jertal n th.,m e 2d7e 101
Monkeysw:::y:pea are of econemic t'u'{lpmtnme
Large land rescrvabions have recently been made for
the protection of the gorilla 1 north-eastern Belgian
Cango, Mapy apetics of monkey have alwaye beon
hunted for their fur. In South Africa baboons were
at one time officially declared vermin because of the
they do o farm lands. The Government
cubsidized cost of their destruction, and between
xgzti:nd 1937 over [8,000 were spent in bounbcs
H Cape Province and Transvaal alone. But in
spite of financaal Iosa incurred by the depredations of
sub-human primates, it s only 1n very recent years
that sttempts have been made to ohtain scewrate wn-
formatich about theit bohaviour in the wild,  As yet,
mereover, 0o countty in which monkeys occur has
contrituted towards sech studics. The main body
of information awilsble to-day about the social
lives of wub-buman primates in sill unfortonately

The behmnour of apes and mookeyr bas natumally
1 iderabl ior in works on human

saciclgy. In his Principier of Swivkpy, Herbort
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Epencer wummarized the information he had at his
disposal about the sodial lifc of these animals

“* Among sundry of the prieates, gregariuanes is joined with
e subordination, wme combination, saw diplay of the
wocial menhments. Thﬂclln'hzdluumlmdcn;thnmk
union of effarty; thare are sentinels and signals; there is same
idea of progertys t.‘n=|:::1m exchange ufﬂ:nium ther: is
adoption of orphansy amaety prompts the community at
large to owke wforts on behalf of endangered mesben,”

‘Theae mtmues, which Spemer calls “classes of

trutha®, of a sericy of interpretative
g!.nmhuuonu upon the anecdotal literature,

tved in attempts
[ :!colutruu a plcr.u.re of primate social Wfe from
anecdotal accounts—-the difficulties of ssparating the
fanciful from the true, of assessing the wluc of storiea
whose origing are loat in the past, and of deciding
between  conflicting  obecrvations—socivlogists have
found it easy to that the bek
of apes supports whatever view they mly hap
bold about the ariging of human mezm- of
E: exact know in this feld is ly shown
conflicting accounts they have given,

Ia the first volume ofhuqHuhg of Lieman Marriags,
Westarmarck  discusses the origans of the “primeval
habit™ cut of of which developed the “instituton of

ahlpcmfoundwummongltmmuﬁ,mdm
sccount, tulled from many rources, of exem
family life among the apes and monkeys is gives.
The gorilla “livea in ¥ grou ing of one
adult male ..., one or more one oF
m’: g ones ufd.iﬂ'::cn::ilgu, e .ﬁa adultmnle,
or warns, an farnily, and,
m;%.mtmmm “The ﬁ,;:idy',
‘ﬁ}’pauthnr continues, *imply: nm'lhll and paternal
care, was hardly less indispen rimitrve man
hhmnmﬁwth:gmﬂamdchlmpanm at  Accord-
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ingly Weatermarck concludes thar there is every reasen
to belicve that primitive man lived in much the same
way as his close relatives the apes.  Alverdes® 3
even furthee. He accepts 2 repart that the gorilla is
manogamous, and finds in this the "naturl foundation™
for the y of human sacictp. On the other
hand, Briﬂ‘aﬁt drnies the cxistcace of any permancot
sexual relationship in the animal world. ‘he anizmal
family, out of which the human social group must he
::pgwd to have arisen, i3 mariarchal,” and iz proof
is statement he prowidss a rich srrey of relevant
quotations from the anecdotal literature. He too
emphasizes the behaviour of the gorilla, and cites some
ten qmm&msmpmethn:!whameriumaﬁng relation-
shi be, it 18 cerminly not monegamoun, Ay ore
wwgldngﬂlﬁ from five of the six statements quoted by
Wesermarck, Briffavlt conclodes that “m}e anthro-
poids are mot in general permmnently attached to a
given group, but jon a female, or group of famales,
a5 docs the omang, according as their instinct pt
them". The females with ther '_rol:;g form the true
permanent group, and & frmale wli admit 2 male only
when she 11 “prepared ior the evercise of his fune-
don" 1" Actording to Briffault, and alwo to Cotin,"t
primitive human society was arranged on somowhat
similar lines.
iven by

Sl ted the icting
ialogi Mh;rlerr""“'intheywndssm
malsgy for 1628 a paper entitled “Some Element
of Sexuat Behaviour in Primates and their Possible
Influence on the Beginnings of Human Social Develop-
ment”. 3 The paper was important aot o much
for ita reened of Gacts of primatc bohaviour, as for ity
ingtstence on the necessity for psing only accurate
dats about sub-human primates in discagsions on the
arigins of haman society.
particular wock that drew Miller's criticism was
Malinowski’s Sox awd Repression in Sovege Soanpse
In this book Malincwski denied that any “type of
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human mnnnunbctnoedbankw
bendmuu.lunng that “the family |lthem{maiee

which man takes ower from the
mu%mgmdthe:hthanhzmmmwhmh

rtguhh: fax:my s'rou g AmMong *pes become trans-
formed into cull in human society, he con-
mabedthemuklbchavmmufth:lpem&lthzwrm—

ding form of behsviour in human society, But he
g:nhed the ape as having & gencralized form of sexual
behaviour, to which its behaviour does not

nd.

In his discussion of the arguments of wcologwln,
Miller crificizes the view that man has a type of sexual
perchology radically different from that of ail other
mammals. Malinowski described the ape as a creature
with shatply defined peciods of tut and heat,  Miller
cites evidence —in the form of quotations-—te show that
the female primate, ynlike the female of almost any
other mammal, is at all Himes ready to acespt the male.

"Go far us they have been recorded in the hbortory,”
woeet Midler, “dw main fearures of onuan sonml tendencies
wlly with well-known clements 1 human behayior; perhaps
the only diferences betwoen the wual It of man and thet of
wther primates which can be reasonably cormudered 2y radical
«nough to have had any decermiung infiuence in ihaging our
pecularly human inshioutions are these, that man appesrs to
semimer o5 ioey sl oy e bl psini
senbment e L]
of rape. ‘The firt of the may, mdeed. bc 1] spuc:ﬁu!g

homan than the ¥ abeence amon) ¥ primaten
of anythiog more than i i most rudunem:ry fewrures might
cmuse it Lo appear. . 'I'Iutmpe,mﬂlnmnmr,,um

exciafively burian character e 1o be beyand serivus doubt

Miller also denies that man has inhetited from hia
the tendency to live in family

gmu seintain contrary to the views of most
rl?guu,du:mﬁwuﬂdmunkqsmdluhwm

ds.
'I’h: factual b:su of Miller's statements will be
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discussed in latr chaptas,  They wre reforred @ in
this context, together with the views of Westermarck
and Briffmlt, in order to indicate the confusion which
&t present faces those who wisk to learn about the socinl
Tives of apes and monkeys. ogints 1o fhe bebesd

ofmbhumn primates calls furmenmlmbomoffthﬁ

]zluunderlymgnl;nm ks between buman and

behayigar. m,mmuun,mtbeﬁmhﬂ‘

blem of defini dure for the develop
ment of a science ofmmma.lmn socialogy.




CHAPTER II
MAMMALIAN SOCIOLOGY

THE similazity between ansedotal acconnts of the
habits of animals and ethnological accounts of
the ways of primitive peoples makes it casy to under
stand why r.gltwu arc g0 readily discussed together.
Bath are reconds of externzl forms of behaviour, records
amplified in the case of man by introspective analysis
an eml;:wdmd in the caee 3&' thelamwti;h anthhr:
morphic interpretation.  But alf e et
lfgiml 2 mnc.hr%l at present the only practicable way
0 know of human social behaviour, the anecdotal
method 15 already discredited in animal socielegy, and
has begun to give way before the matheds of ecology
and Ph?"'“":g' Apart from this, thére arc rrasonk
which imwlidare comperitons between the external
forms of human and anims! behavicur, Indeed, muck
could be said far divorcing the study of man's behaviotr
from that of other animals in relstion o the subject
matter of soological discussion.
authors have mantained that buman sodety
differy fundamentaily from any anymal social grouping,
and that any analogy drawn betwesn the two is entircly
false, If anthropomerphic interpretation is put aside,
animals have only sbjcctive odstence.  None bas articu-
ats gpeech, none hes any socsl institution. To the
human obscrver their lives arc a serics of gvert reoponscs
that gre ndapted to threc main lines of behaviour—search
for food, search for mates, avoidance of cnemies,  Up
te £ point thesa three ends hmit an animal’s activities
in rclation to its wurroundings. Moreover, brosdly
speaking, behoviour along these lines is as dirsct es
poasible, For example, & monkey eats what it finds,
17 L

[FX.
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D‘ e e, I .y |
come when ft will 'be possible to diseuss ldeqmtel;n:ﬁ
farme of gvert behaviowr, buman or animal, in
same terms. Behaviourist ts may, in the
furare, rﬂﬂld the mmwr: ﬁ Al human m:ilxm:g
responsed, and trace their are condation
byPt:e infinitely varied smptmetl:xzd by a camplex
social epvironment, But since at present we lack thia
knowledge about cur own behaviour, although we can,
if we wish, provide oursslves with a fairly clear state-
ment of the origin and development of animal social
reapanses, it is vain to attempt as yet a commen approach
to the study of human and amimal socal behaviour.
‘The duferences invalved, sven though they be quantits-
tive cnly, are too vast for such & profect.

Tt is mmnlz unwisc to tAke an oppasite point of
VI;" and, ) the rfl 4F
L Himen T y to pm:d in the discussion
of?fpmfolngyanml "sssumphon that in the ulti
mate analymn of vital houT responses of man
will pW\u: no different in kind from thosc of the sarth-

It i i pﬁ'haps pﬂemble, 18 some maintaizn, that

ali will come
within the scope of .‘ i diticpesd
reﬂcx If, an tnany dcnot,

:: u otill probabl: tlut they mll al r.omc wlthm the
of exp].l.nlncn of some other concept cqually
based upon that arc esinbhished ahjec-
uw.ly But to &mse. as Alverdes has done, class-
ficatory schemes of socizl bebaviour to include both

anizmals and man, on the ion that sli bet
ia ﬂmu‘nmenlnl[ythes-mem kmd,mny br.&rmm m:.s-
leading than to cond

with implicit fasth in dm doctn.neef an’s separation
from the rest of the animal warld,

Alverdes is the author of the only modern wotk on

animal m:mlﬁy that hn 3 in the English

icve that the complexity

pecnharnatnmnfhumm behavicur is in any way
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her with that of other
e&ﬂ mma. Hc wou]d exphain all activity,
uman or animal, by means of & formula,
.A f(C,V'),whereArepmenhtheut,C"the
instinctive cloment in the achons of men and animals”,
and ¥ the variable "which produces in some cuses an
nppropmh:, in othees an unforsceable rponse to 2
situztion™,  “Every act, A, is, therefore, at one and the
same time a function of 2 constant, C, and nw.mble, V."
“The difference and i
activity is this, that in the former the conatant, in the
latter “the variable predominates,” Translated into
terms of modern physiclegy, t_'h.\s formula simpl.
mﬁns that all belwwour, a:uma] and human, is bul{
and ipned reflexes. A

-born unimal is capuble of certuin movements,
ulncim I)mlt\mfnsenescfreﬂem and which
in the courss of |upmmtbeoumendapbedmn=w
stmuli and new situations. Alverdes' formula caanot
mean any more, ahd because it means on tlnt, it is,
for reasona alrcady indivated, }mtdly 2 aufficient bass
for a system in which men, parrol lpcngums and
ducks arc all classificd tngcthur o al the
institation of permanent monogamy within a herd. It
in true chat hirds mate because they huve urtive
ns that pericdically determine rmumg chaviour.
1t is ¢qumlly true that the potscanion repmducuve
organs 15 not d with human
both we have what Almdeswouldnndoubt cnllthg
mme “instinctive slement™,  But the ular insti-
tution in which the mating impulse p]ays imelf is
drtermined, at any tatt in mat, by th
factor™ of the act, “practice, expentnce, habut, alsu on
ocrasion tradition”.  Whatever determines the alleged
‘permment mor:;:&:my’ of birds, it certainly belongs
mtegﬂz rent from thoss cultural factors
reoponnblc r human martdage. To <l berh
ﬁha‘ i oo way simplfies the
viour. It only tzods to mask the importent t‘w:
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that animal bebaviour ia slmost catirely on a physio-
logical plane, while almost wll human behaw?nur ia
conditioned by colturs.
Whether or m:ltdtlmk mu:%?n ments of the
pamnln | ::u:nJ ly together
P“aJE:m’ speuunuyb:pcrmanmﬂy

mrnoglmm owin| w :nm'cli t physiolagical
d.cpmdi‘m’ nuc{ perficial o d’;t
] & superficial resemblances are all

intrinsical mnmphtc From the peint of view
of eticnti tion exteenal forma have slwayn
to be locked uwpon with suspicion. Beth bat and
birds have wings. If wings were the criterion for
clamification, then the two would be grouped thm
As, however, external form in usual d.ts:cgl
nm;gehnlngy bats, an 1 writh

in the air, are completely separated ﬁ:um Inrd.s.
If the principle of classification by extecmal farm leads
te error in the sphere of morphology, it o do so cven
mere in the sphere of he.hnku: Ammlls differ
profiundly from one another, in 1 physiology,
and in the environment they mhalm'.. bchaviowr
is the cnd ofthembenmmofﬂ:mdﬂerent
factors. ly, in the study of ltn behamur, nc.h
animal must therefore be
own scparate charscterintics. Theﬂndyofanmalhfe
will nol be freed from mthrmblc mndmaw

by meana of a

ied, wl]lhm ve WAy to Analysis
Hﬁmeum{emmdm mnt:ndmrhy:n-

Apart, however, ﬁnmthammmmggwwdabwc.
thete ia another that invalidates most eomparisans of
bumarn snd animal secial behaviour. The behavipur
of animals ia referred to chiefly in questions concerning
the origin of human institations and human attitades.
Superficially there soems m reason why ‘h"P“"‘:'l;t

of evolutionary aucceasion,
ticnships, should not be whd in ‘;g::rwul analyses
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of the development of human social behavisur.  But,
as i explained below, thwgt!'l‘]:h_i:_iu 1 ficld in which
wmparumn:ghlpmwm it is not legitimate to
infer, a8 did Alverdes, that ion of animal and
bhuman social life will enable ms “to discover some of
the basic instincts and impulses upon which the whole

edifice of human society ia . It is an uomfe
ansumption, born of anthror phic g lizati
sbout snimal behaviowr and thought about

evolution, that if human behavigur itself will not reveal
thase “basic inatincis and impulses™, comparisan with
the lives of othor isms will,

Hummﬁndsociety thel::Im varied bflorm.l. l;:;

anything patticu remarkable in the

mpiehmdﬂ.\l ﬂnnshmliﬁnginmaﬂﬁmd-sming
familits in the Kalahari Desert of South Africa, exists
contem, ecusly with eight million civilized Lon-
donets Evin crowded mg:&:r in a fow aquare miles.
From the biokogical point of view, Bushmen and
Londoners belong to the same species. No other
mammatian speccs, so far ag is known, shows such
phsticity in social bebavicur. When one i3 told that
some wild sabhits live in burtows, there is ustaily no
danger in supposing that alt wild rabbits do the samc,
But similar suppositions are not always sound. Moat
writers dﬁc:'lge the prairie of North America as
an animal that lives in vast ies. But according

living in smali groupa.t™  Since such varation
in gocinl life may peeur within a single of lowss
mammal, itis clewly unsafe to discuss external form of

[ that emt more
than one species of 1 genus,  The Lar gibbon, onc of
evser apes, is unammeutly reported to live in amall
family partics, while the Hoolack gibbon is found
ooly 'in large troops.  IF these ®re trug, it
follows that there can be no ization shout the
secial Nife of the genus Hybsdsses, Obvioualy, there-

¥
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fare, the very greatost carc must be exercised before
extending generalizations to include oot oaly species
and genery but also familics and orders. 1n practice
this peint is often overlocked.

It happens that the problems of humas originy are

larguly end necessarnily speculative,  The data derived
gmal smislea seldom permit 2 unanimous

saurces of any par-
tu:ullr custom, Sunhonglnsmloﬂ for ever in that
far-distant and mpwterious pust when Piltdown maa,
Pekin man, and the erect apc man of Java roamed over
Eumpe and Asiz. To-day no creature lives to bridge

he gap between Home sapens and the anthropeid
prumus The behaviour of the apcs is therefore
afien made 2 basin for speculation concerning human
origins. It is doubtful, hawever, whether the fuv‘.': that
the gorilla lives in family groups strengthens the view
that the most primitive farm of human society is—an
W contends on the basis of existing recorda

family unit of food gathern,
lcs.' ;ﬁ fact that apcs live in famJIy!E:mpu lgs
in lme.lf no proof that the
Fram the zoological peint of view, man i not very
closely related to the apes. In clewsifying the Order
Primates it iy castomary to place them in di
Fumilies. Mareover, contrary he'l):pm“ belief, there
is no clear reason why the social viour of the *
bumans” should be considerod to bave becn Nike that
af gpes rather than like that of monkeys.  Most authore-
ities maintein, on the basis of marphological resemb-
lances, that man and the apes are related, and that both
evolved from a common type after the monl had
branched off fmm:g: mthr.;stem of th:ﬂOrder. ence
ame teg Aty Viewr recen “Pﬂ”‘
micn b?aSumpuon b i:i: combine the ﬁm{:lma Hominida
and Pongide in one ily.  Certain
on the other hand, associat man in his evalutian with
® Duwegarding the fuct that fimiler anubpos and simlar lf‘mllﬂl
buwe Jeud vaber atithors, i fnaninee Bty i un oppotiis concloson,
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the gibbons, others with the monkeys, and at least ane
" phologise st ' intaing that
the human f{ml]y ted from the main stem at its
base, and that it evolved from tarsiold ancestors inde-
pendently of the other primates,** Thesa different
vitws are founded on the same kind of evidence, and
their suthors all believe dm: man showeg the greatest
number of significant tesemblances to the
icular sub- primate with whom they claim
in closcat hnlhltﬁ explaining his resemblances to
other primates as the results of parallel evelution,  The
dme differences involved in these various hypotheses
are—in geological terms—not extEnsive. m all
imply that he En hin distinetive human evolution at
some period in firat Balf of the Tertiary geological
cpoch, Sinee gralogics] time provides almast uniimited
T ities for pacxllel evolution in the primate order,
there seema to be no logical reason supposing
that man's distinctive sotial iour cvolved any
m%%mup of prinates rather than from any other,

c danger of arguing from the brhaviour of one
animal te that of another 13, as already indicated, con-
sidorable, The spottsd deer of India and the red
desr of Western Amia belong to the same !
family. ‘The spotted deer breeds at all tmes of the
year, a fict chat mﬁ:ﬁ continuous mesting of the
#cxey, while the red has o short mating ecason, the
only time when the scxes meet.*  If therefors it is
impossible to generalize from the mating habits of the
spotced deer to those of the red deer, it is even mare
misleading to attempt to infer the mating hatts of the
fist men from these of the gorilla or any cther sub-
buman primate, since they belong to differeat families,
Furthermore, 23 Elliot Seith #0 has suggested, in spite of
some significant resemblances there are other squally
significant but inexplicable differeaces betweon the
familial relationships of primitive food-gathering men

* Roconde of the Zologial Socty 9, Al Binford,# Lyd-
chinr, %8 Starndale, 16
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and those of npes.  For this reason, and for the ressons
mplumednbove. 1tseema:1eartbatd:\mmnnnabaut

olk;dlybgflhnrmhud hme;. would arill rmul on the
jon tven 1 i ible were
A e o i
1t i» not only in the sphere of social relationshkips that
thiy nt holds. ber in his discussion 4 of
d?the of cu;i& that hpmunm ith
al o statcs “'com] wi
thmnfgisel?nﬁvhumlmmﬂsmmhku]ymmlful
anticipations of cultural activieg” i difhcult bocause
of the pam‘l.ty of catablished facts and _Itl‘};inqueng
mmy
thc dlﬁ'iﬂ:ult'ua. bm the compamtive le@wch bas the
in discustions o of
culturcanthum ﬂlmoftllcongmofhmn wocial
find intimaticns of
the b:g:.nnmgu nfn:uIture i the facts that the chira-
panzee lives in social groups, is posscsacd of acute
s of tion, and usea sticks an implements,
would find the same intimations in the viour
of lower primates—both of the Old and of the New
‘World, for recent investigations all tend to show the
fundamental mimilaritiss 1n the social and individual
et of poet gub-human primates.®
monlyrhebr.hnmurmmmmmallapumd

can be a agcial level
Lhrougi: whmh man onoe puled in the pre-bumaa
steges of his In the life of monkey

onc Inay 552 2 ¢ pwh:reofthemallwn'lfrom

TEpresents social
I:houghw‘rdluutcdm:mdf,mwhﬂw contained
the seede that grew into the culture of primitive man.

* The trm vab-becan primate i thed bere to refir anly
monkeys end epa
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The usual h to the interpretotion of the

Hmufﬁcwuﬂbehawwdmnﬂshteleu—
Im and involves amm g
the existencr of a apecifi mutht" £

o is perbeps necessary to interpret anecdotal lnd.
anth; n:gpomg:rphlcp:cmunu of animal life but, 18 Parr 14
remarky, it is ‘mosﬂyuwdhovulllackofkmwlcd.gc

urf th real pay g T
S e T e et o o o
on L] Bocietien -
Iates tnnm:ksumubma?nmgmupsthlzru
individuals, and the existence of animal groups ie
usially attributed to natural sel It is perhaps
cancavible that natural selechon may bave mfuenocd
the formetion of group, s op to familizl, life. If
an impulse to live a herd life is a genetically determined
responsc, onc might assume, in the lack of any more
obwivus explanation, that animals l.m.nq n lnge herdx
have survived becanse, p -
ism, they were able, as z herd, to mrhm.nd. and conquer
their shemies, whereas mhmy aniruls wers extermin-
ated, But this s purcly sp ive, and the hypothesi
does not suggest any method for its subatznnation.
As Parr hus shown, toleological lpecu]xh.on about
“social insti can be di ded in the
ofsn:.h o) mqﬂbehaﬂﬂuraatheml.’l.h of fish
swimming in drcles of individuals
thhm # achool that o & whole remains stationary.
Amm'dms mdm luﬂmnr)r, theee is 2 rutual ztlncunn
to the same 5  of
habitully schoaling fishes; an isoluted indivicual will
mctmmpermpunnoffa fcnwbybendnngm course
of swimming towards the source of perception.  Whea

it has aj it tinges itgalf nlongalde its com-

panicn. The *pp g is “aaa

primacy i iom, and the adjusting of
as 4 Jiti d

nuetwof\mdunmn]w tuuxp]ainnwn::ft}w
mp]mmdfum:ofﬂmsm behaviour of fishes.
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md::f |eological a.re‘:'f e ¥ for the con-
ration and interpretation of what m htbereglrded
a8 ohacure and -;:\]:l-ndxpnve be.hnvm:fr in such low
wertchratey ay fish, they are even loss necessary in the
discussion of the more readily understood activities
of mammals, When all gueostens of it applications
te human behaviour are laid aside, and whenteﬂn]ogwal
pecu!ahon is dlur?@ardzd, the chuef subject matter of

gY Is seen to be c:olugy,

ymology, #ad thoec infuences which
r.lxmecrh & due to the vartations of tho
md.mdml

A;:l::lm.mal u.nnlot sur\;'x outsid,em;.he m\rim:]mmt
to which ita physialogy is , while thers 18 H
2 particular ;t?:f u;':rml wc?&ei:ons, such 13 tem;:rt—
ture, humidity, and fbod supply, in which ot can best
live. Similar animals—individuals of a species—as a
tule 2l live 1n one kind of environment becguse their
needa are all mach the same; and, apart from questions
of fertility and discasc, their pumbers in 4 partcular
wrea will depend um‘thslr abality to find adequate
foad and protec enemies mrhm its boundanes,
Momm. 1 single animsl or a group of animals is
attracted by an environment that mcluden its particular
%‘ylm | necds, tnd repelled by one withoot them.
movements of the individual in gearch of
n, beatand shade, are probably, there-
fom no t 10 kind from the migratory activities
of vast herds of ammala
These show that

mental conditions are mpnnmb]e both for hmiting the
size and for dirtcting the movements of whole amimal
ps. Moreover, such cxternal factors 23 tempera-
umnndﬂoodsugplynrealaofurﬂy responaible for the
dual within & group;
and mince cither paucity of rumbers or denmty of
population may aftect individual social Tesponaci it :s
posaible that external cond may alsa
infuznce social bebavicur,
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But sacisl behuiour\—thﬁdm inmed lation of i.ndil:;du:h:
wir.bin a i Eminy inari
g“:fip_u Phwrolos? yHlthm
this fact has se]dcmbee.nmpﬁedunbamfardll—
cusmn, moat studmu having rejected it in favour of &
1nnd phi \«.wd[ammhocmy.
Al rhefewmepnmnm'ﬂmrd“'who
apphed it in the stody of bird behaviour, Mali
nowski M+ who based upon it his argument shout the
differences between human and animal socitty, and
Briffault,* who applles the view extensively in hia
discussion of a ible matrjarchal foundation of
human  wsocicty, ult's opinion i very clerly
stated. “The cause which gives rise to the tion
of & group among ammals, and the bond which holds
sm:]lmammal p together, are in every insmnce
o} ductive instincts, and every
asociation of md.ww]uaju in the animal k\ngdom is,
withaut exception, a reproductive orgamzation.”  His
application of this prindple in moal?gua.l distussion
is noteworthy, sven though it is reduced to
doubtful generalizations based on anccdotal evidence.
Apart from @ few specitized researches t which
reference will be made in a Juter chapter, no serious
attempt has been made, 40 far s | am aware, to apply
this viewr in the study of mammalan bebaviour, as it
has beon apphed in the study of bird behawiour.
life of aimost any mammal will, however, show bhow
nearly ita eocial responses are 2 reflection of physio-
lagies] mechanisms,
hc Californian sea-lion {(Esme ateiiers) bas a
breeding soason that cxtonds from ;mw 15th to July
ﬁ and a gestation period of about eleven months.
ng the latter part of May, the cows band tagether,
m the « of ¥ bully, in the
neighbeurhood of the molm'y where they wil] Tater :mset
the aduicmales, T}wmamvceulym]unr,utherm
or in groups of as many as six. iddle of
month hreeding activities are in awmg, md within
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« week or 0 of birth, the cows come into heat
and seek the bull, Buﬂmlmnldonotﬁlrmhmm
in the same wiy a8 the fur seal, although some take
up pesitions in the rookery which they endeyyour to
keep by fighting, As soon as every fenmale has been
served, the animals take to the sta apnd the sewen
separate 26t

The pattern of social bebaviour exhibited
apecies in clearly d d by ita ey
nm, The sexcs meet and engage in mating activity
in only 3 small part of the 'heunnethatlathe

only tme when their
clogically in a condition ;x fighting of

the rutting males follows from their possesson of
physu iy active testes. The lar time that
cs come info heat and seek the bull is deter-
mlnué by the fact that ovulation* follows soom after
parturition. The scparation of the two sexss at the
end of the scason i3 duc to the transition of the reproduc-
tive ongans of the male from a functional to an Lhactive
OF anglirons state, and to the Fct that the }mologla'l
g;n%uonngf mmng or aifras in the is replaced
2t
T.hus < utP: tllc sea-lion illustrates how the
mummalizn socicty is determined by

d‘w !'ungunenul mechanism of locmy indwi%’unl
within 4 group are both limited by it and
adlglted to i, so that the most proﬁmblh: t]aauﬁuncn

%’E

of their sexual mechmms

Social behavious is c 16 of the rospanses of
all the individuals in & group, and the bebaviour of the
groy] wl.'l.lmymm } with the iur of ite

meml The greater thelflutwlty af behaviour of

thezndxwdm] the greater will be that of the bebaviour

ofthcgwup. The res) of 2 monkey arc much

more varied than those of o grovnd-aquirrel.  Similarly,
™ "The sucidding of rips on from the overion.
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the behaviour of o of mon. is more wasied
than the behﬂwwrgr:?]’a groupkg" squirrels.  But
plasticity in the individual and :n the group is net
determined ical slone. The
mechanisma af reproduction { of may not be so
fixed and sharply defined a1 te ne stereotypad
forma of wocial tosponse, Those of the mﬂk&s
iess definite than thosc of the d-squirrel, and this
ia directly correlated with its freer bebaviour.
The argument outlined above far towarde
e)p]mnm&rhﬂm broad ‘usis of sub-hyman primate
¢ main factor that debermlncs sacial group-
mg in yub-h i seual att emeles
attract msles and males attract females, The limit to
the number of females heldé by any single male 1
determined by his degree of dominance, which will
again depend not oaly upon his own pokency, but alsa
upon his relationships with his fellow males. The
ocurrence of sexual individuals within 2 particalar
ares will act as o stimulus to the expansion of the group,
2nd the limits of expansion will be set bath by the rela-
tionships within the gmutﬁcmd hy the covironmental
conditions within which
‘These considerations form gnuham of the aubsequent
discussion in this book. Lack of relevant information
mm it impoasible to hmh{fﬁo&l‘c nu%cl:t of the
rimstes chapters arc
amwgiglydwgudtoumuntofafem?:mn
mechanisme of tpes and monkeys, and a description of

their society.




CHAFTER I
EEXUAL PERIODICITY

HE periedicity of growth and of reproductive
Iiferi‘:mm :ymlting than perhapstny other vital
phenomenca. Nine months” intra-utetine tation
precedes o man's birth mte the external world. Two
years before he walks into a childhood that extends
to pu at fourteen, when his serual organs ficst
become active.  In women reproductive life o dinded
i.nt.; 2B-duy ?Elel:’y pertods of p cgc;nd n]u‘;ning,
and is curtsile 2 menapause are o .
In men it continues m}ypau:l \:Emn i "
until they art overtaken by scrlity. The narmal
petiodicity of all these phonomena iz fized within
narrow and atill incrplicable lipats,  There is no
pbvious reason why the human sexual cycle should ke
four weeks instead of six, and why Tﬂt&on should
Tast ten nstead of fve lunar months, At present there
seems no more reason for the particuler rhythm of
these pheromens than there is for fife itself. The
chythmical nature of physiological events §s part of
their make-up; the most that can be discovered by
avuilable matgnd.s about periodicity is the mechanise
ol pesoisciy i o i the
city it even more tonspicuous in
lower mammal ﬂliut!yin man, minee mﬁn;‘ud breeding
au:ivig ate often confined to demsreated seasons,
H of being diffused over the whole year, Insuch
cases the quicacent reproductive s af the male
become phyviologically zetive at fized periods, and the
reproductive organs <f the fomale n ta underga
of acovity that are fundamen the samc as
the 18-day cycles experienced by women. ‘The casen-
31
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Iil:] d:mcmriuu"i:f [ mtingfs:;:on is thet it ru:nur;
rhythmically st the same tire o sar, sctive
mﬁm 1:':.m'l periods of ):mmmg,r Year :gcr ar,
male and female ferrets begin to be reproductively
active in April, and at the end of August their genera-
tve orgens shrivel up for the ewaiires, the annual
petiod of sexual imactivity sxperienced by animals with
mating seasons. 1 Among the larger mammals, how-
ever, it is possible that, though the mals bas an ancitrus,
the female's reproductive argans may be continuously
active, since her mmn i lom, than that of &
amsll mammal, s, in the sea-lion prognancy lasts
cloven monthy; in the remaining month of the year
the animal may again coaceive, since that is the season
when its ovaries produce ova that can be fertilized
the scmen of IJu: male,  Although such an anims
does oot have an ancestrun, it edll iences 2 definite
cyclical mating season, whick syn izes with that
of the ather members of it epecics, Evm'yyurnt
this me rutting males impregmate those females that
experiencing their first seasom of reproductive qu,
thoae that fuiled v Become p t in the
seapon, and those that, having ms:;n ofP
l.nd. num:\ y have agaimn come into hm In somc specic
hstl:f longer than 2 year, may, together
thhl:hegrmd furaing, extend over two mating
sach species, however, will gencrate sipe
ovs and vpermatazoa oaly at Szed times of the .
Ar 3 general rule the male's pmodofﬁw
ctivity ia the countsrpart of the female's.  Thus the
peatly scason of scuality in the male ferret ronghly corre-
sponds to that of its female.  But the male veason may
nometimes begin exrlier than that of the female, and there
mdmmmmhmspeﬂumwhmhthemlurmﬂm
¥ potent throughout the yar, even though
their ﬁmﬂ]n experience breeding seasons and
or[l st For le, bitches have
oaly o mhort Bcasons o yunr, w]
aslways fertile. ‘The reverse may also ocour; r.hcdagmh

[EXT
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camcl is naid to experience 1 cboicnti?uum series of repro-
ductive cycles, to be aapable of conception through-
out the , while the male experiences only =z short
peziod of rur.® i
Mating seasons are usually cxplained by the telec-
logical principle that it is necessary for young to be
bacrn et @ time of the year when climatic conditions are
faveurable and food is plentiful, and it i sssnmed
that the sime of the matng tcason Is fxed, d:mush
batural selecti [ i wgoithf‘hil prineif 2
On this view, the particular of the ol
the species determine the time of the year wyl:::.:nghcy
arc to be barn, and the matng season precedes the
time of binth by as many months 23 arc rcquired for
fation, ‘Thus Marshall worites “the restriction of
breeding-habit to coctwin seasons may have been
brought about under the infloence of nararal selection
to meet the necesmtive of the offepting”” #*; while accord-
ing to Westermarck this principle explaing why “every
ronth or scasen of the year is the pairing time of one
or anather species of Mammals™,"** Considered 1 »
VT f©n and broad vay, this view provides an
attractive explanation of mating scasons. It is con-
eccivable that some animals were born with the capacity
for giving birth at a particular time of the year, and
that it was their young alone that survived to transmit
the game trait, the offapring of the rest baing climinated
by “natural selection”.
This hypothesis is, howewer, sterle from the point

of wiew rimental analysis. Even as sﬁecu ton
it ia bascd only upon a variable and intangible concept
—the * ies of T3 S It

the

otcurrence for different spnd‘es of manmal living in
the same locality to give hirth wt diffecent times of
the yoar. Teleological cxplination would have &t
that thivis due to the fact that the needs of the young
differ fram on¢ another. Moreover, if mammala hap-
* Tanmeny of Mujar 8. B. Flower.  Bec alse 4 Trratnr ox rir
Camel™ by Caprain A, 5. Lecie.  Hayoes.  Lancolnahbre,
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pmmbebnmnumwhchwelhouldmﬂ:m
?:ru]nhmally ider to be the fact

d,mthmm,hlwmbeucnbedtollpmﬂ
need, nat ot recognized, for being horn at much scasons.
The young of the American black bear, Fraer ameri-
contsy are bom in the ltter half of January, 2 most
unfavourable time from ao anthropomorphic point of
view, for the mather is gtill sealed in her winter den, 318
Telealogieal explanation would imply that beng born
in January instead of in the spring or summar is a
pnruuﬂarmedofthebenr,nneedwﬁmh,ifu.nmﬁed,
would thresten the wurvival of the species. Such a
peint of view clearly cannot help either the definition
wﬁwwlumnur[ths problems riscd by the occurrence
of matin,

The tlld.: that almest all wild mammals have
demarcated sexial sessons has seldom been examined
critically. Bused upon the fact that the more com-
spicucus mmmals living in tzmperate zones have

such seasons, this tion has appeared in moat
works on the ph of reproduchion singe the nme
of Aristotle. Thus in 1900 Heape1m mned that with
the cxezp of r}w y the ive sysir:

of all b ive, in the b of

pregn ing a of the . The same
authu:l;:q:; ulermg thatpa:!n the pnﬁlu avulate and
conceive only during short mwuln, al;]:ugh their

rodum“ o arc nover aloget NACLFC,
e s e e
ing to uutlonm e anthentica
d’;‘;ﬂ l'houlq:bu ?f wild

i Many
ﬁcBm:huu that 1t |sbynommutrwt|utl]lmm—
toals have mzbng seasoos, and it is significant that a
re]auvelylargenumbcrofth:nmm:hthathav:fwmd
the subject of ecological investigations heve been
found t matc throughowt the year, This applica to
Many tmall rodents, for ezmple the field
living in temperate zones. pparently, it i1 even
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more true of tropical apimals.  Schuster "7 states that
several 6 living near the mouth of the Rufigi
in Fast Africa give birth at any Gme of the year, whi
Stevenson-Familton *** gives records of dates on which
I; peci were ohtained, which suggest that
the lion has no demaraated brecding season,  Unfor-
tunately, data of this kind are tco fewr to ide a basis
far t? generalization, Extensive recneds of the breed-
ing of captive wild animals are contained in the histories
logical gardens and geries. There s,
horrever, 2 common belicf that such data arc irrelevant
to the jen of natural breeding activity, since a
captive {ife tends to disorganize reproductive mechan-
wtms. Captivity may frequently result—as Darwin
pointed cut—in gterilicy. Whether ar mot it ever

ncreanes generative is as yet unknown,  Some
autherities believe that it does, since domesticated
1 lly have ive biecding ssasons.

But primitivc man may have chosen his animals for
this very reason. The belief that captivity may increase
natural reproductive power is closcly related o 2 view
that, in 2 state of nature, the imes and extent of bresding
actinity are dircetly controlled by environmentsl factorn.
If ths view bhe correst, the records of breeding in
ptivity do not ily reflect the hreeding activi-
ties of animvaly in the wild,
Heape, the chief exponent of the view that extarnal
ditions dircctly d the cxtent and time of
breeding activity, cbjected to the tel=alogical
discussed above, becspne there are some
whose mating sewsons are separated from the time
when they give hicth petizds longer than are
actually necessary for the intra-uterine development of
the young. It is maid, for inatance, that jn the bat the
spermi introduced into the vagina do not fertihize an
ovum until several meaths have passed, and that in
the rot-decr the fortilized ovom fomains quisscent in

the sog ion ol for a derable pericd.  As
an alternative hypmiu, Heape auggested that the
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time of ettutrente of the mating scsson is
by dimatic factors, and thet the duration and recat-
mofth:smmmmﬂ\mwd varfations in such
i factors and food mupply, a.nr]
hyd “individual fum"_-m pemhnr moep
an
as b; “maternal factors”—the leng:l: of pestation,
lactation, and the peried of recuperation following on
thuem ‘The hypothesis that the season of
emined by climatic factors in chiclly aup-
byeuch cbettvations a3 suggest that the time
of mating of 2 species differs “in accordance with the
nature af the country in which it lives".2" Tt is doubt-
ful, however, whether this in itself implies that external
conditions determine the time of orcurrence of 1
breeding season.  The facts of animal distribution do
nat in themsslves necessarily pmwde evidence that
direct differeat
brudmg hahits. It is probable that an animal inherits
t{'pc of reproductive system of ity species,
Iu particalar sexual city may be as much a
genetically determined characteristic as is the shape
of ita head. Likc the latter it may ha\m appeared i3
4 mutation or o series of ving ap
natural sclection determines whether the new chur-
acter can survive in the enviroament in which it is
produced. Ifltmmot,udxfltunntm&knedto
some other set of g it
in eli d. Unless, thesefore, one that in
nature mutations otsur a8 a result of covironmentsl
stimuli, the facts of animal distribution do not azcessarily
i:rly that cxternal conditions have more than an
irect influence on the times of breeding seasons.
Heape's claim that the artificial conditions of domes-
tication and captivity may, in somc mammals, jncrease
the duration and number of mating seasons doss not
sppear to be well founded, Fow of the relevant
observations recorded by him in 1900 are conclusive.
Many of Lis atatcments on the sabject are qualified by
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the word “probably”. His conclusion that captive
conditions pmlm!g the mating seasons of wild mam-
mals wes rtached by comparing his ewn uscertsin
records of their breeding bal “5- in the wild ‘Zn;: uq;
ments made kotpers in the Londoen
Gardenlre%rgﬂ{:gthehbiaufthemminglh
captivity, statements  were clften  incorrect.
in any casc, in the abscnce of Agivire knmowledge about
the breeding habit of most wild animaly, the reeedn
of births in the London Zookgical Gardens are no
evidence for the view that eaptive conditions prolang
mating seasons.

The few experiments bearing on the subject, that
have been made under control and rocorded, give little
evide.ncedjthn:l er_a:'l;ronmenu]mﬁmrs,l other than food
supply, directly influence repraductive powet.

mu is inly no anid that ab lly low
temperatures retard the nnsetofof 1 nanng sesan o
in any way decrcase the power of reproduction.  Farkes
I.ndngnmiell 1 failed to induce a.nP:stnn in mice kept
in eoldstorage, and Bakert who investigated the
breeding activities of wild mice, found that there is
“no correlation betwren the scvmt7 of the winters
and the amount of reproduction during them”, ‘The
field mice in Balﬁ_ley ood near Oxfr:rg did not breed
in the winter 1925-26. The cessation of repro-
duction was less marked in the fallowing winter, whi
breeding continued, with only a small break, through-
out the winter of 152728, As Baker wites, this
would be “easily understandable if each winter had
been warmer than the one before; but thiz was not
the case’”.  He alwo strtes that no sexually active malea
were caught in February of 1926, whercas all males
caught in March wore fecund, =ven though Muarch
was actually colder than February.

Light too appears to be an unimportant factsr in
determining the onset or extent of reproductive activity.
EGll and FParkes ™ exposcd two aneatrous ferrets 1o
ultra-vialet irmdiation, but found that thisbad no efect
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on the animals® sexuality. The ferret, which may be
idered to be # d icated animal, has an sneetrus
that lasts from late August untfl tho end of March.
In laboratories it is kept under unvarping conditions,
yet it3 mating emagon remains fized between April and
Aungust. A Hill and Parkes point cut, it is dificult
to imaging what “envi i changea take place
during Apeil in an artificially-heated animal housc, not
particulatly acezssible to dicect sunlight”, that may
determine the onact of reproductive activity. Baker
alsa iders this question, and, by ing the
divrnal bank vole (Evowmrs glareadvs) with the noc-
turndl Beld mouse (dpodemar pioancus), comes to the
conchusion that neither light ner periods of general
activity can be factors controlling the breeding scasons
of these two amimals.¥
An obvious cxternal condition that decs directly
influsnce breeding activity is nutrition. Numerous
experiments vt shown that deficient dicts leading to
i ion cause jost of reproductive activity in
lnboratory mammals, and observation has shown that
starvtion has = simlar effoct upon man., 1t is also well
known among farmers that rich feeding stimulates the
fertility of aheep by imcreampg the pumixr of twin
births, and it 18 said that the practice of flushing—
feeting luunantly—just before the mating season is
cxpected, tends to hasten its cnset. Eleape writes
that *‘difforent metheds of feeding may accelorate or
retard the time of season for ewes 1" However, he
does not cite evidence proving that artificial rich feeding
increanca the duration or hastcne the onsct of the mating
season of any particular breed of shee b:xund.the
Lmits of reproductive artivity shown tvy 1 sherp.
Some bresds are more fertile than others; some have
short oating seasons; others, like the Australian
mering, ar; said to cxperience, in the abscncs of prog-
* When thw book weeio the pren Dr. Baker infarmed me that erun
coly ot present buang aurrisd ont in hue laborarary rmpeert thet
bas an effoct apon the reptoductres actety of the fsld vals.
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nancy, & continuous series of sexual cycles similr to
the husman cycle.  Several hreads, as Heape han shown,
maiztain theic distinctive seaual habit when trans-
E[hnnedﬁmtbairnﬁghaﬂhmummenﬁmnmenm.
ane of these facts indicate that longer bieding
:ﬂm m:h:.ltmeﬂ'mufh:'mﬂcﬂméfuon ;:he’. The
Fpothesis captivity scrnal
roason of the wild pprswtype of the domesticated sheep
is also apeculative, since the hahits of the sheep’s
anccitors e unh Feeding i bave
not hitherta been made on mammals with clearly
marked breeding sensons.  Howeyer, it seems improb-
able that n increased quantity of food would prolong
the bresding season of such animals as Faerats h—
out the year, ‘Their broeding season still lasts ooly
about four months, aithough have been domesti-
cated for countloss generztions,

That breeding sctivity i relatively independent of
external conditons is sern mort clely when the
Pbﬁ of c]o;ely ?lli,ed animals are mmd‘ﬂ:wd.. The

I

v iy and

(Reduwca redunca bokor) live in the same ares, eat the
mme food, and are expossd to the same climatic con-
ditions; yet they differ ronsiderably in their broedi

habity. Accorzng to Schuster, the reedbuck breeda
thronghaut the yeir, the bushburk only in 2 limited
season.  The seal (Halcheres propus) and the
commne seal (ma vimdina) have mmilar habits and
the same distribution. Yet the nulquvubmh
inFebmnryandr.hemmmommﬁ:yjunn. L Frnk-
lin's ground-quirrel (Ciredfas framblin) and the yellow
gmmd—nquim-] (Clitellus richavdtoni) live under much
the same conditions in the same arez.  Yet the yellow
nqldrmlreiuh]ymun after hibernation in the
middle of April, what wonther, and then stacts
mating, wh the Franklin's ground-squirrel does not
emcrge until three weeks latentt  These differences
#re incxplicable on the view that the time of the mating
season i directly determined by external conditions.
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The oh 3 lod in the preceding ph
that much could be learnt sbout the effects
e .d.iﬂ“,r ﬁu;lmét;ein‘m@nﬂﬁmuhom
=eat {14
ﬂftdw:,yhmr,i:mrdedmdumuiuofsu:h
transplantation.  But Thomson,"™* in his book on the
naturalization of animals In New Zealand, rccords a
ignificant cbservation bearing on this question. One
his ndénts wrote, concerning wild gomts,
“the female her young iv winter, when food is
not plentif,” adding, “@hy this is I never could
understand,”  IF true, this SeEma 1o 9 that
the newr envirenment has nat altered the goat’s Euro-
pean breeding hakit. The reprodoctive seasong of
many species of mammal that have been exhibited in the
Eandon Zoolagicsl Gardens practically without inter-
ruption for the past hundred years, do not appear to
bave been affcoted by the chanped anvironmentsl con-
ditions to which the animals have been cxpased.  Thus
lar bears have been bors in the London Gardens
ring N ber and carly December, reind dunhaeg
May. Many other mammals from widsly separa
party of the world shaw amilady testricted breeding
seasons, some of which hardly seem to be adapted to
the climate of London., Comparison with staterents
recorded in bocks of natural huhnr{ u that most
of theae animals retain their origing ing habits.
The facts st out above scom to conflict with the
widely held view that external conditions always pley an
impartant part in directly detarmining the time or
extont of mu'ng scazone and, indeed, they seem to
dicste that the ling behavionr of u species in part
of ts physiclogical constitution. An animal 8 cither
mblecfgiﬁngbhthatmﬁmoftheyw,likethe
mouse, er it dees 30 during o restricted breeding
seanan, like the ft‘:l:m- Flcwr‘u inhcrent in thfmelvu,

Is kave absoliesly cestricted breedi
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acasons, of whether are capable of mproduction
thronghaut the ytar, is implies that records of the
births of mammals in captivity do ide, contrary ta
common belief, s good indication of the breeding habits
uf:lld. mammals,

p s involved in
the interpretation of data ding the breeding of o
tive Is. Animals that are ped under d]::
umeaped.ﬁcumh‘mlogia.lgxrz;mmayhawbﬁm
collected in ail parts of the gu:gcraphiml range of the
species.  Thus in considering the time of brecding of
A specics in upmnt{, comparison has to be made with
th:longutmmpon;gsnoflhebmdingpawerof:he
same apecies in the wild.
Crwing to the lack of data, the problem of defining

the natural limite of the breading season of a wild apecies

nty cectuin diffienities, (ﬁuﬂy the reproductive

wiour of 2 species is not that 'of a small sample
inhabiting an insignificant of the total arca over
which ail the: npetes is distributed,  The individuals of
such a sample might bﬁ;ﬂtheir bresding activities
carher in dleﬁyur than of & group lving cloc-
where. The fira essential forz definition of a breeding
sesson is therefors that it should cover the entire
pevicd in which all members of the specics show sexual
activity. It is conceivable that the sexual activity of
individusls at opposite ends of the Hime range in any one
year might not overlap. ‘The definition must also take
inta account the behaviour of the apecies aver a perind
of tirn;]in whichrigr:;}! have dcmm'is_t;ated it _enf};
tem| range o iz r. & necessil
making this orovision 18 toheed by Bake's finding
with regard to the field mouse, which reproduces o
a differsnt extent from year to yoar. animal’s
mating scason, might begin in Msy onc year, in Apsl
the next, and illln_llgu.na tho ons fol]oi'ing. ??I’rﬂw modal
h“‘ﬁ:f the mating season over a number of years
is months, the total range of the animal's mwr:H
activity would extend in the threa years connide

1 oy




SEXUAL PERIODICITY 43

over 1 of five months—April 1o A This

p:gdnmthz :g;-mmm in which

it mates in most yoarm, tcpa:eunts the mmlral {imity

of im mating season.  Further experience would rell

whether or not the Timits for the three years would
prove to be the same a3 those for ten years.

Such 1 definition shows that 1tmnynct be necessary

that new | fuctors have unpatur-

nlly extended the reproductive power of individual

captive animals when the breeding seasan of their

sgm a longed under ch con-
Hons; gr it is possllfmthal the breeding habit of

several varieties, distinet from the g:mt of mw of
reproductive power, are included in

tion in the estimation of the breedin auanuaocfspenen
in capuwtjéasﬁt;‘dw same time 1t is zloo possible that

to some species
for an optimum of their genentive capatitios,
—such, for example, n r.he nztuml conditions under
which the field mouss, 4 , bred thrugh

out the year instead of “for mix monthe,

The recards of the Zoological Society of London ex-
tend without a hreak from 1824 to the presant day.eoe
Siace the foundadon of the Gardens, 74§ mammalian
specle&—-cxclud? the Order Marspialia and the Old
Nany. of these Bk Rave-besn. Cassbed

any rpe.cua—-—w ve i
secording to the methods of the museum sypstematise

bably fail to satisfy the Linamsn demand
t]m:nnam.malsém d not be effectvely fertile except
with one of its kind, Of the 74§ speries, 251—a
lintle more than 2 third—have bred.  Since many acci-
dental factors be renpanstble for the fact that tos-
thlrds have fun:l’w brrud, thess ﬂgum do not neces-
{ nnply that captive conditions uswally cause
litaty amimals sy have been ahown.
Spe:lmens mly have died before reaching reproductive
mltun nguc disease of some othet s-yshem lnw.li
gonads sccondasily,.  'When ani
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have hred, they have done a0 in patural circumstances,
"Theee ia no recerd of aay attampt having boen made
ind:el.cn&]m&rdens o mn.'?s.nima]a tmate iunder
experimental eonditions,  Conclusions regarding bresd-
mmhehaudcnthebuthmrg:nndsgofm]y
95 nFthc 251 species that have bred,  For the reat,
the records are teo few to _]usnfy any peneralization.
Fewser births are necemsary to tE:n an animal
mnhﬁatallhmﬁofr.h:yurthmm that it hes
a restricted breeding season.  Thus it is fairly mfe to
asoume that ananimal has no breeding scason if 2 small
number of records gre spread aver the whole year
On the other hand, it is unsafe to sssume that it has 2
mating scason if 2 small number of births are crowded
into 3 single manth, since farther reeonds might show
that the apimal can breed at other tmes. © statis-
tical value of oIl the data is greatly increased by the fact
that they are acxttercd over a large number of yoars,
Analysis of the data available for the 9 E species that
have bred sufficiently to allow of gene Hon show
thaliof:i:peuwofthgﬂrd&r(.‘mwm,;of'n
Order Rodrmna, 7 of 3 species of the
irder Perissodectrls (horses, etc.) and 24 of 49 species
of the Qrder Ariedactyla (cattle, dect, ete.), have =
cated breeding scasons,  In all, 47—onc loaw than
half——af the Q,;“E:ﬁ.el have breeding seasons, the
remaining 48 br g st any timc of the year. This
fact da& the unrelabulity of the statement
that all in a piate of nature have restnicted
mating scasons. However, it most be cmphasized
that this method of analysis tends to swell the relative
number of those apecics that breed at any time, not
end_yheczmemnhmrmufembmhsm
to;um.f{t:dmndnnon, but alsa bccwse marnnla i
Untesti power bly marc
likely to htee({ in captivity r.han are immajl with
dennarczted mating scasons,
Knowledge of the breeding habits of wild wonkes
and apes Is as wcanty 38 that rogarding the lower mam-
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mals. A u‘?d.w com::l:nm]lyh ressed 1 that female
1] ex| ce 4 con-
mkmmupmwm ngu . t:ynlﬁe’r Jnmlbmu of
pregnancy, are nevertheless incapsble of breeding
emcpt duting special scasons of the year, According
mthlsm&gyue,ther&bmhka:hg ter number
of lower mammuals, whose breeding hahits are known,
in their restncted ﬂelrt\llty, butofdiffﬂ from thﬂnTh:n not
encing a Efnod ATCEILIUE. view
ofpmmpnrgduxia ofrnmabuaulmedmam[y
upon lh:numudepuvet:iufmvele.rs,mdthu:fm their
furn uw end uj tesbmony nativeg.
The foil i Pm" clearly the iradeq
of such evidence.

Winwood Reade,"™* who abtained all his information
from native hunters, states that the male gorilla experi-
ences & rutung scason.  Burton,'* who also obtaned
his information from natives, maintains that the gonlia
breeds about Decemier, while Dyee Sharpe * observes
that gorilla dynu.ng are most commonly seen about
February and March, the season after the early rains.
Yerkes and Yerkes "™ quote a statement made by
Wilbert, of the Africnn station of the Pasteur Instinute,
that the chimpanzee “mates during the miny season,
August to Dcmber and gives birth to Wnlg more

especially from June to September. Sexual intese-
course may occwr throughout the year, and births arc
not atrictly limited to any on esason,”  Westermarck 20
quotu Shzike in support of the view that the orang-

experitnces a sewual seasom, and states chat
Wallwe told him (Wmfmrnk!e! that Ihh:t “found ab‘;mﬁc

L tan in May; wan
m&mﬂgmd rE;:ldl af the d.g; season, in which
froita began to be plentiful.” Huﬂsl{: waites, on the
n\:thnntyofMl.l r and Schlegel, : rh:loldmlle
oring, “cxecpt in the pairing tow™, Jives alone, On
the other hand, Hi g and Heck!™ hold aa
entirely | differcnt view shout apes (and monkeys),
mwin@ining that they breed throughout the year
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According o Tickel,"* whose knowledge of the

Maley P the young of
gibbons “are bom g:n:ﬂy in the enr]y odsthe
coid weather. . young one sudu to it

mothes’s bodyfcrlbuutmnmonth:" Tickell does
nat indicate whether or not this statement is based on
personal obsereation,

Heape ¥ has piven rather inconcluaive records of
the breeding habita of the Enttlha langur of Indi,
.Psréml me.ﬂ'ﬂ In 1893 animal oo'llu.'mr! sent him
pne and eight ap af Fahtcus enpaifus.
Of dhesc

s conpderable nupber had already borme young, and were
suckling them; six were found to have very lntely borme young,
and one to be undergoing the proces of nhorting an adyanced
wmbryn; the st wore not brecding, and aboot fifty of tho,
adult femzlee, grere kilied . ., T wan infpemed by che dealer
—u Eurwtisfi—who supplied o with these annoals, thar .
watelfen breeds twnee u pear, in Apnl zod October, and that,
when breeding, they retire 1nto the thickest parts of the jungle,
znd cannot then be cauphe.™
*Thixinformation was doobilea cbtuined from native collec-
tork, and alt cvidence soppled by mtver v found o be s0
untrustworthy that Lite relbance can be placed wpon this

“ in mind the fact that the animab cxamined were
either sot medmg,urelnhnd recently borne yaung, it waould
weem fuir to asame that there are onc ar more limited breoding-
seapong for . meteliin, but my informanon warmant oo ferther
amomrptian.”

Whether it any ﬂm- bl
bmuwwnlypmdcsmmdence :bewewHenpe
expressed in Tgoo 145—"4, ensslins, from

thej\;:flﬁ on the routh bank of Hugli, bas a definite

Bhnmwnmthuthe Himalayan langur has a

ing season, but does not state whether or not
this opinion waa bastd on his ewn ohestvation.

Little is kasown of the genun Cercopithenns, Fitz—
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aimons 107 states that the Vervet monkey of South
Africa, Cmoprm: Pygeryshegs, breeds in Decomber

e o
are seversl statements rr.g:rd.mg the genus
Mackca, that of Heape 4 bcn he most im
tant. "Not less than four-fi orf severul huin
Rhesus macagques of lodia (Mamm mufars = Maraoks
risini) seat lam alive in February and March of 1891
“"bore advanced em] én wiero, or had Jutely borne
young, or had recently aborted the smbryo™. Most
of the mmunder\—the bumber i i not given—had not
rﬂ:hed ¥, and, after g ather “doubtful
ile wis left with seventeen non -pregnant
fema]ea Heape intecprated this evidence to mean
that the Rhesus monkey has onr or mote definite breed-
g seasons, and hecouss of a report that the animal
nces at any Gme of the year in the Caloutta
Gardens, he was led to believe that the species bred
“at difftrent times in different parts of the conbinent™.
It is very doubtful whether this conclusion is justified.
Heape's definite esti-
muﬂnofthepmpuruonoffanaleamhumﬂcdmn
that were actually pregnant or lactating. Very little
is said of the xizes o;t.he feetuses, although he meéntions
that in two !?eumns he found “cmbryos of # stage
prebably similar @ a six weeks' old human embrya™,
while reat were "nearly ", ‘Nething i
said of the probable ages of those that had already
been botm, o of the condittons of the svaricy and uter
of those that had aborizd their g In fut, all

soages of the 1 cyele, o and of
Iactation may have been n?ruenbed in hin matorial,
Further evid i3 v before the

existence of w breeding nesnon in wild Rhesus macamues
an be accepird an

On :'be. huu of lns own cheervations Hingaton 174

Bhesux maies only once

ina year, in they young being bora in March,

Opml’nnn d:.g':mbm:l Macaca ivur {w Macacus cyxomod-
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1), the common macagque of the Malay States,  With-
out giving the basia for hia view, Ridley "** writes that
this species, #von in confinement, breeds at ooly one
ied of the year. This toe is the opinica of Van
ihis ‘omicy i eee iy, I th peio] Augt-
mankey is mainly in pe ugust—
Qutober, [t in deubiful, however, whether Van
Herwerden's ical evid wag s basia
for her conclusion. The material she studied con-
sisted of nincty common mackque wter that had heen
collected over a long period in the Island of Bazka
Thirty of thepe wete pregrant, and she based her
conclusion about the breeding season on the fact that
the sizea of the smbryoa in twenty indicated that
ption had probably 1 some time between
Auguet and October. This conclusion was not sw
ported by aa analyms of the materizl indicating
mﬁnn of t'regmnt uteri to all preri collected in
month, ¥an Herwerden sleo published 2 graph
showing clearly that Farsivr m, 4 vory primitive

i breeds at all times of the pear.

‘The data for thiy graph were compiled from the
Utrecht collection of more than 1,000 uterl and ovaries
of Tarsws collected for Hubrecht in the Jsland of

and the curve was constructed from the abaclute
number of pregrant females taken cach month, [t
shows that, though some were taken throughout the
yoar, most of the prégmant uteti in the collectinn were
taken in October and November, at the end of the

dry stason, Van Herwerden in the curve as
ilustrating that Tarries has an “inclinavon to » higher
prod in special cyclea” 310, Butsinee it
way d from abaol t and not from

percen pregoant cach month, it might also be
mhapcr:f:u indicating that anitnal collectors are
mare active in Banka in dry and fine weather than in
the rainy secason, When figures are arranged on
& percentige bais, no significant scawonal vatizbon in
the birth-rate of this species is seen. This suggests
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that the same eoror may have been made in the con-
mideration of the mer:]:h t;lthc mm;g;
common mecaque, ibiliey is su

an obsermtion of ]1;1:1.nft'.1l'cl'sl’:mv.:r ;T :noe of the
mapmalisn fuwna of India and the Malay States was
unmallnd,ﬂutmthu apecics “there 4 mo particular
" eeording o S

According o ter * and “C.HL."21 the young
of the Gibralar ape, Macecs Jﬂuamt, we bom in
spring and early summer. Limng as it docs in a
statc of acmi-domecstivation, this wpocics has been
closely cbeerved, Nevertheless, these reports cunnot
be accepted as finul in the absence of details regarding
the animal's ovarian and utetine cycles.

Little has becn recorded about the pemus Papis.
Stevemson-Eamilton writce, without giving the
ﬁmd.sfwhﬂsopmm rhntb:gm g of Papic parcaries,

Chacma baboan, are born een November and
Loveridge,"" hawewer, statey that the yel-
lmr ha.bocn of East Africa, Papre cyavcephalur, breeds
duuu.ghuu( the Fear; this obecrver met with females
carrying young in May, July and August, and shot s
in .
few Wd’:hu br::_'c b:;n emﬁ from thls lm af
Teports on n u
they are sven muwgguc ﬁ:mw Hn:dly
:;:I“ accounts are nur.hmm;:edth:nd few
antrgatal spport o ization ﬂm
apes and : e menstrual
cydu dumlghout the year, nmrﬁbelm have restricted

Deﬁ.nme know! abeut the breeding of wild Old
World primates exists, s0 far 44 1 am aware, only in
the case of the Chacma baboon, an animal that is
fMu:.glymneiedovaomhAﬁ':cu. Onthf:r;thof

, 1930, L succeeded in collecting on 3 near
Gnixmuﬁuwnlnth:Eut:ummmtmluadult
females from one troop of baboons. Four of theso
Were DOR-pIEgRARt. were pregnazt; one had an
[YETIN )




50 SEXUAL PERIODICITY
embryc % § mm, in length; another one of 16§ mm,;
maﬁd&:ﬁlgm&?mMmofﬁim.;
2nd the fifth an lpr.rmﬂy full term male fetus with
al:mn-mmp!.;:gll of 230 mm. Thres were lactat-
ing, and their en were caught alive. One infant
wis estimated to be four months old, and the other
torn were each about tro monthe s b

A ooy reproductive in the baboon—the
mmmxdmuﬁmmmbym
same female—in approvimately a year. A single
mengtrual :zl:l: Iasts one manth, pregoanty lasts five
to six moaths, and lactation, during which conception
in impoaul:lc a8 ovulation does not occur, also laats
shout six months. The fernales shot on May 4th were
represcntative of practically ali stages of the complets
cyele.  Some were non-pregrunt,  Some were in the
early stages of pregnancy, and one contained a full-
term foztus.  Others, again, were lactating, and one
crl't.hmm_ﬁlng by the age of her baby, would soon

her normal menstrual cycles.  This dis-
parity between the different famales proves conclust

that female Chacma baboons become nant at
times of the year in the neighbourhood

Pregnant femalos wese ot obtaincd rlsewhm, bt
i many districts in which obssrvations were mads,
nursing #nd @strous females were scen together in the
same tToops. Thu'e is no evidence that reproductive

canditions vary in different s of the country, and it
seerns legitmate to om:l e that one of the physio-
ical hemnuofrhe Chacms baboon i that

it throughout the

The records of the b y?r of monl
indicate: that in this resprot the Cbamn‘bnbm is not

Qld crrld Sofaraitis

P o make g it can be stated that
all 01d World mankeys about whirh aceurate infor-
maticn is available breed at sny time.

Fow sccounts of the brudmgochwWor]dmmjz
e awilable. Rengger ™ stmtes that the how!
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manksy, Alorata caraya, bresds, as 2 rule, in Juse or
July, and occasionally in May and J\ug\m the Capu-
chin, Csbes azdrac, iz D ber; and the ouli,
Aopes srivivgaos, June and 5 b The
same authar, nmnrdmg to Forbes ' mates that the

ng of the weepercnpuc.hm, Cebus apeila, arc bom

anuary, Radelf K and Spix
Martivs (quoted fmm Hofgchligeri™}, monkeys in
the neighbo of the River Amazon breed iz the

last months of r.h;lyur Wislocki #* has, however,
shown by anatomical methods that the spider monkey,
Aszjex geaffroyi, the capuchin, Cadss eqpucive, and the
howler monkey, Aiawatta pathaia, breed at all times,
The same author tentatively suggests, on the basis of
few data, that the squurcl monkey, Ssimére avsssdii,
has a limited brecding season. On the other hand,
as records of captivity show, the commen marmoset,
Hapale jacetus, breeds at any timet™,

Two s of fund 1 to
mammalian sedology can be drawn at  this potat.
Cine is that the greater oumber of lower mammals that
have besn invesn w:lha\n: 1 yearly season of anmurus
{ceasation ofne:\ls activity),  Theother ia that monkeys
and ape, like man, sxperience & amocth and uniater
fu sexuzl and rrpmdu:uve life. ‘The implications
ufp these facts arc discussed in the following chapter,
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THE HEEEDINGO SEASDN AND SDCTETY
distinction that iy ily drawn t
ye “animal asdepeuudxnl‘:;unu" and “'anjmal mpﬁﬁmﬁnﬁﬁi
not seem to upon more than a su i
analysis of the facte of lnimzlmbehlviaur. Accordingly
there it reason to doubt the validity of the usually stated
definitions of these types of social grouping.  Alverdest
dcﬁm asepciations 29 “chance gatheringy produced
b?ml factom {e.g. insccts round 2 source
of Lighe)™. d b be 7 ine com-
mu.mtlu whlch exist in virtue of some particular social
instinet in the animals concerncd {(e.g. the ant mate,
a hotde of monkeys). Inahmt,nomnlmahnm,nn
societyl” Since the poseulate of 1 “social insunct”
implies ignorance of the factors undcrly'mg certain
such i mexely that the

stimuli di individual her are better p

in the case ofq‘asmauans ‘than they are in  tha case

of “soticties™. The distinction drawn by Alverdes,
ame athers, between twe types of animat gwupmg,
th poasibly not a natural one, scems nevertheless

to have some empirical significance. it could be mg-
geated that an animal association s a temporary union
of individuale rescting in the same wa mmﬂar
environmentsl stimuli, and that an

by the mutual of ity b i

the distinction mighl be defined by stating that an
assacistion endures anly while a specified set of exvernal
sumull are effective, and lhnt 4 saciety periata in spite

i extrrn: But ax theae
dggnmmllhaw therepudtmmefthgmuptof
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sperific “social inatincts” does net facilitre the
logxslnnalywxufduﬁmofammnlgmupm A
line cannot be dnwn betersen “tem Pnnr,' E'
tively An
ruugl{rwodﬂemlbutmmeedm neuarfma.l
conditions.  Exteinal stimuli may includ ¢ living organ-
mm Formm , an animal, mmkmgﬁurlnm-

wnamu:hbyltspemepuonnf
oﬂm' lmma!n either at or jow:;?rlng towards the
wnber,ubyu:sma the poal. If the
term "external stimuli” be taken in the restricted sense
to exclude other members of the herd, the statement
that an “sssociation™ is the tesult of external stimuli
presupposes 1 pa.mcu!lr, and aot nr.munly correct,
ARwerp be l ﬁc Tenc-
tions camnot roadt ted from otlwr fomn
of mutual % “P""‘ as the
ml'rm orf Hm problﬂm in Chapta i :ndfcatw. it m

mmmmlogimlﬁcmﬁmﬁcmthﬂmbe
ned toprcther as partofthcupmducnveorwcu]

phﬁelngy.
plicated 'il‘fmh by “mm‘l ot eyl
st er occurrence cy\:

periods of reproductive activity, A brief mating scasan
union of individuals that lee in solitude during the
anesttus might be considered to be either an association
or a gociety. Since such a proup dv @ bomapeacous
nod firm secial unit held to by the mutoal
attraciion of its members, it would satisfy the necessary
qualfications of society, though it might not survive

IOy varfing environmental circumstance. It mighe be
transitory, only laou.nlg during » wery bricf ical
sate of rut however, the m perma-
nence of the group ia irrel in the ¢ of

this pmb]m. since it is impossible to differentiate

int of view botween a brief
a"?engthy tate J" ll lttm:tmn—a mah.ng
" of short d mating
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“society. A this is impossible, search for disth
would lead back to the definitions of sodiety and
mﬁmgmlbm,udthmuhubunmdmnmd.
donotmnloglul‘(mgsutthnthetwotypnof

If the search were
urmdsull farther it could, in the present state of our
know] only lead back to concepts of “social
instinets™ and “'mutval aid™. It is preferable, how-

v, o avoid such elusive abstractions in the study of
inlogical problems. It would therefore scem that at
present there in no lee in the discusgien of mammalian
for ok that depend 3 upon what is

hicdi

Lokl

P an anthroy I

assaciations and animal societies. The aIbemauve, as

was sugguted in Chapter I, u to dlm.fy unl.om of
to the

mechanisms mspcna-blc for the munn‘i attriction of
their members. * The implication of such classification
is that there is no tigrificant and basic difference
and mating
associations of short dmunn, whatever their size.
The fuadameatal phyuw?-ul factors that hold together
a vast bresding sealy or a horde of monkeys
mﬁnemuthmwhmhnpm:ewhmapa:ruf
foxes come together for l:he mmng season.

For the pu of 1
can be divided into three main pa, the fimt of
which comprises the monkeys mgmupel {Order Pri-
mater).  The members of the second p are thoso
of the non-primate or lower s that have an
aneeatrus and a demarcated mating scason.  The re-
maining, and smallet number of lower mammals, may
bechn:.ﬁedlnarhlrdgwup. They rescmble ths

hout the yoar and in not
npmgnnngnmwmul qmucmce of sexual acti
but differ fiom them in some important physlologmal
charactors that find their in & distinctive
kind of socisl behavieur, different from that of the
primate. “This differcnce will ba defined st a later stage.
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Amongst ma and apes, with few cxceptions,®
Femalen are never d alone in their natural habitat,
always being accompanied by onc or more adult males,
The orang is one of the exceptions. al
the bebaviour of thin animal are fow and indefinite, bur
they seom to indicate thar the sexes may sometimes
be found apart from each other. Reference will be
made to this obaetvation in alater chapter,t where it ia
discussed in greater detal than is necessary at this peint.
The factor undeclying thteegamanent association of the
sexcy i their upinterrupied reproductive life."*  The
seanual stimulus, even when weak, will draw malc and
female together. ‘There in no cvidence that in the pri-
mate it is cver ovcrcome by any other stimulus, as it may
bein g lower mammal sich 38 the rat, in which it is some-
fimet outweighed by the stimulus of food.s47. #r, .
The sexual attractiveness of & female monkey is, how-
ever, nat capstant, but varics thythmially dudng the
Iifferent phases of her reproductive life.  Lti strong
as abservation shaws, sbout the middle of & menstrual
cyele, but aIr.h::eglh it decresses 1y at other times,
it is never entirely absent.3¥ ce the reproductive
phases of different femalts do not synchromize, semal
atractiveness varies among the individuals within a
group at 4 given tme.  Statistical analysin of breeding
tecords of captive monkeys suggests that these may
also be & seasonal variatien affecting the sexuality of
all the snitnals of a group. Hartman considers the
smasonal varfszton in the berth-rate to be suffcicatly
marked to justify the desctiption of 2 breeding ssason
in basing hit opinion mainly upon obser-
vations of his own colony of Rhesus macagues in the
Carncgic lnatitute at Balomore!'™  His animals con-
cetved in almost cvery month of the year, but 28 of
the 3bsermm tichy that occurred took place betwecn
October and Jaouary. Althm:sh he admits that they
had less ity for copulation during A

that this circumstunce does not
* fec p. 191 o cupochon, 1 8 g r7g.

PP
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actount for the variation in their birth-rete. He
mointaing thae “the hest of summer i unfvorable
to the monkey, at least s the fropical mowker,” and
that during this time “the sexes are far icse intreeated
in each other”. He also holds that the females “do not
conteive ila:nuse ﬂ!l‘:y.do m };ewn!am". :i‘hmeen of
-nine laparatomiss ¥ wl performed were car-
ﬂcnt duriog the “non-breeding sesron™, June and
July. Al but one of the snimals emunined in this
had inactive ovaries, while ninc of the
-8x examingd in the longer *' g peried” of
the ‘year showed a similar condition of reproductive
quigscence. Hartwan points out, however, that the
proportion of the latter fases ia actuaily much greatsr,
since his figures tend to emphasize “the morc favor-
able fomales in the mare favorable times of the year™}
Since this possibality cxists, Hartman's explanation of
the apparent summer aterility of his animals ax being
"duc to the absence of an ovulatory cyrle" docs mot
appear to be conclusive. His chservations bave not
yeu received copfiemation, and at present no other
ical evid iz available to confirm hin wiew
of the existence of a sexsonal period of ovarian inactivity
either in the Rhesus or in any other monkey.

The only other mnn]neytguis known to exhibit e
scasonal birth-rate in captivity is the Humadryss baboon
(Pagia hamadryas). A frequency curve constructed on
the basia of 69 births that bave occurred in the London
and Gizz (Cairc) Zoolopical Cardens shows that the

teat numnber of births have taken place between
November and December, a fact that indicates ma

Avpust?  Thiz confi ith Hi %
that tropical monkeys are less active scxually during
the summer monthy than at other dmes of the year,
* Drimect fnepeetion of the nbdomine] conren after incion thrm
the belly wall. In ks texr Hlartman refan te exty cpemtions.
charty iwdicats anly §fy-nlae,
t Hartean docs not give sny explaatory detalls of this fect
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But although tecocds of bittha in e\\puwty ap
glvc s fairly true picture of the breeding
animals, they may nevertheless be to some :mt mtn-
leading. It Js p?;tble that a mAwhlcEndmA an
uguat
'buboomumﬁnedmlat:dm and Inwr.rE t may
md.tute little «lse than increased overt %ﬂ
in the better weather of spring and summer. Ills
conceivable that farther south, iz the af thet
natural d.mtn'buuon, such wariation wo not occur.
Moreower, kince 2 monkey cannot 28 4 rule reproduce
more than once in a2 year, lt:smbledntallrga
tumber of fertle animals forming the basis of 2
stock could cstablish = reprodumve habit
that might sccm at ficsc 3ight to be o&ﬁl‘y fized,
but which would actually be the
breeding. Tt is otill doubtful, ﬂlmi’nﬂ, whethar or nat
a monicey shows true seasonal fluctustions in physio-

Ig, uctive

ﬁlewpmgd.\ty that ﬂlmw is a seasonal varaticn in
the Hrtg?:wmsamlm“tyofthc monkey does
not affect the consideration of social struchure, since
there is no implicstion that the sexual stimulun holds
individnals ia ever totally absent. Season
diminuton the reproductive activity of all the
animals in & group would not disturb its intrinsic
szl basls, because a society would natumlly hold
together s long s its membicy were to any extent

Pm:hmg," writes Watson,*? “regardless of
whntthesuuologmm may haveto say, is the moet funda-
mental and besal form of social intercourse botween
Rhesus m%nbcp," Monk?fu.andd’:oalﬁaermt
apes, & A preat the
anuum'l.,mjln animal xltmﬂﬂly ny'.;mme a fgl
cost with ita fin gmznyoftheuddAlndcnds
that rt finda. a.r:&ﬂmedh to :m%m
band o sommmeu, nh.ns a

direct nibbhi The p k4

BY
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well co-ordinated mavements of the ﬁngcnl, aswcuted
with m:tm and of th
o behavicut i ly mi d aa

:e:mmpt to remove lice.  Actually vermin are rarely
foand either on eaptive or wild munbcy! fruits
af the_search generally turn ont to be small, loose,
sealy fi of skin, p of skin 3
thorns, and other foreign matter.  When not engaged
in cther pursuits, monkeys resct immediately to the
Ecm: of fur by “picking”. As i3 explained in 2

ter chapter, the stimulus of hair is ene to which a
mankey sesponds a8 scon an it is born, and one which
remaine powerfully effective in all phases of its growrth.
In dler:'.kofa companion alfu.lr.hymonbeywd.l
pick thrc its own fur. ‘Two, and someltimes evez
three, m iy, as a graup, pick over one of their
fellows, Uuual]y the ons bang clened is pmlvr,
except for movements thar Facilitate the investigations
earried out by i grooms. Somedmes, howower, it
may simultancously be mgag:d in_picking through
the cpat of get another antmal de not
confine their grooming activities to their own kind.
An h;ect. aniraate ar inanimate, may form the
uubjcct of thar mvuuptmm. ‘They readily pick over
the hair of a human “'friend”. They nay be seen in
aaptivity, and have betn eten in the wild, picking
through the fur of znimals belonging to €
ordera 1’ The perfarmance sesms to have sevual sig-
pificazce, ot only because of it gentle stimulabon
of numetons cutaneous end organs, but alsa becarme it
in sometimes accompanied :z direct seual activiy.
For this reason and its Frequent expression,
it is perhag timate to regard the picking reaction
andthzsz;rﬁsofhmrufnmmrmlmm the
tzintrnance of a sodal group of sub-buman prioutes.

‘The second group of mammals that has boen defined,
includes theas that jence ancestrus and
demarcated »a300%. bebaviour of many
apecies helongi.ng to this category besrs cut the view
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that a sodiil group endures as long 28 its members are
sexun]] potent,  When the [active organs begin

yaiologically active at the beginning of 2 mating
mm, the seues seek each othet's company. As
%006 ¢5 the mating season ends, tnd the reproductive
organy (exeept in the rcase of pragnant or aursing
females), resume their imactive anmestrous or mnon-
rating condition, the sexual bead is broken, and the
males and females part company.

The anmstrus is o convenient s@rting point for
discussion of the wocial hehsviour of this grow
mammalz. At lesst four sub-groups chmu:bmus br
different modes of anstrous life may be

T.hs animals of the first sub-group sre thosc tha.t

the aneestrus 1o salitude,  During this ‘permd

are seldom found in pairy or in smupa of more

than two Examples are the jiguar of Centml
America and the pocket gopher of the Usited States.

‘The second sul ‘;—Lg'mnplswm sed of those animals,
for instance the r_'hnspend ancestrus in te
male and femalc herds. ‘The female herd incl the
sermlly immature young, while the male herd often
intludes the adolescent maleg, ‘There is no clear
distinction betwesn this group of mammuls and the
fiest ot solitary p, for often, as in the case of wild
g, either males or females, or both, may wander
alone ot in small groups.

lethm'lsub-ﬁmupwfmmed by thoese specics in
which the sexes live together during the ancastrua
without the sex differences having any social sigaificance.
Typica! members of this class are the porcupine and
the rahbit. Struthers™ statement that the Canadian
trec-porcupine lives in this manner recsives corrobora-
tion from the fact that keepers in mlngiml glrdm
are uzable to di
pnrcupmubylhm.rbehaw The&clﬂntm

have no social significance docs not neces-
marily impl; thnmnddlmnmnnsmnotbemmg
Jhized in tine b duting the
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buck rabbit is more powerful than an average
mmmdnutofdmmmma.mditism-
oeivabluthntatalltimuheiu,inmnwghu::m,ibkw
obtain more from x common food supply his fenale
fellows. But he does not derive any social advantage on
account of his sexuslity s such.  Indeed,  buck mbbit
during the anastrus is merely the equivalent of 4 well-
built eunuch, His bigger size ia part of the o;ﬂ;glu
3 dary sexnal ch previowsly determined by
the activity of the internal secretions of his gonads.
‘The fourth sub-group consiva of that are
said to continue to assaciate in families® for some time
after the m;ﬁng mnunbmhau eng:d.;.hnn wild borse,
guindco an n Q9 representa-
uvenfthisc.'l.ul:on heu:;iﬁmi.nfamiﬁudwmt
25 3 rule continue throughout the ancestrus. The
prenghuck of Northern America mates in late
tember. Bofore their testes are fully functional
bucks join small bande of nurwing females that have
collected somewhat carlier. When the rut sets in,
the males fight and gather as many feensles ax possibie
into harems, which then move independently bwt in
fairly close territorial asseciation with one another.
As the femsles become pregnant and the mabing
season dmwo to a closs, familis onee agein ugite to
form herds of pregnant females, bucks, adolescent
asd g animals. In some areas in which it ia
founrut;cpm buck doea not migrate, and in
others herds are only when the animals have
collected in the districts in which they spend the
winter, At the end of the cold weather, the herdsy—
which in the years before the spread of civilization
ined th da of individ rlhu%;ndm
agimals rea in their gummer range. bucks
wander in wolitude or join to form small proups, and
the p t females seperate from each other as the
time of birth (May-Junc) druws newr. Finaily, when
*The term “lamuly™ s wed heve 1o denots o muke fogether with
Mip bugem and yrong.
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their yomag are able to follow, the mothers unite to

form wmall pre- eason bands, "4 192, 313, ‘The
geneeal u'.heme yearly life cyele is o fairly
and it is

hedthatthemamng mwngmupsmdureas
f:lﬁﬁel;amnmrhelmetms. ‘There is at present no
e\ﬂdmceto i this view, and until such svidence is
278 seema to be no reasan to suppose that
thcpnstm:z:kgmnasmmnaohmhmmha
differ in any fundamenul way from
those uf fabbit or porcupine, In r_he. present atate
of our k itis ible tod ] socizl
relationships c_l‘t’her thin those of sexual male and
female, and nmug female and oa‘f!pnn&
This anmlysis social
bath arbitrary and empirical, The behavieur auilmd
for each wb—group represents no more Lhan an aver-
aﬁle the four categories overlap consider-
y An animal that herds during tho an@strus in

elsewhere and at rent Lime ream
mldc. Lck of authsnucabed information makes
the relativ bers of species

bdongngmm:hufﬂmﬁmrcmgmﬂ,butmxmpmn—

Enmgd. from furly extensive reference to the avail-
able fure is that the seges separate in the msjority
of ?:ecle: that have demarcated mating scasons,

If, 28 sugpestad aborve, all bissxual ancestrous sssoci-
ations are, N tﬁect,m\nlmehes,the m-ma“per—
manent monagamy” and * gyny’ cease
hohlwanyrealmmngmﬂwatudy
eociology.  This i, of courss, contrary w the view
x]l:br Alyerdes, fnrhewm.eu' of many t

tionships in which “the partncts together
eithnthmg;hmullbmﬂiingp:ﬁndswfwlhewhok
ofthﬂrhm . He dow not refer at all to mammals
upm anastrus in herds in which there in 5o

Nnrdouhememymdmu,
apanﬁnmnﬁwmfmmmmm&o‘ul literatuze, in
suppott of his vicws on the question. The anly
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method of proving that sexual relationships do extend
from one mating season to the next would be to
obacrve whether or not & rermngement of mating
groupa eccurs in each new mating season.  Apparently
no such ohacrvation bag cver been recorded.  More-
over, there in no cvid that an
his fellow males from arso uring the aneatrus
with the fomales that wers inchuded in his mating
season harem.  Although Struthers’ observations on the
potcupine M+ jndirate that anmstrous sssocations are
ascxoal sociztics, they do not tell us whether or not 2
mlmhxp may continue when interrupted by a long
aserual interval, It is eonceivahle that it may. Bt
m:f::wmmoc:ur,thmw:msncmsonw
suppose that any male
year after year by the same fuma]e. The mating of
the same individuals in successive years could be
exphined more madily in other ways, Almest all
male mammals fight during the rotting season.  The
weaker znimals are effectively elumnm.ed, either b;
death or forced banisk and the d indi-
viduals mate with the ﬁemnles. Flghtmg ia ax coramen
in sporie whith meai | asso-
alﬂonasmspecmmwhl:hdmmupm
Indecd, it iy sir that cortsin rodents and the

gua.nlmth—mum]s o Alverdes Chxjfﬂ as illus-
trating the tnstitution o ent mateshi the
very anes which, mm Diarwrin, ‘?:-Tgw

p«nemnﬂ:mdnnugthemun uflovc"" ltu
conceivable that & particular male might remain
dominant in a restricted area for more than ane sesson,
Even then it seems unlikely that he should suceeed
in deliberately collecting together in any one year the
femles with whom he mated in the preceding sesson.
In the shaenc ufdah, t.hzrufon, it mms]usuﬁablc
ta regard p ¥
mating mmhnlbeu:spwbubl} "amden " oceut-
mmmplgmgmwuluﬁm There are good
reangus for g that all relaticnships in mating
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mmg_eminonl to the smsank in which
occor,  The idea o{' permanent sexuat relatiou;hhi;z
conflicts with the anmual transition of a sexual apimal
with fuactional reproductive organs, inte an assual
animal with non-functioning reproductive argans, Thin
seasonal alterpation from soxual to completcly wsexval
behariour i& outside the ranpe of human experience.
Jtin an if an animsl were periodically castrated ang then,
after an incerval, subjected to the operation of implanting
& fanctienal gonad.

Angetrous herds are neuttzl berds.  The females
of thege herds are in effect a5 much scparated from
males aa they are in apecies the zexes of which scpamaie
immediately after the mating scason. From the
analytical point of view, therefore, the prablem of
anmstrons bissxual associations presents some aspects
essentially the same as those prescoved by the anctstrous
sorieties composed only of males or only of fimales,
The frst factor that helps to explain an@strous unions
is ecological. Animals of a species remain together in
the same area b they retpond similarly to the
same environmental atimult. As the instance of the
prairie dog of Northern America shows, exernal factors
play a big part in determining the size of animal
aasceiations,n c bands may be formed in 2 quit-
able i lsewhere the conditions may not
sliow of grouping, 'The more defined and lunited the
environment in which it can live, the more likely will
a Bpecies be to form ancestrous associations.  Specu-
lative @3 they are, ecological considerstions pert
offer the best spproach to the problems raised by the
occurrence of anmstrous socicties,

“Social" stimuli may conceivably ale underlie
uml?'vuo‘-uninm. it is possible that animals remain

are
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mutusl grooming activities, These are neither so
well defined nor sa frequently exhibited as the far
e vities of Yy It in eable th

Iheylhilpmhnld E' the members of

amaciations, th are ot superio| a
acxusl bnckgrw.rx‘m%l ugythzy ane ir?e:'hep::cd ‘;Fo:h:
sacieties of mogkeys, [t might alto be suggested that

P a form of
social response conditioned originally by the mtmlg
aeason. t s to sy, the scxuslly mature individuals

under the influence of sexval activity acquire reaponses
which, once acquired, hecome habitual. T ically
this would imply that these pocieties are a means of
kecping the sexes together for the next mating season.
There 2re, bowever, more direct physiological mechan-
itms cnsuring the mecting of the oxes. X
When its reproductive organs quicken at the begin-
ring of o breeding seasan, the character of the
1 letel ‘Tlliinedchmg;a b e o
alters completely. occurring in the
larpnx and I:centyglmdn are of particalar inbErm. In
the males of many species the laryax enlarges duning
every mating season, and as Darwin writes, “almost
all male animals usc their voices much more durin,
the rutting season than at any other time,” whi
othets uze them only at this time, This fact doca not
sccm to have been the subject of experimental research
a3 yet. It i poasible that the offect of this seasang]
physiclogical change is the attraction of the sattersd
memhers of a species.  Many seeounts in the nataral-
istic literature ‘indicate that the call of one wnimal

with the exception of most monkeys and apes.  Theae

glands become cspecially active the math
season.  Fer mmlrls, mdm]y ing wweﬂ,‘m
throat gland of the Californian mastiff bat is euily

everlooked when inactive. During the madng season,
boweyer, it swells wo o to become Wy obvious
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externally, measuring 4 millimetres in diameter. In
spite of a4 wide al backg: ] 1 1
analysis of the mechaninms af these o han appar-
cntly oot yet beem attempted.  Nothing certain s
known about their functons, and wvtn! ) tive
theories. have been wuggested to explain their signifi-
ance. One firly comman belicf s that the pungent
odours which the glnds emit help tm proteet animaly
from the asmults of flics and meosquitces.  Another
view iv that they serve 2s weapons of defence, the
wjumption  being made thut their smell, wsully
abnoxious to man, is alsa abnoxious to other animals.
Considecing, | , the | variations in the
slec and activity of these pocaliar skin glands, it scems
far more likely chat they are related to reproductive
behaviour. ey are generdlly mork prominent in the
male than in the ; in suggested that the
odour of scont glands “probably scrves to cxcitc or
allure the female™, at the same time cantioning his
readers that e must not judge on this head by our
own tiste”. He rejected the prasibility that the
s:mtg)]:lndoduu:mmmthefemlleinwthe
neighbourhood of the males on the strength ef cartain
observations—given him by two of his correspondents—
implying that the frmale mammal doca not scarch for
the male, As an aliernative hypothesis he supgestod
that the presence of scent can be explained
through sexual selection "if the moat odetiferous males
are the mowt succeastul in winning the females, and in
lsving offspring to inberit their gradually perfocted
g]alnd.s and odours”™, b ive theots

t is unnccessary to discuss here speculative theories
of sexual selection. The above mentioned ohbeerva-
tian which Derwin gave to explain his rejection of the
thom'ythnrhcghng:aemwnm femnales to
the males arc wholly inadeq The liati
i provid h il iony to indi that
fﬂn:lud.ouek:'humiel. Moreover recent experi-
mental work has proved that olfactory teceptors wre not

WM, r
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dal to i fiate sexusl behavi in rats and
fuinuvpu’gu." This fact may have wider application,
t limits the possible field of activity of te woent
glands, suggesting that their function i related either
O e " o

.  in the d of the
sexes or in the drawing together of the 1
membors of o specits, or to both.  Scent glands, like
the alteration in tha voice, may sill be regarded ns
mechanisms for bringing the sexes together.
Sacial mechanizms of this kind are almost unknown
i the primates. Seasonal varistions in the woices of
monkeys of of apes have never been deseribed; while
cutaneous sceat plands have been found anly in
marmosets, where they occur in the pudendal region, s
in spider men where two minute glands occur on
the chest 3™ in the orang ™ ** where o amall
external gland can be found, capecially in the nulc,
in the skin over the upper part of the chest. The gland
in the omang diminishes in sizc vory early in hife, z
suggesing that it s not a ecom eyl
[ . Nothing is knewn of the physiclogical
propertics of these glands, and nothing comparable
occurs in cther speces of monkeys and apes. Some
lemurs (a p of primitive and divergent primates)
beve modified skin glands, s chamcterimtic peorkaps
correlated with the fact that they have restricted mating
seasona. 4 The relative absenoe of these glinds in
monkeys nnd apes seems equally correlated with the
fact that they live in permanently sexval socetiss.

Anmstrus doss not interrupt the sawual activity of
the lower mammals clussified] 1n the third sociological
ﬁupd&ﬁnﬂiwﬁurinlhi:chlpur. These specics ate

tr in number thun these with demarcated mating
acazone placed i the seomnd The fact that
they breed throughout the yeer implies that the sexes
can always tome into contact with each other.  There
are, hawever, no ready examples of big vocisl groups

¥ fen Chapter VL
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being formed by these Jower mammals, The feld
mouse™ and the reedbuck,™T which belong to thias
third group, are usally found alene oe in ics,
Although much has been written about the E:::Blt
in still uncertuin whether or not the fomales are al
sccompanied by mature males. The wood nr,“rm
lemmizg mousc,*® and the docr mouse W are also
usually d singly, though they are sid to breed
the pear. Even though the mammaly
belenging to this group do not seam to live insocieties,
it s :r:gau! that the sexzs cannot live widely apart

Aidwufh the mammals placed in this third
likz monkeys and apes, breed throughout thcg;guaz
year, their social life differs from that of the primates
n 3 ¥y im t reopoct. ‘While they live mostly
in solitude, the primate invarmbly lives in family or
big social groups. This diffeecnce in overt social
wviaus can eorrtlated with ddfferences in re-
productive mechanisms. The female pnmate 15 ready
to accept the sexual advances of the male at all times,
whereas the fomale lower mamran! will mate, as a rule,
only at thosz isolated intervals when ahe g in the physio-
logical state of heat. This differsnce 1a discussed at
greater length in the fellewing chapters.



CHAPTER V

THE PAYSIOLOGY OF THE REPROGUCTIVE
PROCESSES OF MAMMALS OTHER THAN
PRIMATES

HE scxmal responscs of lower mammals are
detcrmined mainly by physiological change

the manifestations of which are pross smough to be
Fhmly perceptible to human obscrvation. The male
ower mammal with functionsl gomeds 3 in @
iral atate that ecan be ly ecflected into

overt bexual behaviour, the appropoaste simulus for

the fu“ dig ]ay of hia :mlhng reachong be:mg 3 female
in heat, His will fore be
Timited by factors operating in the fermalcs he encounters,
and ity turn wall seek his advances anly while the'_r
are in the phase nfdemre—mtrus Th: vmcd rms

whi of breedi

amang &\coflum mmammals m mnd.lhuned gy the
s\l

The factors which dfetcrmm: masxuline potency have
been studied much less than the characteristica of the
female reproductive cycle.  The males of apecics that
breed throughout the year are nplz_mntly atwayn in
the eame physiological «
correlated w|th reproductive activity have not been
described in any of their bodily u{ums, and their testes
function without i mmrnlpttm this they differ con-
¥ from te duting short perioda
of the rm Thﬂenpm:nuuhru t cpclical changea,
the main pre being the tansition of the testes from an
ipactive to a funciional state at the beginring of the
mating season. This iovelves 2 preat increase 1o the
i these argans and, ia many specics wach an the
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squirrel, their seasonal descent from the abdominal
cavity to an external wrotum. The testicular
is accompanied in all species by 2 ral inercase in

bodily wigour; in some by changes in the
laryox; and in many by increased activity of the axterngl
scent plands, The lation T the devel

P
men of stags’ antlers and perinds of rutti
o0 wEl S o aced decspich B
Except at the beginning and end of the rutting
seagom, the impulse to matr: appears to be fairly evenly
sugtained and, judging from the naturalistic Literature,
male bries to mate With as many fomales ay poanible.
His success nds upen his vigour and deminance.
Some animals do not feed duting their mating scanon,
and all bmmem;]pent towards is close. The pugnacity
of rutting animals is an ipn of their E.4 gical
condigon, and is not necesmrly determined by the
presence of frmales, It 1 exhibited at the sppropriate
seazon by amimzls confined alone in zonlogical gard
Staps have besn observed fighting during the mating
peason In the total absencr of fomales, while bull seals
fight each other not for ferales, but for territory in the
rookery or mating nd, The facte provide little
support for the usual anthropomesphic explanation that
pugnacity in the mating scason is immediately directed
to the acquisition of femzles. Both the formation of
harems and the maintcoance of a particular position
i a breeding ground can be regarded as forms of
behaviour conditioned by the increascd i) of the
rutting male. The fact that different become
reeephve at diffcrent times ia also possibly rolated to
the tormation of harems.

Jad 3

growih are di
syswmuleenmgeﬂuanlyo;ummbody'thtdou
ant maintzin 3 ical app from the
time of barth to the time of death. The cyclical chan
that take place in the genentine ocgaoe of the adult
ftﬂnlemmmﬂmmuchmmellg:uluthanthm
that octur in the male
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th As the anwau-usd T thgdm toa dmm blood supply of
& ovariss an neces ve OIgEns—
the uteru and 'n—ini.n”gned,andrhe;gmiu
size. “The physiological activity of the ovarics i3 shown
chicfly by the cyclical development of follicles, which
burst and discharge the ova they contin. Cwpora
fwrra, organs of internal secretion, subsequently grow
from the walls of the ruptured follicles. The ova are
detived from the outer exllular covering of the uvu{e,
the permival cpchediom, and cach consists of a sin
cell whith become covered by 2 layer of different eclls
called folfuniar eprshefmem.  Such a system is ealled a
follicle. In follscles the cvum is directly covered
by the follicular cells,  In mature folliclen it is sepatated
from them by follicular Buid, in which it hangs sus-
pended by a band of eclls attached to the lining follicalar
cells of what bas become & cyst.  In the first mage of itz
growth the follicde makes 162 way from the sarfare inta
the subetance of the ovary. e ovum itseli reaches
full nize before the accumulation of follicuiar Auid
separstes it fram the follicular cclls, The follicle then
expands, and the follicelar or lining cells multply in
mumber, becoming several layers thick.  As the gueor
Jolfiowl accumul: the distended follicle approact
the periphery of the ovary, whers in due course it
ruptures and discharges the ovum it containe.  After
the ovum is extruded, the follicular cells are tansformed
into fuve/ cells of the secretocy type, which mulaply
in humber, and d until the corpus lutcum fille the
::eure shell :ff t'h:xgiln:ri;. In the event of conception,
period of growth of the corpus lutewn in greath
extended, and it does not underrgo retrogression lmt:ﬁr
late in ey, In ao inforble epele, the corpus
luttuin its limit of growth in 2 shorter bme, and
degenerates sooner.  The pusturation of an ovam, it
liberation, and the cansequent dovclopment of the
thgm lutcumn, represent a morphoiogical cycle of
A of ansomical changes, runaing pasallel o




two Iateral tubes o "homs™ unil:dmg:ﬂm'by a
wingle median tube, called the bedy. It is built up of
two Japers—a musenlar liyer, 2nd a mucous membrane,
ar exdemerriem, which contsins many glands. The
utering consista esaenﬁ:]folﬁ of en tral growth
during the ovarian phase of follicular growth, of endo-
mﬂiﬁlg]degenmﬁonntrheﬁmeofwulation,mdof
during the ovarian phase of devclopment of the us
lutvaI, a phase of growth whic]l?lm ends wirho::pdo-
metrial degencration.

Rhythmical changes, correlated erith these phases,
take place: mimaltancowsly in the vagina, The vaginal
wall congists of a muscular layer and an cpithelial Inyer
which has 2 characherigtic appearance at different nﬁa
of the ovarian cycle. The vaginal cycle igts of 2
phase of epithelial growth, aiternating with a phase of
ot vagint it e it macio and boouhing

& um r nucles, an
horay, arc a]:?d into the vaginal canal. The mn:imﬁ
ameunt of cornification oocurs at the bme of ovalation,
after which the epithelial ]xyer i invaded by white
blood cells, or 1 yizs, which, it is belicved, help to
clear away the erated epithelial cells. In moat
species these epi changes faalitate mating. They
wre g0 conspicucus that the chief method employed by
the cxperi 1 hiclogist for d ining the fime of

| in lab .. l¢ is ion of the
vaginal cellular contents—a method that 15 now widely
known a9 the "“vaginal smear technique™,

Cyclical phases of growth also accur in the mammary
glands, which vary in mumber in differcnt animals from
a wnglk pair to a3 many @ mize paire. Dunapg
ancestris, u:ﬁ: for pericds of nuring or ¥,
the ducts of the glands are very 5 the
mating season they undergo stages of growth that run
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parallel with the phases of the owarhae and uterine
cycles.  The change is inconspicueus duting the perd
of follicular %:mwth. ‘That occuming during the life
of the corpus luteum 1a, on the other hand, considerahle,
and ia reaponsible for tranaforming the mammary gland
into & functonal organ. . a ¢
it mowphologlul l.‘.’ﬂel Are ol
what is called the assrowr oele.  They are gmed
together under this designation becapse the mest
P productive periedicity is the
Y gt '—heat, frenzy, or pamsion—shown by the
animal at the time of pvulation. (Estrus, marking the
time when mature ova are discharged from the ovaries,
divides the ezatrous cycle into pre-ovolation (pro-m@strous,
o fllicular) and powt-crulation {or luteal) p . The
great alteration in the behaviour of the animal at the
time of wu}ancﬂ] n is divectly correlated with the specific
:lwrphologi changes thas then ocour in the accessol
reproductive organs. (Estrus, which is the ﬂ.llmlnll:inr;
event of the follicular phase, is usually the enly time
whea the female of the lower mammals will mate, If
conception occirs at the first “heat"” of 3 mating season,
Ea Tl pomse of ey, 16 on e ot bany
i L . If, on the r
fertilization P!{::; nofwomlr,iylnmmnu aymxds—?npual:
phase. The corpora atea arc the agents detcrminin,
changes that prepare the utenis for the embrys, an
they alio indl bek by L i

responses. -

S0 far ¢ i known, most mammals ovulate spon-
tanecusly, but at least two-—the forret and the rabbie—
require the stimulun of oo ion before the follicles
in ‘their gvaries rupture and the ovz are freed @0 meet
thele;:lo;. Somemmmn]il.ldud_:utbebipch,axped-
ance one estrony ¢ dumng 2 ma assan,
which, if infertie, isgcﬂawsigygmg Pol
cimwusmmmnh,nnthuthcmt,n?erie.nuin

of pregnancy a scnies of
cycls. Some pelymatrous animole hove limived breed-
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itig seesons, and others can give birth throughout the

?uﬁe easential patur of the stroms cpely is probably
the same in all mammals, but its duraton, and that of
its constituent fql]icu]nﬁnend Tuteal phn?ea, varies fom
ea to specicn, teat  relative variation
2‘:;'?1:: the duration of !he%l?;ul gfhase, which nbt.;i.ns
its fullest expression in the event of pregnancy. The
pecuds-pregnant state i gencrally shorter than the
rregnam, and varies in degree from animal o animal,
nthe d rat 1t pagecs iced, matrug ing
every five days, whereas in the marsupial and dog its
duration is ummlly the same as that of truc pregrancy.
Sufficient morphological chm@c may be cccasioned to
infl behavinur eonsiderably. any animals be-

gin to build rests in p ion  for -
young., The morphologiu‘i changes in the re
ductive organs are also by no means umiform in all the
lower mammals. They vary considerably, and some
knowledge of them is tequired for the proper inter-
pretation of the ematrous and menetrual es. The

ges that occur in the dog, the rat, the mouse, the
rabhit and the ferret may be taken as represcntative
of those found in all the lower mammals thet have
hitherto been investigated.

‘The reproductive processes of the bitch have been
extensively stadicd,  As was mentioned sbove, if it
docs not “concerve during B mating season, it again

K into anmstrus, If; however, pregnancy occurs,

tion extenda into what wo have bocn the
d‘ngxt mamu. ‘The folhculnh:aghl_:ehlun wt least hke.:
ys, paeudo-prognant cight to mne weeks,
pregnancy rine mdﬁk pu'i%d of nuning con-
tnues for about an equal time. Conspicuouy cyclical
changts take place in the meproductive organs,
During anastros the ovary dots ot contsin either large
Bollicles or corpors lutza, and the uterus is avascular and
thin, its low mucous membrane containing few glands,
At the beginning of the ovarian folliculsr phase, the
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endometrium atarts to thicken and the plinds to
secrpte. At the end of this period pvulation eccurs and
degenerutive changes ke place in the nterine mugous
membrene. The amaller capillaries brak down sad
blood lmks mut intp the tissues of the mucosa. The
waperficial todometrial epithelium 15 ako des
blood escaping into the body of the uterus, and a3 to
the exterior. A» the co lutes. develop in the
shells of the ruptured icles, the uterine rucess
tes, Erowing derably even in the ab:
of pregnancy. About eight to nine weeks after
ovulation, the mucosa ance again breaks down, and
e g, - chase of pocibioprogoant Eovth
8o um e o pel ant y
secrete milk. Whgnph.?hc phase ofpﬂmpseudo-pugmm
etaticn has ended, the reproductive organs resume
their nnestrous appearance,™
The mouse rat are polycestrous mammals that
are ugually capable under normal conditions of broeding
at any time of the . The length of cycle in the
unmated mowsc is five days—that 18 to say, ovulation
and metrus recur in that time if the animal fals to mate.
The hatral E:m B ipconnpituous in these epcles apd,
aormally, is no’x‘udo-prcgmnt interval.  Such
a phase dewelopas only the stimulus of sterile mahng
rad iz that case estrun, instead of recarring in five days,
reappears in twelve. The delay is due to the eccur-
rence of @ seven-day pecudo-pregrant period, which is
dependent upen the formation of functional ord
lutez, Gestation in the mousc lasts ninetesa .
The am.mnlm::;mhm w;thm twenty-four hours r
itian, utea in the di
mcll:. mmurlng mmlmm
normally recur, continues for three weeks, and the first
ovulstion to follow the post-partum @otruz matks its
chose. Sinuamousemngﬂerﬁﬁzedimmedinmly
after itiom, 1t can be prog; and nus¥ing 2t anc
™ Gan Mumbal ¥
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[5 both the rat and the mouse, asin the dog and ather
:nulnpwnu spemns, & number of lugosized follicles
eotrs.  Corpoes lutes develop durs
tl|=twdl lauon,mdmr_hennmg
normal ammll reach their full size in about three days,
nerating before the cestrus that follows two days
after their mazizum development.  No fallicles develap
during the preudo-pregnant interval that follows sterile
mating, nor doa avilation oocur duting true pregnancy
or, after the post-partam jon, during the 1
interval of weeks., The inhibition of follicular
Fm during these pericds is vevally ascribed to the
the corpora futea.
At the inning of the folhcular phase, the small
and rly vasculinzed uterus begins to enlarge, and
fime of ovulation §t is about twice s normal
dllmem ‘This increase i3 due almost cntirely to dis-
tension of the utetine lumen,  According to Allen,'
conspicuous ncrative chan nied
upargmw pr:c;.ga:es, oecur in tf:ll’mmg epithehal ce?l{
at the time of msttus, Dunng the phase of preudo-
pregrancy that iollows sterile mating, the endometrium
ﬁ“ cxtensively, and st the close of this interval of
lve days, when the lutea of TE|
Segemrie, baesotige, s occun ot Tty oF
the uterus.
Extensive studies have beenn made of the vaginal
:E:leinbothﬂmmtandlhcmuuu,mmthechmgm
at occur are very pronounced. They foliow the
general plan outlined earlier in this chapter. At the

beginning of the follicular phane the vaginal le_llulll
{:wn and becomes wovenl layems thick, ¢ cells
thus formed subsequenty and,

becoming comificd, fall off mto the lnmen. This
change sccurs at the time of ovulation.  Large aumbers
of leucocytes then invade the vaginal wall, The pres-
ence of cornified cclls alone in a vaginal smear indicates
that the animal is in cestrus.

The ch of female reproductive activity i the
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rabbit * and the ferret + preseots 2 somewhat unusual
foature, since these two animals only owulate after the
stimulus of mating.  If mating does not oocut, estrily
persists through the b g sesson; wh if
it matza frecly, the mbbit may have several litters.
Both animals i ap d preudo-prog
hasc aftcr storilc copulation. Maturc follicles, which
at the onset of the repreductive scasom, per-
mat in the ovaries until matng ocoure, I the animal
does not mate, they degenerate (hecome amrede) at the
appioach of anmatrus.  Ovulation in the rabbit usmlly
tzkes place ten hours after Iation, and, if aterile, the
corpara lutea continue to for ealy fourteen
dayz, At the beginning of the mating scason, growth
oecurs in the endemetrium.  Degeneration at the time
of a@utrus bas been found only in the formet,  After
ovulation the uterine glands experiznce a phase of rap:id
It in belicved that ther seercnan provides the
}fuﬂﬂ nnurishmelll:.ng: the em hjbefcre :mﬂlmutiod::
he mammary undergo Little growth durin
follicalar phzse,gand remain small until ovukation tgaku
place and the corpora lutea become functional.  Under
the influence of the corpora futea the glands cxpericnce
1 pecond and extensive period of grawth,

The fundamental plan in all these of watrous
cycle is always the same. During the folliculer phase
a eertain amount of growth scews in the uterine Mucos.
"The shghtly hypertrophied endometrium subsequently
degenerates at cestrus.  Corpora lutea after
ovulation, aad the uteruzs simultaneously
ancther of growth. In sterile cycles the period
of pecudo-pregnancy usually ends with 2 second phase
of uterine degeneraticn.

Thres main problems arise in the distustion of the
physiclegical hai derlying these morpholo-
gical changea. “The fimt the changes stcurting

* See Parkey ™ ynd Hummeond wnd Mfaahall 37
+ Hummend and Mankal 18
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during the follicular phase, the second those of the
hyteml phnu:, and the third the rogulation of gvarian
pericdicity.*
The aynchmmznnm of tbe cyeles in the
tive uterus, vagin, and
mm.mnry lands—with the pha Emm of ovarian activi mz
El%?“s the two arc funciionally inter-rela
inference his received ample experimental con-
firmation, and it hus been proved that the cyche changes
in the acccssory organy are determined by internal
secretions of the avary. IF the ovaries of any mature
i art cxp { (the operation of
cvareecomy), all cyclic activity in the accessary repro-
ductive argans ceases almost immediately and the
organs slowly lmphy [f ovarian grafts are trans-
planted into an ovaricck: tomized female, strophy doul llot
occur, and in fi
m.}r‘ continue. of i
he,
from ihe ovary has s"lwwn rlut the mmpho l
changes occum.ng during the follicular phase
cesirous ueml or internal
known as atsoe. Clng-mn]ly this substance was :.Iwnya
to a5 the folheaiar formone, on the assumption
that it was mainly derived from the follicular furd, Soon
after its identification, hewever, it was found to be
present not only in the avaries, but alzo in the placents
and in the cirrulating blood.  To-day the hormone is
chicfly obtained by extraction from urine, i which it js
excreted, The site of ltnangmah]l remaine HhACIre,
‘The physiclogical perties of omtrin llnve been
toabed nﬁdyu demgmstriied on over d enimals
whate accessory reproductive organs have atrophied.
The injection of catrin mno lnc.'h animals produces
all the 1

and extra-ovarian
uympmu of the nnmul ceatrons pericd, In the
hhmmdncuuedmdmlby'?ﬂbﬂ‘ w]wpmnd-l

l'uLl hhhaylphyupm lg:q Belepint
lre i weorponted 1o mu;t“ymmrkl'nlhrmsm
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ovariectomized rabbit, mouse, rat or guines-pig, it
Trads to development thh::glnll:pmhnhum lnﬂlx:
cornification, a5 well a9 to the uterine changes typical
of estrus in each of these apecies.  Injection of astrin
into the normal snimal just before the cted onset
of cestrus is followed by an exaggenation of the normal
marpholegical features of wuh'uo, although the ovarian
cycle remains woafected. Indesd, if b of the
hormmeam]emd,mmb:pmd at time
when it would nunml&elu in abeyance. It can be
brought sbout during anstrus, during hctation,
and during prognency.  In the lower mammals etrus
thus produced vsually results in abortion. Artificially
induced ceatrus does not, as 2 rule, lead to evulation ar
petiods whea it would not otherwise occur,

Although wanally the manifest signs of the secretinn
of estnin are sharply confined to the follicular of
the cstrous cycle, certain of its charactedatic are
on rare occasions sxhibited during the Juteal phase.
Nel:on 3" observed physiclogical estrus (determined
ll:{ vaginal amear technique) during the pregnancy

an llblno rat. From records of the muscular actmtz
of the emme species, Slansker 10 inferred that thoug]

@strual thythm" i3 abscot during gestation

lactation, watrus may sometimes scear on the four-

neenr.hdayafgumm The marc is wid to ovulate
regularly during the huteal phase of pregnancy.”

No satisfactory cxplanation i a9 pet fortheoming
for the sbundance of cestrin in the placentn and body
fiuids of prognant animals, nor is it understond why,
though present ia such amaunts, it yet fiils to produse
either csatrus or abortion. Yt is clear, hﬂuewr that it
;h;:onl:gjwa changea ”thgf:rufm ey, o of’n'l':

& regnancy, or
paeuda-pregnant luteal phase, riment has proved
that ceatrin does not came any of the post-ovulation
changuahatoocurmtbcnpm,lh:nmmd

¥ glands. B d and
ofmsm.n will not praduce extenaive pmhﬁermm of the
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l’glal::mid.m:i:l,t:n'i‘].u more then induce the
condiion of the wterine mucous membrane typical of
dm’[ﬂc iol uf lation or wu!:ms
h &nd preg) ¥

mmmmhmmmﬂphmmdimdy
to the activity of seerctions produced by the corpor
lutes Nomally,r.'h: corpus luteum that sin the
unmrated of the rat doss oot become functiomal,
but the twelve-d;: ?hbm:'g:f @rzus fo]la:ifng stevile
copulation may e to the development of effective
eocpara luter,  Exporiment has shown that another
1mportant function of the corpors lutea is to sensitize
the uterus so that the fortilized ow readily become
embedded,  In many animals the normal aratomical
manifestation of utering sensitivity ia t]m poat-
ovulatory devclopment of the mucous rane znd
its glands. Remeval of the corpera ]um foon after
ovualation inbibits the dewelop of the cb
typical of peeud The of the
endometrinm dusing the Tuteal phase may be demon
strated by instrumentally imitating the nterine mucous
membrane dnm:g 2 n:mml psendo—?mgnanqr This
procedure is followed by the uf large
masses of hyper
If the ompomllum are removed b!ﬁn'e thu riment
is begun d are rot t the
prrelem:e of corpora lutes is easential for the attachment

ﬁcrtllrwd. o to the sndometrium has also been

tal remml, eid by the artificial

e W
t ¢ ce utea is essential

the Al 4 S rmeat of d;o:rpom Y But
howtrer much gmw?.h iy stimuiated, neither unlimited
administration of corpus Iutsum extracts not implants
of the tissur ltsclf will induce milk secrstion. The
factor for has been
proved, buth by Corner * and by {\Tclwn wnd Piiffner,"™*
to be the secretion of the anterior lobe of the pituitary
gland.  Anather Function that is umelly mnE:-
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lhemrpu:lumm,unthe nds of experimental and
obseryutional dats, is thegfnw;mwnmm of pregmancy.
Mice that have had a:;é]eaﬂrysmnhud ar destroyed
by means of X ly become pregnant from the
rtrmaining n ovary,  IF that ovary is eemoved
during pregoarcy, when it contains corpora lures,
abortign of the embryo follown in 2 wory short tme.
Conflicting rosults have becn obtained, howewer, in
ﬂ#::;mmm on uther nmma]n

of

the mai
reproductive periodicity ant obscwre. O inally it was
tupposcd that the wvarics ﬂ!:moelvun%‘.!recwd the
metrous cycle, and both the follicles and the corpora
lutra hawe at onc time gr other berm thought to be the
significant 1gents lating perindicity. The corpors
lutea were consl to be the more important hecause
their fanctioning undoubtedly delays the sppesrance of
the next mittun, and theit removal, when in an active
state, is closcly followed by matusation of fallicles.  ‘This
theory was discarded because aestrus does not always
sueceed degeneration of corpora lutea, for instance
during pregoancy. The owman follicles were thought
to be mignificant becanse their periodie develupm:nt
and rupture not only directly determine the growth of
corpora lutea, but also appezr to be indirectly re-
sponmble for the cyclical chanpes in the actessory
organs.  This view was finally o oned whes it was
shown that destruction of all the gvatian follicles of the
rmouse by X-ray irradiation in no way disturbs the
petioditity of the aetrous cyele in the unmated mousc.”
Al:hough the basis of reproductive perwdicity has
not ‘3: been fully explain mpe.nmmt has proved
vively

that the antmor part of the prtluw'y

Emd, and not any argan, ia

L} rcguhmn‘ "hu contro] cacrcised by tho

anterior Jobe of the pituitary gland on the reproductve

* These evpenments an mice hare been, confiemad by other obsrven,

kmﬂrm,Gthlhmmtx-iq of gume-
PP 3ay wop the cwrous cpela.1H
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organa has been demonstrated in many ways. [a the
rat, su 'nlremﬂwlofthepamiuzemps the ceatrous
cle. Imjectiona of extracts of the anterior lobe of
pituitary gland into the immature mouse result in
P i p of trous cycle, which
be accompanied by normal evulation. Injection
:?Lrga quuntities of mline exeracts of the gland stopa
the wotrous cycle of the adult ammal by converting
follicles into corpora lutea without the previous woour-
rence of av;:hﬂan. Ce:}nm of Inj?ctibn, with rh;
conscgueat cration of the utes, in followe
after Elrying g::wds by the r!m the cycle. The
anterior lobe of the pituitary gland is alsa normally
responsible for the occutrence of ovylation. The
rabbit ovulztes ten to fourteen hours after the sumulus of
copulation. If the pimiulz gland is removed no later
than an hour after copulstion, ovulaton does not
gecur. % The animal wall owulate, however, if thx;:‘
cxperimental procedure 13 followed injection
extracts of the anterior pituitary glmgyof 'l'he oxiT
D‘S:l;‘im can aleso be i.notéu:ed in intact mattous tabbits,
without the oecesi inus copulation, by the
injection of mherlortylobe mwfopn similarbymult
iy abtsined by the injection of anteror lobe extracts
inte the ancestrous ferret™  FPollicles mature and
ovalate without the normal sumulus of copulation,
while typical cestrous changes are induced in the uterus,
vagina and vulva. These sffects of the pituitary
are by ne mezng confined to mammals. [t has been
shown that mature toads ovulate upon imjection of
anterior lobe extracts, and thet the ovaries of thess
animaly retrogress to the embryonic conditon affer
comglene temoval of the gland.1*
cxperimental data suggest that the anterier
Iobe of the pituitary gland stimulates the reproductive
o into activity at the boginning of = mating scasan,
that it is responuible for their maintesznce in
a functional state and for reguluting the phasca of their
activity. lta remcval lrads o atrophy of the repro-
L]

Sl
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ductive crgans.  [tw injection into iatact mature animals
during ancastrus precipitaces the onset of reproductive
activity. It has o similar effect on immature animals.
It seems to be mpomlbl: for the periodic occurrence
of The di that in the rabbit
and fﬂmhthz stimulus :hfco l;nm;cc;s&'n m'.wﬂ:beﬂ:l wn};l
#% yet unknows, u £ w| en,
m):creum. deﬁnmP?:u dwgru re of mature fallnl)::.'llfs.
During psend and pr it does nnt
stinulate the ovaries to ovulste. It is conceivable that
the corpus Iuteum reciprocally stinwlates the glaad,
:n.hxbltlng thg secretion of ite @3TUS- and ovulation-
P the anterior lobe
js also mponnb]e for the cyclical action of cestrin on the
vigina and uteras, and by controlling the development
of the corpus luteum it is md::ecﬂy mponslble or the
Tuteal ci in the organt.

Tt does not seem that the pnmmry gland influznces
the accessary reproductive organs entirely through the
afenqofthemﬂumﬂmemnofmmofthe

d, Corner has inds milk wecretion in the avan-
ecmmmd rabbit. In t nimilar way \neﬂm degenere-
tion has been obtained in ovard ey, 150
Nevertheless, the influence of the pituitary g'lmd
upar the repmducme systeen seems to be mainly
dependent upon the ovaties.  When these are remeoved
it cannot prevent the consequent strophy of the nccessory
reproductive organs.  Many problems concerning the
pitvitary gland atill require tlucidation, and pethaps
the moat obscure that awmits the attentions of
experimentz| biologimt concerns the factors underlying
the periodicity of 18 own activity.
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THE GENERAL CHARACTER OF THE
MENSTRUAL CYCLE

LI "WORLD monkeys and apes, like man, differ
from meat lower mamrals in éXxpenicnang 4 con-
tinuous series of monthly menstrual cyeles in the absence
of pregnancy. Thed nee is ot one of kind, for the
menstruai cycle, ke the estrous cycle, consst of 5
rthythimical series of morphological changes in the
ovariea and acéessory réproduchve ongens. It 15, how-
ever, distnguished by 2 phase of endometnal destruc-
ton, lastng sbout four days, which results in uterine

hemarr] and which ia more pronsunced and exten-
sive than the cycheal cnd.om:u'iardcgmmdon of lower
mammals,

The facts of reproductive physiology are of fun-
: I i to  the i of the

mechanisms of social behaviour. Unfortunately, sk
though the nature of the aestrous cycle of lower mammals

is fairly well und d, that of the | eypele—
becuse of the difficulty cxpenenced in collecting the
evidence ne for s nterpretition—is pbacure
cnough to pl material for codless controversy,

Apart from werbal statements, dat about the humsn
cyclt can be gleaned only from operating and post-
martem cs. After painstaking and lengthy re-
search, physiclogiste and climemns bave, however,
Jated the inf: 7 to elucid

same of ith essential features.

‘The buman menstrual cytle is calculated as beginning
on the first day of onc menstruation and lasting wntl the
onset of the pext.  Owulation octurs about mudway bo-
tween twa h hag 'Itildﬁm, ible to divide

]
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the eycle into pre-ovulation and pogt-avalation, or folli-
cular and luteil phases. ‘The endometrium,

at mengtrimtion, I segenerated in the first few days of the
cycle. ‘The ead of the follicular phase, usually referred
to as the “interval”, ia 1 resting peried in which the
mucosa is shallow nnd the glands are stight. The
luteal growth phase of the endometrium begins when
the corpus luteum s formed after ovulation, and enda
at the newt menstruation. During this atage the en-
domririum increascs in dopth, and it glands become
minuous and distended with secretion.

There i no external mandfestation of the follicular
phase in the bhuman cycle, The vamnal smear
technique devised for estimating the time of centrus
in rodents has pclded such confhicting roswlts, that it is
still uncertain whether or not women underge a vaginal
ch. M ) & lly spaak humzn bemgs

not exhibit eatrous bet . The abseace of any
olricus signs indicative of the activity of metnn repre-
sents the chief chatacle in the way of comparison of
the buman menstruzl cypele with the reproductive
mechanisms of the lower mammal,

Sinee they show clear indications of the follicular
phase of the menstrual cycle, Old World mnm
and apes are in this respact intermediate between
lower mammals and man* Many of them exhibat
cestrous behaviour, and many manifest cycheal colora-
tion and sweliing of the aln around the external
genitel organs.  And these changes, because they bear
a definite rtlation to the matumtion and mupture of the
ovarian follicles, aford a valuable indirect means of
inforring the owaran phascs.  These can also
be extimated by the wt;g;.nﬁjl x;mmd i ue,h tibce @
vaginal cycle is shown animals ob the 3
that have been studied. The occurrence of llis:;mz
external signn greatly facilitates the analpsia of the

" The main fiets of the memprml ycle of wb-baman primies
e bern o] op detmal chewhare,  Sec Zuckermen W7, W, 2
Zockerman and Farke 448, 49 Farkas end Zockarman %,
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menstrual cpcle. The task of comparing similar events in
the menatrual eyele of primates and in the @strous oycle
af the lower mammals is also simplified by the relative
eaac with which physiological data can be eollected bath

by abssrvation and elx_pm'mnt.

The physiology of New World mankeps has not
been studicd, but a iderable amount of :
bas been di | 17 the elucidation of the repro-
duttive mechanisme of Old World primates, From
the phymelogical point of view, the latter can be divided
inta two groups. The first comprises those species
which do not show external cyclical changes. Their
marifestations of reproductive activity appear to be
identcal with those of the human species,
secend consists of those that exhibit cyclical swelling and
colorstion of the akin of the pubic region and buttocks.
The spectacular cb of these changes has made
them s?bject to comment for hundreds of years. In
many of the sacly pictures, apes and mon are: shown
with swelli 'Zrlpthe rlllreglo]:ysCuwm
his frimed dom, published in 1834, drew atten-
tion to the changes that are shown by monl bclor:ﬁ;
ing to the genus Mecara, He wreites; “Dhuri
rutting scrson the labia pudendi, etc., of the femalcs ars
excessively distended. ... Hence the observation of
lian that monkcyps arc to be seen in India which havea
prolapsus uterl”  1n 1871 the same genus was singled
mf‘:nnwbyl}amn." who otates that the female
Rhesus macague “has a large surface of naked skin round
the tail, of 1 brilliant carminc red, which, as 1 wax
amspred by the kecpers in the ical Gardens,
pesiodically becomes even yet more vivid, and her face
alao is pale red.”  In 1876, in 3 contribution ts Nasers,
Darwin ** Inid emphasis on thizs phenomenon as a factat
in yexual scloction, tomparing it with the bright colora-
tion of the face and hirdquarters of the male mandeill,
Today, that part of the body arcund the extermal
genitalia whach swells oz shows colour changos during the
rmenatroa] cpcle is wsually referred bo as the e sbiv.




86 ‘THE GENERAL CHARACTER OF

The general of the menstrual s much the
same mg:l? the Phnpﬂmate species that mmdf:ut activity of
the saxual siin.  Menatruation ocrurs at fuirly regular
intervals of about thirty days. Immediately after its
onsct the skin the cxtermal genital argans
becomes red in colour and swells, reaching 2 maximum
expanulun before the middle of the cycle.  Shortly after

the mid-point the serual skin suddenly resumes its
ulescent appearance, in which state it continues untl
31: the next bleeding, when it again becomes
active. Thls type of eycle 1= found in perhaps most
Qld World prirates, its main variation bemng in the
ﬁ character of the changes oteurring in the sexual

Our present knowledge of the Juctive mechan-
16m3 of the apes is scanty. There has becn fittle oppor-
tanity mp bo the present for studying the menstrual
cy;l;ﬁof_ gonlla. o?n the uth:r ha.ng, there are many
B hant o
the chimpanzee. In this enimal the cyele Jasts from
thirty-four to thirty-sin days, 17 ¥ Meastrual bleeding
continues for three to six days, and s fellowed by con-
siderable swelling of the sexual slan, which involves the
tisues dround the anus and the vulva. About the
middle of the cyele the swellin igﬂubud:;, and the scxual
skin remaing quicscent until ucceeding mer-
srustion, Thert ia no refiable rocord of the cycle in
the oran but it would scom that i it clnsely similar tn
that of the c} Little i ilabl
abou: the gibhou Aouurdmgltc Pocock am "the terval

the in a little over the
calendar month, and the di < cozhnues for two
to three days “The 1J) udendal organs are always
canspituous by reason of their turgescence, and oo very
congpicucus c.hmge an their condition precedea the
mmnl discharge.

i3 kKnown aboui: the ttpmdumw an:tmq}r

und guerezas,
m»; According to ane,"' the only external
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ign of menstruation, apart from blesding, is elight
Eclling of the vulvi and sometimes alas ofghc ni Efn.
The genus Cerropithzens, which comprises the
tr keya o ina 3 larger number of
distinct specien than any uﬂ:crmsrinum geaus. The
genun Eryifroczbus is closcly related and congiats of 2 few
specics of the more terteairial poffhumrmonhzg.
In alzwst all the spetics of two genera thus Far
observed, the only external gign of the approgimatel
thi cycle appoans t menatruation  jtself.
ical variation docs nat seem to occur in the form or
ruaption s the Tuapom mankey (Conptons s
n is the n mon, TS
psu's)‘.mlzz smallest ofm Old Warld monkeys. The
time relations of the externsl changes shown by this
animzl zre uekrown, and observations of only ane
captive znimal have hutherta been recorded,? In
this_apimal, the pudendal organs, when quiescent,
are inconspicucus, when the sewual akin 1s active,
the clitorin and the skin sureunding it cxpand mto a
lobe about an inch in diameter, and the skin surround-
ing the labiz majora—-laterally as far as the callosines,
and posteriorly aa far back as the base of the tail—
[ inte a series of folds. The colour of the sewual
akin does not vary, and the transition from the quiescent
to the swollen statc and the return to the resting stage
qu&':;l loration and swelling of th
ical coloration and swe e sexual skin are
very marked in the mangaboys (Gonus Cercncebus). They
huve been recorded in the sooty mangabey (G fulf;
awla,gin the whitetrowned mangabey (L 4!!15_.
in whitecollared mangabey (O eoffores), and
in the gropcheeked mansabey (€. adhpens} s The
swelling b?in! cither durag or soon after the
menstrual blesding, and suhuidgs about the nuddle of
the cycle, which varies in length berecen thirty and
forty days. At the height of swelling the skin
exteads from the root of the tail ta the clitoris, and
consists of an upper and a bower rounded expansion
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connected by 2 marrower ares, The w -
sion is the swollen Creum-anal skin ; th:m
part between the callmities in the swollen wvalva,
while tbe lower part is the swollen clitoria. The
entire swelling may be four inches in length (from base
of il to lower limit of clitoric swelling), two inches in
width, and two inches in depth. wwelling in
shaorbed very rapidly sbout the muddbe of the cycle.
More has betn written about the roproductive
meachanisms of the Rhesus macaque than about those of
all the other primates together,  This monkey ahows
distinet cyclic changes in its sexual skin. Accounts
of the extétnal ca that getur, however, are some-
what conflictiog. is is undoubtedly duc tm the fact
that the mort prominent change is one of colour rather
than of swelling, Without any objective colorimetric
standard 1t is altwost impossible to be sure how much the
hoe of the scxual skin varics from one duy to anather,
The sexual skin extends from the neighbourhood of the
anal and vaginal orificss to the lower abdeminal wall and
the tail, continuing over the buttocks and down the
bacies und snsides of the thight. . Oecasionally, e legs
may alea be affected. ing *® describes the areas
as being quite aymmetrical in arrangement, with sharp
barders that do not change from the “garliest blush to the
very height of color,” which 15 red and octasionally
tinged with blue. The hair of the asxual skin ares is
spatec and, when activity of this area s at its height, the
hairs stand on end. The degree of swelling that
oecurs in yurable.  Dluring the inactive phase the seaual

wkin regembles the normal skia of the body, that
it is more like " Besh”. In the active it
becomea and furrowed, and somctimea may

even wwell 50 ag to resemble 1 series of confluent blisters,
The actual amount of body surface that shows cyelical
colotation varics in the individwals of & species, and in
the mame animal frem cycle to c%::. Swelling and
pouching is ot abeious in all. face may show
cyclical colour changes that spnchranize with the nexual-
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skin cycles, and actasivnally proncunced swelling of the
skin just above the root of the nose may be noticed,
Cotner ™ found that the menstrual cyele of the Rhesas
mon}ng wvariea about a modal length of twenty-seven
days, the menstrual fow lastng from four to omx dayw,
Repotts an the time relations of activity of the serual
skir are coaflicting. Corner's cpinion was that
coloration

“Huctuated, an to prosence and extent, i 2 vEry Gpricow
manner. ... Once eublihed, 3 somenmes it

t wrerml oy, and at other tme dimppoared

almogt entirely afer the menstrua] Sow.  Oncs or twice,

:;n‘: day's nae wumw;ﬁn;at o dwm' p]:_d';laop:plﬂm fﬁdmgd:
!mﬂmm -] [ 3 1 = from

mup;f walnzs dovwn to 2 fowr !lnbb;qf::lds of hiluah skin **

Collings, however, found that the caloration of the
sexual skin of M. mulana “'reaches its apex durln%:]h:
third week after the onset of menstruation and fades
Tdmu s the time of the mext menses approuched™.

llen alse noticed that the cyclical coloration was
mest marked between the tenth and twentieth days of
:iI:e cycle, which in his monkeys averaged thirty-pine

| ]

gmaunnsinmhwandfwmofﬂwmlsklnnhhe

bennet macaque heve not been described. ‘The cycle

lants roughly thitty days, and is characterized by a

copious mucous vaginal discharpe, which appesm to be

most profuse towards the middle of the cycle. The

source ::lfvdic discharge is the cerviz—neck of the uterua
i lardul

The length of t];euc)vcle in the common or crab-
cating macague i apmimwly the same an in ather
macagques. lhtpm'ﬂl t the activity of the sexual skin
of this monkey ate conflicting. Pocock " formerly
Superintendent of the Londen Zoological Gardens,
remarked both in 1906 and g2¢ on absence of
any cyclical colomtion or swelling. Monkeys bekang-
ingmthisspeuiﬂlhntmuhlgbitedinmlnndm
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Zoological Gardens coften show “scrotal” swellin

whichdonotaﬂ::umnryi.nﬁu. Many full

mratute animals manifest o gwelling, which varies
from time to time both in extent and colour, at the base
of the tal. Spiegel "5 states that the sexual skin of this
monkey shows 4 mammum of activity at the middle
of the cycle, but mdmg to Joacl its, 1" the
h are most pr in the second half of the

le.
The cycle in the pig-tailed macaque varies reughly
from th:cxrty to forty days. Conspicugus external
lical changes oocur in the pudends! ekin, beg g
either during or scon after mepstruation and eading
abruptly about the middle of the epcle, At the height
of jts activity the sexual skin extends from the clitoris
in front to the tail behind. The skin in front of the
pudendal cleft wwells into an clongated pubic lobe,
which includes the clitaris, while the pudendal margins
and the skin surrounding the anus d into 1
Farlomimnt, smooth, bluered anal pad wﬁich cxtends
erally around the callosities.
Mouric,?0 wnﬁnF n 1872, %l\fﬁ a quaint deschphion
of the cyclical swelling in the Formosan rock macaque,
which wras figured by Sclater 2% in 1864, Hewrites that

*“m the formle Rhoaon Monkeys and the Baboors, et stated
periods the hinder pary become wnuwally fond and pufy,
Bur generally speaking the rumidicy i restnzted wikkin ressan-
abls bounds.  In the o of the Round-faced Monkey, how-
ever, nor only ane the calloities and cuterna] genitalia ml.lei
but even the prowimal end of the l i imondinately |

in dmenmons  In short, the whole of the pastatior parts are
Literally n mam of deformity, ‘The skin and subcytamenus
tevua arce fnghtfully dutendsd, purple, decp red, and roscate,
and here and thera bagged out in great foldy ag if thay werc
ready to burst From snguiticous and serous cffwion. It u e
Tudesus wpectacle ™

Pececk describes the sexual skin of the Gibezltar ape
# becoming turgid and slaty or purplish 1n tint dunng
every menstrual cycle. *‘[a the fermale of thus species
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the region of the rump above the anus rises inte a high
dome-ghaped expansion, so that there is a long area
be_:wwn the anus and the genemlly cxtornally tnvisible
wil.”

The cyce in the black “ape” of Celebea varies
roughly between thuty and forty days, and stnking
changes occur in the sexual skin, which has 2 preualiac
appoarance, ince the animal has only 2 short stump of
atail. At the height of swelling, whick occurs towards
the middle of the eycle, the tr-surface of the tail 1
expanded, so that, with thecircum-anal tissues, it forms

bt red spherical serelling that is continuous wath
an clongated vulval swellin

Pocock states H\ill:yl‘ll vzmmndoeamtmcn.r in
?;L; :}elad u{:tboo I h pms T.fwn_am:hn

e a babeons. In the ¢ KT
gelada, however, there exists, in both male and fernale,
a harc spot on the chest and neck w]lichisverybright]y

He writes:

“The patch may be doacbed wa compoeed of two rangles
reversely diectad wath their apress close ogether or con-
gum Y In th:_ ﬂ&:.k‘,;.h‘u thI:tl\m mmgle:hm ?_un-

= ol ma teened to it of an
h?mm%mn rhus;a:hgp;hn,u(}anodhid,ur—
unélated sl ddong i lteral and inferior bordens.  These
caruncles are gvare, and numeroug, and, a3 I have
botn mfmnedhyslwlley,mekwpenndwgeal‘madukpur
of theee eumale recently extubsted 11 the Gardens, become
enbarged durmg mrumun Therspatfeens 13 wnugue 10 che

Cynomorpha in pomcaing thi pectoral petch.™
Among the keepers in the London Gardens the

cynhmily Chmis :hest patch of the Gelada baboon 18
referred to “bleeding heart”.

Al the babogns and ma:inlls m'thr. geneta Poproand
Mawdrilles show p I cyclical ch
mors mnspu:mus than these of other monkeys or af
apes,  ‘They have beca doscribed in the spotits Papis
wan:, the Chacma baboon ; Papse papro, the Guinea

Papro awwbsz, the " Anubis baboon; Fapiv
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Aemadryas, the Hamadryas baboom, and Papic ouwe-
esphalny, the yellow baboona™
The cycle of the Chacma baboon, the Anubis baboon,
oy o 12 Framatryss siboam the wrerag.of
n s the & o
mntr—twncydeanbservr:;sinﬂm.[mdmZoologim]
Gardens was 314 daps, the range of vanation being
twenty-two 1o forty-sixi®  The sexual skin in this
:mﬁcs begine to swell sither during or immedistely
menstrual bleeding, and is suddenly absorbed
soemn after the middle oflin cyele.  The duration of the
pesied of growth, and the amount of swelling that
occurs, are both somewhat variable, differing among
individimls, and occasionally in the same animwl at
different times. In some ‘species the maximum of
awelling is reached in about a week, in others the akin
continues to swell untl the point when absorption
suddenly begins. In the Hl:.(:nadryu baboon  the
average duration of the phase of scxual skin swolling is
about seventeen d.ay!;and. that of sexual skin quiescence,
which is less varishle in length, fifteen diys. The
activity of the sexual skin bears approximately the same
time relations in hoth the Anubis and yellow
baboons, The quicseent aggcamce aof the perineal
region waries in different baboans. Many show o
reaidual swelling in the form of thick flabby folds of skin,
From its very beginning the swelling of the baboon
in divided ints two areas, a part antersor to the middle
line of the vaginal orifice, composed of the chitors and
its sheath, l:l‘fll binder ssction comprising the poaterior
F;ofth:nginalcdﬁ:eandthcurmmn’ al akip.
aterior part swells into an oval-rounded body that
does not overlap its attached base, The posteriar
swelling soon overlaps the line of its attachment, which
passes medial to the callosities and immediately in front
of the base of the tail, ‘The swelling around the anus is
sevenal tin_:: Targes thal:lthaE ofthes itoris, and 'bmsho:nrc
very turgid, shiny, and bright red in colour. ]
idea of the uizeh::"yth: wwelling can be obizined from the
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following measurements. In s small Chacma baboon
the circum-anzl lobe was twelve inchea in tranaverss and
vertical dismeters and six inches deep, and the clitone
Tobe wan six inches ang and four inches wide, while in 2

low baboon the aircum-inal swelling was twelveinches
in transverse diameter, nine inches 1o verteal diameter,
and ninc inches deep, and the clitoric lobe was sbout
six inches long and tbree inches wide, It is a remark-
able fact that the greater part of these relatively enor-
mous swellings iv vsually absorbed within twenty-four
to forty-sight hours. initml decrease is very

rapid.
q‘hechangu in the pexual skin are not manifested by
any monkey or ape before puberty, The earliest de-
finite sign of sexual maturity in the lower mammal is the
first eatrus, which represcnts the culmination of o
follicular glense of an m@strous cycle.  The first definite
ni.ﬁnufpu tty in monkeys is activity of the sesa) skin,
which, as 13 mdicated in the following chapter, torre-
nds to the first asstrus of the lower mammal.  Thus
e first effeets of sexusd maturity in both monkeys and
1ww!_r mammals nre duz to the folicular hormone,

metrin.

Little is known of pul in the gorla, A youn,
female investigated b; m‘" wag:rnmhedy;“bi
six to seven old when shedied.  She then weighed
about 160 1b. and her dentition corresponded to that of a
child about ten. She had nover mepstruated. The
chimpanzee is said to reach maturity between the ages
of eight and twelve.  Yerken and Yerkes, after eritical

of all available infe ion, came to the con-

clusion that 1t “matures ssxualiy slightly more rapidly
than docs man in the tropics”,  The chimpanzec, whose
reproductive mechaniams are sow being investizated in
Amperira, fimt menstroated at an estimated age of
m“ Judging from my cwn chssrvations of three
chimpanzees in the London Gardens, the process

of puberty it very slow, and 29 much as two yoars may
intervene between the first sign of activity of the sexual
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:ﬁh“ﬁ“dd?: imala nnd:fgtr‘;“c;gu“ £ alight uwt.lll "
t first an ea of 1l |g ng
unaccompanicd by bleeding, The amount of awelling
gradually increases during each cycle and after some
manths external bieeding peours,  The time relatons
of bleeding to swelling are at Grst different from those
of the adult, and hemarrhage is often prelonged. The
rasnifeststions of pul in the crang have never been
recorded. It is beli that it resches sexual matarity
at the age of eight yoars. The gibbon is said to
pass through puberty ar seven.

In the mangabey the first signa of seous l-skin activity
may preeede the first menstraation by scveral months.
‘The age at which thess monkeys artain pluberry in un-
known, but oncanimal belonging to the specics A4
hadbu.ntwoandnln!fywsinthehnd.on Gnrfm
before any activity of her sexual akin was noted.
Accarding to Flartman, 4" the Rhesus macaque reaches
puberty at fuur ym ofage Puben:y i mdlur.ed by

hich is

tion, and by "bng—hke swellmga o the plubu: Tegind.
These are g the part that
corrcsponds to the scrotum of the male. Hammn also
notes that the menstrual cycle of younger monkeys are
wsually moch mere wrregular then thosc of older fomales,
both 10 their length and jn the diration of their flaw.
My own obscrvitions show that this i » weual
FPhencmenon in many species of sub-human primates.

There in no awilable record of the age at which
Tpaboons, drills and mandsills reach puberty. It is more
difficult to judge the anset of puberry in 2 male than
in a female, so that doubtful observational evidence of
masculine sexual mmr{tz in of little valne Prit]
ported by | It may, | )

‘Mwwﬁﬁuh[&mmumﬂti},&eﬁmnp
oiwh Nodat sre avalable

muuwnhwhdﬂwmlh:lhmldhmdhid
Compemblic checrvations hure besn made of paberty in other prumate

vpacian
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noted that & masle Hamadryas baboon that has been
four azd & hall ywars in confinement in the London
Gardens does notappear to have rearhed sexual maturity.
A fermale Charma baboon that came into my possession
three yeurs after she had been caught showed no sign of
swelling of the scxual skin uatl d“(ﬁlt manths had passed,
‘when she must kave been at least four years eld. The
inconspicuoun swelling which marks the onset of puberty
tn the female baboon may persist with varying degrees
of prominence for many months before menstruation
occurs, and the first menstrual bleediags may continoe
far as long an a fortnight. 1n one young drill, at preaent
liviog in the London Gardens, the sexual skin firet
shewed szighs of activity in Nowsmber, 1929, Her
z\dl:s are #till irregular (November, 1931}, and the

pree of swelling she shows is much less than that
deseribed for adulte.

Thus all the available data suggest that the process of
puberty is slow 1n apea and monkeys. The beginnin
of scxuzl maturity arc indicated in many sg:uﬁ' 5
coloration and wweiling of the sexual skin, which dees
not attain adult prapartions for some months,  The first
menstrual bleedEJl.ngs, which are usually prolonged and
irregular, occur same time sfter thr sexual slin becomes
wctive, and, judging by dentition, at an age that is
relatively younger than the carrssponding hman

M that are seen in captivity have ueualiy been
eaught ] young, and the average duntion of
their Eves in nement is not leng.  Many die from
same acute or chronic infective diseass either befors or
soony after reaching maturity, For this resson thers
have been fewsr opporiuaities for observing the mani-
festations of pregpancy in sub-hutan primates than there
have for o those of puberty. Groofftoy Saint-
Hikire * found the accurate determination of the
duration of pregnancy in ey i ly difficult,
since they to copulate after pti This

* Quoted Eum Breschat ™
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inion, expressed (oo Fears has besn confirraed
?bg nnmer;?; ather cbaervers, and indirect metheds have
accordingly becn devised for the eotimation of the period
af guunon, which in apes is belicved to be about nine
wonths, and which in monkeys is generally from five to
six months. The sexual skin i in most speciss inactive
during gestation. Fox,1'* however, records, without
gmng adequale details, thet melh.ng occurred durtng

anu:g that gave birth to 2 male baby
in tﬁ cielphln enn on September 25, 1938
Mnntnné’n et obmmhms indicate that the sexual skin

n the

M Hen “1 snd i:larr.man,“' on the other hand,
state that the smmi skin of the Rhesus macaque is lnghly
coloured during pregmancy. Harmtman ' whe has
devised amuwmtfordmmmmgthzdmeofmn—
ecption, pives the sverage of fiftecn Rhesus macaque
gestations as 164-1 days, the range bemg 149 10 174

By nbu;:hm of d:ang:n i the sl skin® [

n & pig-tailed
macagque a8 171 days. ol skin did Eost swell
during the nancy of thia amlml By the tame
means the durstion of six pregmncies of Hamadryss
babeona in rhz London Zeological Gardens was esti-
mated to be from 154 to 183 day, the average beng
171 d.ag These & are remarkebly similar to
these ded for Rhesus Juct, and the
1€0 to 7o days which Spiegel ™ pives 45 the mnge
of variation of preghancy in the common maraque. The
scxual skin was quisscent throughout these siz preg-
nancies, and this represents the main differsnce betwesn
g:ubon in the baboon and in the macaque, in which

sexual skin retains its colour throughout pregnancy.

As 4 genessl nde, monkcys and apes ur the
Fﬂ]:ocnw Nothing seems to be known of the reason

this behavicur, but the old view that the plcenta
stimulates milk seaetion wpems 1o bey, a9 Hartman
points out, fairly well-founded,

* Bee p. 003,
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Monkeys and apes continue to nurse their babies
for a very Jong period, Yerkss and Yerkes®* con-
sider that in the chimpanzes this period may extend to
two yours. This, however, may well be an under
estimate, for there is definite evidence that young otangs
continue to take tho breast for a much Tanger timc,
An adult fomale orang was bought by the g
Sﬂc‘::;g of London in Jenuary of 1928, When she
arrived she was nursing a young animal, which was seen

out of bar armms coly oo rare occasions. b the
young orang was uswally at the breast, it is uokoown
whether or mlthemotierw ing milk. The
baby ditd of tuberculosis twe montha its armval,

and the mpst consrvative cstimate of ity age, based
m its dentition, was four yrars. Brandes, of the

o Gardens in Dreaden, also gives as his opinion
that the orang coutinues to be ourssd until it is about
four years Mmkﬁysdonotnuneforsolmg
a peried. Spiegel found that the common macaque
nnrees its young and secretes milk for at st sighteen
monthe. This is probably about the length of the
rurging period for other monkeys, On the other hand,
no mere than about 1 moath e before the young
animal su{;pl:mmu its diet with solid foed.

Ag a rule monkeys and apes do not show skun swelling
nor do they menstroate during the eartier part of the
nursing period, Arcording to Montané, " this perind
of ive inackr usually enlled the &

infzroat—lasts from eighteen to twenty-one months in
the chimpanzee. In !Ee first of two nunln_ﬁeriods of
aﬁia-uiled macague in the London Zeelogical Gardens
it lasted eight manths, in the second abeut six months.
‘The end of the firat was characterized by swelling of the
L L T
e i menstruation, in

had been no{icedatlmthreemonthsbeforenhg
bleeding. In the Hamadryss baboon the lactation
inf during which there is no swelling, lasts for
wbout five montha, The only sub-human primate in
LB A
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which activity of the sexual akin han been observed
during the lactation interval is the Rhesna macague,
Hartman wril uﬂﬂgﬂlltammbnlhmtmluurunum-
l:uned for wickn after parturition.ts
period of mproductive imacowty acmmpanymg
|Imh.on follown only if nurming takes
notmal course.  1f Iil‘:k]lgr“ abmpﬂy ﬂacnnhnucd
duting a lactstion perind ingtance, when the baby
dies), ar if lactation s ant extmblished (betause the baby
in still-bom ar diss saon after birth) only a short
intetval cla) before the onset of o menstiual cycle,
which usually beging with sweling of the sexual skin.
A chumpanzee thut gave eth to 2 male 1 QOctober of
1528 in the Philadelphia Gardens in America did not
nurse her imby, which woas remowed after ewo days 2nd
artificially fed.*  ¥aginal bleeding occurrmd sleven
days after parturition, and two days later her sexnal skin
began to swell.  Five baboon babics have dicd in the
Lendon Zeclogical Gardens before the natural end of
the lactation interval, and in every case the mother's
sexual skin began to swell within ten to twenty days after
their death.
mlmqurofthgsemdshndumghmmu
due, 2% is explai n the foll :hnpu',
of the normai qd:cnl activity of the ovaries and uterus.




CHAPTER ¥II

THE MORFHOLOGY, PHYSIOLOGY, AND
INTERPRETATION OF THE MENSTRUAL CYCLE

HE baboon ir the only sub-human primatc whase
ovarian cyche hat been investigated 1n detail.ox
It has been shown, both by examinatien of animals
thnhaved:edatknownsmgesofthzcyde,udby
inference from the time of sexual-akin subsidence®
that cvulation cccurs about midway between two
menstrual bleedings.t No evidence rhar the baboon
undergoes menatrual cycles without ovalation was
obtained from the specimens studied—meatly field
materal.  Grulation scems to proceed alterhately frem
the two ovaries, which slways contain  large number
ofamzli resting follicles. At the onset of the folhcalar
mﬁmup of these beging to mature.  ‘The follicle
ovulates a fortnight later 18 the aurvivor of
thw group, the rest hawng ed.  lmmediately
after ovulation the folliewlar celle of the muptored
fullicle b: n to swell and are transformed into Juiral
cells, w] ﬁll the shell of the ruptured follicle within
a fow d.s corpus luteum begms ta retrogress
about 2 f{:rtmglrt after the begunning of i formation.
Within a few days it is cunsld.e:ﬁy th:ed, and
by the time the next luteal hml:wc]lqu lished—
about three wooks la us Iumam cm
barcly be recogmized in w:tlom uf
corpus Juteum attmns aﬁmr size durmg prcgnnncy
than at any stage in cpcle of the nou-pragpant
* et p. 107
1+ Both, Cnrper ¥ a0 Aftea ¥ bare ahoven, by dirmce methals, that
ovtlabon (n the Rbems moakey omo between the tenth wnd fourteenth
day followang the first dey of the freoeding weoees,
»w
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wnima), the mei occurring
i the sscond fortnight after mncepmm burmg the
lactation interval the ovarles are ahogether inactive,
containing neither corpors lutea nor follicles above
m’?{& bl 1 cycle i closely follows
endometrial in monkeys
the ovarian phases, and is almest identical with the
serics of rhythmizal changes that occurs in the non-
ant human uterus. mucosa that is destroyed
menytruation i boformed within a fewr days, and
develops to the extent characteristic of the “intrrval”
‘This “follicular” endometriuem is much thinner
th::in that of r.huTlmeal Pllasc. and its gland.s e nhm't

the hucal phasc that follows ovuhmu Tin dcpl.h
increases, and its glands become coiled and begin to
secrete.  [f canception does not take place, menstrua-
tion ensues suddenty about 2 fortmght sfter the amimal
bas eoulated. The smmain ansbormical

P | Latn]

effect of the
menstrual process is oecrosis of dte inner two-thirds
of the uterine mucma. Regene while
thcntm:scdmmmsh]lbangahndmdw leed‘l:g
is sl pmueedmg'fmmv:su]: that were invol
in the d of the Thin is
the picture of the cnd | cycle of mankeys when
lation han ded i Heape,14* ¥an

Herwerden " and Corner,™ 29 well 15 Alicn,? have all
shown that Entellus langurs, Rhesus monkeys and
menstruite in cycles in
whch ovulation has not occurred.  Such menstruation
supervenes at the expected time, but from an “interval®
endometrium. As zo corpus luteum is formed in
thmlzn]:]]f,themlyn:mmgmwththﬂomsurhn
tenlar . The amount of tisaue
at menstruation is therefors lesa v es without
ﬂvulmnnthnnmtz:lumﬂlmﬂam. t ia it
to recognize that gunod of menstnuation is Iy
time, in either type of cycle, when the utering murous
membrane shows signe of degeneration.  Neme oocurs
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ntd:enmcaflwuhm .&lCormcrhns pointed out,

the ead of the y shows pome of the
“characteristic changes which mark cestrus” in the
, Fat, mouse, of gui ig. Degencrution of ult:

2 different kind ia seen in uterus of 2 menkey

g & Iaaauonmd' interval, ']j"l;;euw i‘m muc‘h
shrunken, arfurient nerxtive can
bcobwvedbem&emuadclqmmdmmeﬁmm
membrane, which is even shallower than the interval
endometrium of the normal cycle.

The cyele of chagges in the vaginal wall is not so
comapicucus in monkeys a1 in some lower marmals,
lﬂlthd“ﬂ cornification i most pronounced, and epthe-

cells are shed in greatest numbers, about the time
of ovulation, while loucocytes arc most numersoe in
the mucous membrane snd in vaginal smears just
before, durisg, and just after mensttuation.  Coener has
shown that the rence of ovulath
does not affect the vaginal cycle of the Rhesus monkey.
Epithelial eells and lencocytes arc not the only cellular
elements observed in vaginal smews from monkeys.
Hartman, ¢ whe employs the vaginal amear technrque
for estimating the fertle period of the cycle, has ro-
covered redtﬁmd cells fram the vng-j.naoft_'he macague
at time other than 5 ueually t the
seventh and eighteenth day of the cpcle.  This “mid-
interval blecding™, ag it has been termed, may last for
4 coraiderable time. In one mnnkz%v:t r;ontmucd
from the eighth to the eightecnth day,  Without giving:
any cvidence to sup: his view, Hartmazn has sug-
gested that the “mud-aterval” bleeding of the Rhesus
monkey oormpunds to the bleed.mg results from
the ium of the
bitch. Ti.u.k]epaugh and Van Campenhollt.'“ who have
reported on the cyclical vasations in the vaginal con-
tents of the ch::nemus. were unable 1o mrmbuuh:
this view. 1. th VerE
found small aum ofwdhlwdo:]lsmuwnpnﬂ
contents at such irrsgular intervale that it was impossible
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to corrclate their prescnec with any known uterioe or
V' lwl:]“t‘ known about the eyele of changes tha
ittle in about £
DC!.'I;:’iIIﬂIG ¥ ghad of sub-h ,F
The size of the beboan marmmary gland does not vary
murh during the menstrual cycle,  The main pact of
the prowth that transforms it into a functonal o
occurs immediately after parturition, and it may then
continuc iz an active condition, if it is shmulated by
a seriea of pregrancies and periods of aursng. The
land atrophice rapidly when sucking is discontinued.
tis i ing that the ¥ gland had already
begun to d in 3 chimpanzee that died in the
London Zoological Gardens before it had shown any
manifestations of puberty.
r.h;In}w pl ’r];el gical factors wndestping :hr.‘Jrf 1
ges in the accessory reproductive organs )
are_probably the same a3 thosc responsible for the
g?ﬂiul changes that occur d.lu'ingII cestrous cycle
lower mammals, The times when the sexual skin
13 colourcd and swollen suggest that it is immediately
activated by the follicular hormone, cestrin, and that
ity manifestations are part of the folheular phase of
the cycle.  On such s view the swelling of the sexual
skin 1n the baboen is analogous with the swelling of
the ferret's yulva at cestrus.  The change in the ferret
hat been proved, both by ochetrvation and experiment,
to be 2 mamfestation of the folliculzr phase,

In 1g26& Allen® dincovered that external cyclical
dwqgat:lﬁulmﬂl::“urinthcm‘ lﬁnoffuvari'::—
tomi 3 B raacaques, in provin
that the activity of the sexnal skin is d.imc!]‘;’gnntmll
h{ﬂlﬂﬂ\’iﬁﬂ. He alo showed that the sexual skin
of these spayed females can again be activated by the
injection of cestrin, and that & similer regult i achicyed
by injecting the hermene into beth normal and spayed
lmnmﬁ: i monkeys,  Both be and Hartman 13+
hxve proved that abnormil persistence
of sexual-akin activity 1 theRhuy\nmkzy may be
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due to the prescnce of epatic follicles i the ovarics,
The sexal skin vety soon reaumey 1ts quicscent sppear-
ance if these wre srtiﬁcillly ruptured. These facts
gﬁm that normal cyelieal sextalskin actvty is the
result of the stimulus of the follicular hormone. ‘This
becomes operative at the onset of 4 menstrual cyele,
with the beginming of follicular growth, and i appar-
ently removed about the middle of the cycle, wsually
when the follicle ruptures.  The end paint of sexnelskin
actwvity in the Rhesus monkey is commanly descnbed
as uocurrmg after the time of ovalation. is oheerva-
may be aseribed either to the dificulty of defimng
hmlu to the acumi'{ of the sexual skin, or to the poss
bility that the follicular hormone remaina operative
after ovulation.

The conspicucus change in the sexual skin of the
baboon is not eolour, but sweling. The abrupt
absorption that occurs shortly after the middle of the
cycle suggests that this change s correlated with some
gvarian | eyent, and cbacrvatian has pruved that scxual-
skin with Three bab-
oons that died i the London Gardens an the petiod of
sexual-skin ab had recently rupmmd foilicles in
their ovaries. Two that dicd at the height of swelling
ahewed rnatluc follldes, while twe that E\ed |.n 2 phase
of: showed fully developed corpora
lutul."’ w1 Ag in the case of the Rhesus monkey,
the fac:ith_at ml:lh oflr.he se:uzlrslnt'lln in tlhe baboon
oecurs duting i icular phast of the cyele suggeats
that it is d:g to the activity of the folli:uyhr h:fmon:
cestrin. This inference has been confirmed 3
wmentally, (Estrin injected into an ovaricctomized
baboon induces swelling that does not differ from the
awelling of the normal animal e

Allen's experimeats on  cvariectomized Rhesus
macaques have proved that a decrense in the ameount
of matrin injocted i followed mithin 2 day or two by
diminution 1m the actvity of the sexual skin* This
observation indicates that the dogree of sevual-skin
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activity at ven time nds mainly upea the
ameunt ofi:zlrﬂ being ndl:r?l:d or injected at that
mne, and that the maintenance of wwelling
the jon of coatrin.  The
ﬁmafﬂle normal cpele of the sexual skin thereforc
euggwtthatthcmtofumnwe&dmmes
from the ity the cycle, to reach a constant,
in some mon %eutﬂmmﬁdleu{thapu—ow]am
stage, and in otlm's, for instance the Anubis baboen,
at 3 later stage in the follicular phase, Less cstrin
is gecveted in the baboon at the beginning of sexuml
2kin swelling than at the time of muximum swelling,
and the dfects of the harmant become more intense
u5 the wave of follicular growth proceeds in the ovaries,
Enormous ameunts of eesirin arc necded to pro
complete swelling of the scxual skin. Considering =
unit of cestrin an the amount necessary to produce
@strous vaginal cornification in the mouss, sixty thou-
sand m thousand such units are required to
sexnal-skin swelling in the baboon. Om
a W:E:I for weight basis this s strictly mmpaﬂb]e
amount necessary to cause the utering aestrous
:ﬁ:mﬁsmﬂu—cmmumm Though the
skin is nat ewollen esther during the luteal
intreval between ovalation and menstruation or during
preghancy and lactation, there is no reason for assuming
ﬂutthchmmmﬁuinﬁﬁemwdunngthmilauw
The highly coloured sexual skin of the pregnant
mﬂn mn:h:am that westrin may be seereted during
‘The same conclusion is wggeamd by
lhe fuct unnl—ahn activity continurs iz
mankey unti! the twentieth day of the cyele, and also
by the fact that the sexual skin of baboens i often nat
mmplebdy absorbed aftcr ovulation, During the luteal
En uflmgnnrua]cycle,lhesm:ﬂﬂnnofmny
boans is far more than the p
of an ovariectomized baboan, Observations on a pig-
tiled monkey in the London Gardens aleo show that
the notmal rate of wetrin sccrction may be somctimes
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disorgunized. The sexval skin of this animal remeined
swollen throughout one cyele, while on another gecasion
she ienced » cycle without any sexual-skin swelling
It is interesting to note that the first of twe kote-
tion intervals in this animal ended with conspiruous
sexual-akin swelling, while the sexual-skin swelling
that marked the d%be of the spcond wis almost im-
perceptible.

‘The similarity in the time relations of activity of the
sexwal okin throvghout the group of Old World pri-
m-aleu suggests that the same ph mn'lnlfeg::ldmechanlm

tes in all. It may be safe
| ot all, Old World pn.mm:s wu]aw about the m!ddle
of the menatrual cycle, and thet westrin is the responsible
fector underlying the swelling and coloration of the
seral skin t{rwghout the proup.

(Estrin haa 2 characterishic effect upon the am:phmd
uterus and vagina of the ovari Rhesus
induting extensive growth in both these organs.  The
vasmslulw wll thml:;na, its ep;_thel.m; bemnm] cornificd,

iga) r from the inal smears. H
The amam gmppnmdnoed n :‘};'fumruu never
exceeds the amount that cccurs during the follicular
phase of o normal cpele.tt Full plr::-n?enstm‘:l develop-

A

ment of the g cannot cven
the admi ! large of pastrin. 8§
afer the cesmation of ing i oy

the vaginal umt:utn, the uterus resumes 1 ltmplmd
size and endemetrial bleeding oceurs.2?

Full pre-menstrml growth can be induced in the

¥ anly by ad of corpus

lutenm extract. This experiment has been performed
by Hisaw, Fevold and Meyer,™ whe injected estrin
before applying their cor luteumn preparations,
having discovered that the cffects of the corpun lucam
are inkibited if large amounts of @strin are simul-
taneously injected. The hiter chaervation seems to

lain the zegative roults obtained by Robertson,
who failed to induce pre-menatral growth with paraliel
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spplications of the follicular hormone and corpus
Inteum.  Several investigatars haws shown that previous
treatment with strin in almost essentiz] for the produc-
tion of the efects of corpus luteum in the endametrium
of the rabbit.

The recent researches carried out by Hartman and
his co-wotkers on the effects of extracty of the anterior
lobe of the pituitary on the reproductive of
monkeys have led to very important conclusions.
Hartman fss shown that if aptenor Iobe substance in
implanted into 3 Rbhesus monkey, the uterus and ovaries
enlange, and their artvity it increaned 180 In collabore-
t;lon wt';:teh Firu? and _Gulm 'y :]lammn hl;hrelmm
that ituitary is ¥ responsi
menstrual Fpmocss.“" g;;cnmmul Pﬁr:nwn] of the
pituitary in the monkey leads to atrophy of the repro-
ductive na and disappearanee of mengtrual .
‘The wnjection of ceatrin into an animal deprived of its

itgitary pland han pe effect, although msthin causes
ﬁeeding when injected cither inte spayed or normal
b The adnuni of extracts of the
anteror lobe of the pituitiry in any form resalts in
endometrial bleeding **whether the animal be normal,
sick and amenortheie, d ot hypophy d
old or young.” The wierine blecding produced in this
mannet 36 not accompanied by or congestion
of the uterus and ovazics.  Hartman and Lis co-wurkers
conclude that menatruation *is due to a hormone
elaborated Ir{ the enterior lobe scparate and distinct
from that of growth, follicle stimulating (Smith and
Engle), lutciarzing (Evans and Simpe:g. or thyroid
activating {Smith; Crow and Wiesner). We might
with reserve speakof a fifth anterior-lobe hormone.'™ 140

Thm‘lghuytthm ik d, these expeti
are iently incing to lend definition to the
questions that require answer if the menstrual cycle
ia to be eatisfactonly cxplained iz terms of the strous

eycle of the lower pammal, Two scts of problems
relating to the reproductive mechanisms of the primate
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muat be distingshed. The fimt eoncerns the achul
cause of the uterine destruction, manifested aa menstrua-
tion, and ioteryening betwesn succossive menstrual
cycles. Thiy necrotic procces wcum in the lower
mammal as well 29 in man. Both the eadometrial
degencration of the monkey and the destruction that
tukes place in the rat's =ndomctnum at the end of
;ehe:do- ancy may be efected in the same way.
5 st of problema ocmmns the cydnag

keys an

apea, t is nmary to conider in whn: anatamical

md?hyudog: tlwscr mical phases corre-
mthdwnecf n:la.y:'mnl P

Menstruation e wually explaincd 35 being duc cither
mtheapemnmofsome&:lumfnmﬂormthc
temoval of same previously active stmuhm. The
clagsical theory of the human reproductive cycle, based
upon the work of Fraenkel, Hutschmana and Adler,
Meyer, and Schroeder, is an explapation of the latter
kind, and 15 well summarized by Corner.

*Orrulation 13 2 penodic function ocrurning regulacly at
|boutmemlddleo¢‘=hemurulbem W menstol
It w Followsd by the development of & corpus
qu:um at the nita of the discharged follicle; and this structure,
acting & a gland of inrernal pecresion, cuss changes o the
changes first
dmﬂbedbyl{\mhmmmadiﬂ_]bywhlﬂ |lm£mp:md
for implanradon of the embrye.  TE the oyum is fertilized the
*premenairual” endometrium thoe becomes the endometnum
of early pregrancy. If, bowever, the ovum m not fernl-
med, e Corpup Iuwm vetrogrestes, and ar pbout the mms
time the | " endometrium suddenly breaks down
with retoleant hemorrhage  Menstruation 15 on!h:nhmry
merely a viokent demolition of the "premevatrual’ utering edi-
ﬁqmeﬁpﬁrhwﬂm{&:m}ﬁlkm
Each menstrual period s ﬂweﬁomnwn!ydepn-
dmtunﬂ\:occuma:n{wuhum:bummwuhhfom

As Comnet firot pointed out, this theory i iz-
correct becaves it imphes that the development and
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m::f-rmmu of a corpua luteym, and tl:u: growth of 2
1 for
menstruation, Amnlly menstruation may take place,
i beth monhcys women, without the previcus
and the formatian
aof a corpus ]mcum and a "premenstrual” endometrium.
An equally serious limitatien of the clinical theoty is
its complete distegard of the existence of a fullicytar
Phase—of effects due to the activity of the hormone
calied eeatrin—in the humn me.nstrml cycle. Thia
;nmrml in bemncted. d in the
uman since it can in aantities
from thcbdyl;nne and the g
An allamlm oft.he cause of menstruation,
Allez (1917) * and de Jongh and
Laqueur (1 3:‘} ** centres round the effects of mstria.
ypo&u overlooks the important effzets which
thz uurrpus luteum, a5 an organ of internal secretion,
bas upon the buman cycle. It » that men-
strustion muay be due to the removal of the stimulus
of the fol]lcn{ar hormone sfter it has been functioning
for a certain time. Allen formerly assumed that the
follicular hormone is rcsponsble for all the wterine
changes of the menstruzl cycis, as well as for these of
rancy.  In the lower mammal the sbmulus of the
olhcular hormane is normmlly remeved at the end of
the phuac of follicalar %rowth in the ovanes—that ja

ta gay, at ey
i

lunmoval Inmdcrtucxp]amtlwf’actthatnmtrua-
tion i5 normally delayed iz monkeys for some two
weeks after ovulation, Allen suggested that in them
the sctrction of the Follicular hormone. docs mot cuse
at ovulaticn. In extension of this view he lqu

that the bormonc is ti:x‘lm:u:\i the corpus luteum
in the second half of here is oo evidence
to i this view, which conflicts with most of
the relevant facts. ‘The identity of the corpus tuteum
a5 u separate organ of interpal secrstion han been
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ustely proved by recent experimentsl work.
;::193 the chicf agent ulld.crlymg the formation of
the premenstrual endometrium. The sxperimentsl
evidencc upon whick Allen rlied for support of hin
wiew i that uterine bleeding follows the cessation of
|||Je:hnna of enstrin intn ovanu:tnmrud monkeys.
s recent y that
ﬂ:us is not u direct effect. The eeding lppelm w
be t upon the presence of the antetior lobe of
the pituitary gllnd, since cessation of westxin injections
mio monkeys Fom which the pituitary has been extie-
pated i not followed by uterine bleeding,

Shaer, 21 amongst ra, hes put forward the view,
t'hatmmstruahcnuduc,nmwdurmuvalofl
stimulus, but rather to the operstion of some additional
factor, Hartman's experiments scem 0 lend !
ally all the support required for the uf this
theain,  Menstruation g{pﬂn
some abatance =laboral the pmumry gla.nd., and
not, as was Formerly t_'hcmght, by the Further
cxporiment is necessary, however, bcﬁms it cap be stated
that menstruation is due to the application of 2 hormoenic
eumulus from the ptwtary gland, rather than to the

1 of o p of the same

H

Th,e sccond set of problems relating to the interpreta-
tivt of the primate menstrual eycle has been defined

I wnoer:;n&gthuhomulogybctwemthc cyd:mlm

luwcrm:.mmn.ls The need for d E:uln.ng between
xnd

:vuﬁn menstrual process has anl recontly bmm:
t. ‘The relevant facts may be briefly summarized
before cnunng upon r.hlu discussion.

The

cycle, for i
thatoffthﬁbﬂmb,maybedxﬂdndmwlfnmcnhrnnd
& Mteal phase. The follicular phase culmirates in
otrus at the fime of ovulation, In the earlier, ar
pro-mitrous, past of this phase, follicles mature in the
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cvaries, and the umrme mucost grows mﬂdmmly
The slightly hyp P
at astrus, the tme of cvulation. Thul:%\lng:u
frequently referred to as pro-resirous uterine degeners—
tion or destruchion.  Carpora lutea develop aiter ovule-
tien and, under their influsnce, the utering mucous
membrane undergues a sccond phase of growih,
wsually termed the phase of pseudo-pregnancy. The
paeu goint perind, like the pro-gestrous stage,
ends with a phuc of utering destruction.  There are
thus two phases of destruction i m the repraductive cycle
of the Jower mammal, and two phases of uterine growth,
scparated from zach other by the period of pro-cestrous
utenine degeneraticn.

In the menstrual cpcle there is only a single phase

of utenne destruction, ocmrrmg at whzl is ual the
end of the luteal or . cro
i no sndometrial d‘;gemuon At wmiddle of

the cycle when svulation eocurs.  Owulation does mot,

bowover, take place in cvery cpcle, but even in it

absence menstruation follows at the normal time.

The endometrial growth pecurring in the pre-ovula-

ticn or pro-<estrous part of the cycle is slight. If

owilation does not take place, this cepresents the only
phaac of the uterus, and the menstraal process
only this “interval” endometrinm

by the growth of the carlicr balf of the cycle. [f, on
the other hand, ovulation does occur, the subsequent
fomahmoflwrpuslumd:tununesapon-
ovulition growth phase in the uterus, a *pre-menstrual
endometram  being formed. Thia s subsequently
desd by the meastrual process. The activity of
the follicular hermene is manifested extermnally, puinly
in the cerlier half of the cycle, by swalling of the
sexual skin,

Mmha]lalnwrpuuum of the events of the men-
mrual cycle has attracted considerable notice.st He
bas suggested that the pro-trous or folliculer endo-
metnium i the pnmate becomes merged with the
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E:cudo—pmg:nnt or luteal pucous membrane.  In the
itch they arc scparattd by pro-eesirous destruction.
Though this view appears to be substantially correct,
detarls of his ation conflict with the facts. His
description lm that menstruation represents the
) 5. ATOUS Uterine which

I in
his own words "ltlwcnped into’ '), ﬂlebmkdwnt:} 51:
paendo-pregnant endometrial ch followed
the pm:d.\ng ovulation. 'I".hm mezny thal ﬂm follicular
of pro-cavtrus comes to an end at the very
ginning of a menstrual cycle, and that an interval
of at lcaat ten days ely brtwecn the end of pro-
@strous destructicn md the ovulation which follows.
Actually the folltular phase or pro-cestrus continusa
at lmt mmugllnwgtﬁﬂ:z wlwr lla]f of the menstrual
skin show.
erbnana interpretation of the cycheal growth
changes in the uterus hinges upen hus discovery 1n the
Rhesus monkey of red d-cells in inal amears
between the seventh and cighteenth days of the rycle—
the phenomence he has termed “mumll“ bleeding.
He writea:
"Dvul.lmhbuﬂmen]mmm:ﬂ 1 the middle of the
menstrial cyre, counting from the appaarance of the
merettnual  How. Und.er the mﬂw:n:: of th: capanding
wod

congestion :

into the Ducomt tirone snd probebly dizpedess inte the
utenns awity.  After ovulzban, umim' the nfuence of the
corpu hlltum,dwpmmmmul ?m andwwulllnsafdw

oul lndunﬁlemuqumdwnmofﬂumrp\-

llneum'm, the b and the
menstrual hemorrhage ol 26

On this view the menstnual cycle is directly hemo-

logous with the cestrous eycle of the bm.h-the “imter-

menstrual bleading™ being the “homologu= of pro-

<esrum in the dog”, the eadomeerial destruction that
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occurs at the time of ovulation. When this was
writtcr, Hartman apparcatly acrepted the clinical view
that the retrogresaion of the corpus luteum js responsible
h&:'l me.naud'alnnm His own remri::s h;r;;l'ljl:;,e
to disprove this hypothesis, i
;;"ii’f?z;fﬁ'i'i%‘-' e "‘;‘:};ﬁﬁpﬁ;ﬁ““r
& primatc en . As

mrm id hasg:en,. ided to sut iste his

ief that the “interesl” bleeding in the macague
originates in the uterus. ‘Thie view conflicty with the
fact that histslogical studies of the endometrial changes
in both women and monkeys bave failed to reveal signa
of urerine bleeding or degeneration occurting at any
time other than the trur menstrial perd The
@strous degeneration in the urerus of the lower mammal
is not represented in the menstrual cycle of primates.
Morcovrr, a9 has already boon mentioned, the compar-
able bleeding in the chimpanzes does not show the same
time relation, nor does it suggest a corrclation with
any definite ovarian event, Hartman's explanation also
implics that follicular ifcets are confined entirely to
the pre-ovulation phase of the menstraal cycle.  ‘This,
too, canflicts with the facts. Dhats have been recorded
on page 105 which indicate that follicalar changes
may continue throughout the cycle.

é]u'whm IThavc s ted a different intorpretation
of the primate repr:‘fgm;w cycle  Accarding to
this wview, in epcles in which cvalation scours, mens-
fruation reprasents a1 delzyed breakdown of the folli-
cular endametrial which heralds ovulation,
eambined with the destruction of the perudo-pregrant
growth which followrs the same evulation (see E
1), In epcles in which ovulation doet oot take f
menstruation represents only the delayed degeneration
of the pro-mstraun o interval endometrium (soc Dia-
gmam 18, This caplanation impliea that the regenes-
ation of the uterine mucosa. ing menstruation and
its transition to the "jnterval” type of cdometrium
is comparable with the preeatrous endometrial
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growth 'hif.hm! in the Jower mammal (see Dis-

u). longation of sexualskin effecty
ﬂ h phasc of the oyele ® implies that
the honnom iy o pome emtent effective

thmughmlt the primate menmrual

The sequence of events in the pnrnahe menstrual
cycleappurshn'beufoliaws t&s;nnmmmdxf
ing 8t i t
produces in the !ﬂuﬂ] alein, md gmwal in the
d ium {not that of the
“interval” stage). About &’m middle of the cycle the
amount by Since leml-

skin changes do not disapp itis
that the mstrous harmone operates nafmrer‘icvel of
acmnty until the cgsle ends with menstruation about
he post-menstrual grthh of the
end ium lnd its ition to the “interval™ singe
ble to the pre utzrine growth of
:'hg lower m:.mmal. Ifmruhhm does not occur, the
endometrium docs not_continue to develop afier the
middie of the cy\ds. ‘The animal mepstrustes a fort-
aight later from an “interval'’ endometrium which has
been produced by the folliculer hormone. When
ovulation occurs (at about the middle of the cycle) the

1 now b “pr 1 in fpe. 1
tonception docs not take phce, the corpus lutcum
about fourtcen “daya after ovulstion, and
ly in Te-
?unumlumﬂmﬁnmthcmmmrplmm breaks
Menstration therefe d
preguant destruction and = delayed pro-mstrous drgen-
erahion in the ovulating female
Am&ngm&lum,thcmdaﬂemmhm
the menstrual cycle of the primate and the wmstrous
cycle of the lower mammal lies in the distribution
= Een pp- 92, 103, I0K.
Liaa 1
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of their respective follicular phases. It i iy
behgvudthatmnlommmma]nuchu hitch,
the follicular phasc cods :'bru mth ptous
destruction, and doss not ensui

lotral phase {sec Dm?m .'u\) Th:. cnd.om:tnum
peeude-pregnancy i3 built up, under the influence of

DIAGRAM 3.
A

Menabrontuon

~
1
I
|
]

Menttruation

e

~ Ovuiatian

Schemuy; epresanital nmnl'lh:rhnﬂnfﬂm
ey yermtion . e efferte m mm duunnm

mmdm-nfnnon-nhm A Cycle 10 wioeh OTolytws don B mxur,
N Crcbe ot winch wrabstwn. ovoume

luteal hormones, from an cndometrium that has under-

z::e degeneration st the tme of evulation. Very
instances of follicular effects occurring during r.he

lutea] phascs of lowsr 18 have heen

{pe= page 78). Morcover, the behaviour of the lower

mamnuluxﬁ.ﬂ_bermdmuunafthemntyofuy

such occurrence. On the other hand, the follicular
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phlﬂcafﬂu:prunlbc e, though ite main cffects
oeeur in th: ’mdP over the eotirc

) :gnm 34), pregnant Eruwth
Hum maintain ppnzently lyy the follltuhr hemmene

(sea Dingrams 1c #nd 28}
If this :nwrp:vh‘uon carrect, the differences in
saxual b the

and the Tower
mammals reflect their different scnml
mechanismy.  The matingw of the lower are
confined to short periods that to be circum-
scribed by activity of the follicular hormone.  The
matings of the primates sve diffused over the entire
gge, cointiding with the continurd attion of the
cular hormone, but varping in frequency according
to the varping deguﬂ of actiney of that hormom




CHAFTER VIII
THE EETROUS CYCLE AND EEHAVIOUR

VERY of the mvrous cyck is reflected
in a istic pattern of sociel behavionr.
The movemeats that occur in an animal socicty are
the ﬁ::] responses emenging ﬁomhtim lnhumm: of
thres |ﬂcrcn: factors—the e te
Ehogical sondic of ks mcmabaze the simwlt nbeient
in & varying envirqoment, and the mutmal stimuli
presented by the animaly themselves. A complete
account of ‘an wimal’s lifs wuuld mnm.nnﬂ:ll
of the d of im
pattetns of “uncondiionsd™ of utive reactions, 2
well a3 the history of its_continuows adaptation to a
mi world. The estrous e in impor-
tant from this point of view, nut only because ot is
rosponsible for the mowt striling intermal chan
affecting the disposition of the female animal, but
hecause it in responsible for presenting to the mals
some of the most powerful stimuli with which he comes
inte contect.

Since the activities of azy one member of 2 society
conatityte a collectinn of atimuli to whoee infucnce
mothermmberi:e:pmed,lll’cllumthatmy

iation in the bebaviowr of 4 single ber of the
gmu_pmﬂlﬁenthgudmmrhegmup. The repre-

active phase of any one animal is responsible, there-

farc, ot only for the behaviour of that animal, but

also fqr certain of the responses of its fellows. For
2

example, felm.le in cytrus m the attention of
malm, who, in thc purautt, come into
contect with one ancther. Umn] mpond.
paciously to this new situation. demmlm
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eliminates the othery and mates with the

frmale, the asmuming a different state of
.i:ﬂup out of metrus. When it i con-

%000 §3
mdr.redthat not one but many femeles ave

_within 2 rociety,
sormetdenm brtai “Si'rhe I of the :

that are detcrmincd by the varying reproductive phascs
of its members.

In his classification of reproductive phenomensz,
Heape in 1g9eo2 defined “wstrus” ss the “apecial

of scxoal desire of the female.” It is then
that *'the female is willing to receive the male and
frumthul eoition rendered possible in most, if not in
ali, mammals.”

He also defined 2 condition of “abnormal estrus’
to include those instances wn which femkle mammals
receive the male when not in the true, or phymological,
@stous condition,  The two 3 of mstrus are dis-
tinguished from each other by the fact that true
eestrus is always related to certuin specific uterine and
ovarisn thanges, wherens abnormel mstrus may occur
st any tme. The emphass that Heape hid upon
these two kinds of femuning mehing reaponss a note-
worthy, cven though his dofinition of “abnormal
cestrus” is vague. It 15 mlpomm. betause it drams

' of the

Py

relation b
behaviout, Unéﬂ:nnnte :l.lpe nct indicats
which mammala exhibit abnormal csstrus.  He simply
stated that “thin condition may occur in mnna
ls during p and has fi been
noticed in most sPec-es of domestic mammals duting
that period, whilc it is evident in a considerable number
of animals alss at ather times,” The prevailing view
at the present time fa that this {3 very rare.  Thus
Hammond 1#* writing in 1923 states that "the domestic
nbhutdﬁmtﬁumaﬂatherulma]umptmin
that coitus is allowed during pregnancy,”
Since cestroun behaviour in the famale hes so far-
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reaching an effect in any spcicty, it i of capecial
murutgw understand the natare of the anatomical
and physiclegical factar underlying the watrous con-
dition which makes a female receptive of the attentions
of potent males, and to analyse the asture of the
effertive stimulos to which the males respond by
purmiit and matin Bgthhe conjugal act, ax I‘;an: n
writes, “invalves 1 masculine apd a feminine
B ey o e, bave

in. scrial and synchronized order, so that the clements
of one pattern act in harmony with those of the other.
Beveral lines of reoenrch supgest that the behaviour
of the female mammal a¢ @atrus may not be dependent
upon the of ripe and distended follicles in her
oTATICE ;ﬁ greater number of foliicles are found in
the peripheral or :urtu:al layer of the ovary. Blair
Beil found that estrus d in

rabbits, after decorthcated ‘ovaries had been gnfned
into them* This experiment indicated that ripe
follicles are unnecessary for the production of cestrus,
Brambell, Fielding, and Parkes, means of X-raps,
d the entire cvarian folli system in mice.""?
They found that the animals continued to undergo
eegtrous cycics after the o . This experiment,
which has besn too other abservers, again
?mrwed that the mataration of follicles is not cesentis]
the pmdu:r.lun of mstrus,  Different results were
et of o e foond

usin int mice. r 124 fan
ggmndeslgumm present in the evaries of
those of het puinca-pigs that continued to undergo
ceatrous cycles after irradiation. It is thereforc con-
ceivable that in ﬂm animal the Gotar underlyn:g

be distended follicles.

ha&ahﬂwnthatfoll may mature in the ovaries of

mice without producing eestrous effects, By addin
thallium compounds to the food of mice, he suppmnes

* Quiied fro Parkey 3
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all ic changes, without affecting the owmces.

Fi mnnnuedwmu:elndmpmne,mdmrpm

Iutndevelnpedlnnnmma]mnner
'I'heunlyk:ww : itic
mmmmnmoffo]lldum&smrymd

Eﬂwﬂl clungcl in the other rrproductive organn.
ince

the condi PO catn o d.epmdt?‘f
mum: teatrus may Dot necessarily
the prﬂmnfd.utmdyed foIIl:lm, 1tmpowble
the d‘ Mtln uld ble
uttrug o ma.  Mating wol impossi]
furwmemlmm:]?lfwgimlmiml 3 did not
Except of estrus the 1 orifice of the
g::nn—pug i® cloudbym:pﬂthgul mcmlmne, Iz
truction forms part of the
anatomical <han, Many physiclogists, in conse-
quence, regard wg'mn.lmm ication that occurs in
most mammals 3t catray sz @ change ed o

facilitate copulation. Nevertheless, the vaginal change
does oot seem o be the important factor underlyi
the demeancur of the astrows female. Very b
mstrin is needed to produce the vagingl reaction in an
mmfoﬂ:dgh?w ﬁbmmumeaaamnchu

reaction i indeed nat 4 specific character-

wtlcufwutﬂu. Itml oocurmmhmdeﬁumy

diseases iskic pattern of

eatrenm hehavigyr,1é g the vaginal reaction docs

not appﬂr 1o havc any apedfic connection with @srous

wiour, There is oo evidence to show whether

or not the utzrine dunﬁhu any cleser relationship.

nl: last part of the follicular

phase, T'lnamﬁasthntmlnwrmlmmlnth;mod
mating i1 not confined to the perdod

* Quoted from Parkes

£
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Dfmmm,hutnnlytndm]:m:rfmufﬂut
d Tt was teduuthhapﬁ:rVI that in the
ower memmal mdnm actioa of ceatrin ends
in effect with the and vaginal
cornification that occur sbout the time of ovolation.
The anatomical copdition of mstrus ropresents the
destruction of the mucoos that bes been buikt up uader
the influznce of estrin, mtheenr]lerpm ofthe
ol althoug, u]led. :h
it soema ulmn m .
mhughommq:u:&ectmtheﬁammmmlm
mly:umukuw,:nd:hntha&ma]emmmpnwml
after the hormare hay been arting for some time,
is cleat why this i8 e0 in the guincs-pig, since ttam:‘
bemmu permeable anly towards ths ead
phmwhmmdoemmmbmeurupmmd_ Bat

itis d:ﬂiuﬂtmnndeuu.ndw should be
mumedmtbekstmnd phaseu:
thedog,a.nanum]w vag,mlua]ways

It is possible, however, bgm:ur
determined

lcmnuhhveeﬁectufmmuu nthe
by o po

mma‘""mmmg Bnttheucam

of repro-
o})hennmm doea not yetﬂ;:md to an expla-

natum 4]
mlchmguofmmmdﬁud pamms of
nvert b viour which depend upon pem-susclar

mechanizns.

The mati | tbeN trous female
ud?amvn W] tmllus- mither matrous
&mleum P‘*‘“ males inta

ukmq activity. According to Stons ' the oo
lo:lpnrymmr.bealbmom?lmorgmrzdmlrprf
behaviour that runs ita course smoothlp when the hrest
nfthsmoflummponultelemumad.mw
action. the elements of the act are never
nhbmdb:&m:o&:kmmﬁm:ﬂ'emd,wh:lethm
that may posibly be ocbserved before puberty have no
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obvious connection with it Hll they are achxlly incar-

in it. The initial copulatory act of the
m indeod, slmost ingistinguistable. from the
behaviour of the jenced ndult, [t seems,
the dut whnmr mture of the efective
Jua mxy be, it anly in the matute

m:le l'lt, an orgnmm al.r\mfy changed by the repro-
. processes underlying bezy
analysis has been made of the nature of the
cestrous stimulus to which the male responds. It is
well known that potert males cact differeatly to
anestrous and cestrous females. The bitch in heat is
& magnet for all dogs in her neighbouthood, Rams
wander in and cut of 2 fock of ewes, stopping to mate
with those in het. ﬂaﬂmaoclalandpcxﬁpmmll

of mw

ffing, thert is & tommon b:hef that the luwer
mnmma] “smells out™ the femalc in hﬂt, and t.hat an
olfactory aeanial But as
i;o';e puints ot ;IE:- one a]x};amal aniffs another,

e, in addition to olfacto @ A

“pmamauntcf cutanents snmuhum?wph?r.hgp:o?me]f
might provoke the cxhibition of scxual behaviour. It
is therefore impossible to determine by superficial
aulalymu the particylar stimuli most u‘focuvc;n cvrkin
a8
ﬂm tlm traditional view rngn:d.u wmell has no real
foundation, even though it may mll be true
that mascaling interest is actuaily assoriated with an
alteration in the female’s olfactory quality, which i
due to the products of d.egenmmne;“thg pm-cum
growth of the muccus

tract.

If&_m—mmufnmalnn]hmom;sputmbothe
cug: apmtmnle,llleaimostmmednnely ns
to explore her closely foll beg
rhemale,whodwomlumulfmlclonmmw(m
with his snout of her ano-genital region. If he is too
vigorous in his attentions, she may remist by kicking,
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or whe may tetire to 2 comct where she in mors pro-
m hll-.lemmofm lnm ferm]:d'l:ehavu
. r teur of exploration is much more
restricted, and as soon as she is approached by the
male, she takes up a tense attitude tﬂ may be accom-
panied by general shivering, After the male has
apent 3 mement smeilling and licking ber, she runs
briskly forwards in front of him. To this movement,
or to its continued repeition, the male responds by
pursuit and mousnting, the female holting as soon as
she is clasped. Sometimes, especially 1n the pro-
cestreus period, the receptive female responds o the
mnle'a nmnuoua Iamld tunhing about the cage, and
& ting and kicking., Occasonally,
o male does not m&unt befare some qliﬁm_es
ve [ interveni in
B s
wites of the cage. When, howevor, the
act docs appear, it “'comes ‘with such definiteness and
arderly sequence of elements that it stands out in
marked contrast and is sewer confised with this back-
ground of promiscucus activities."n1e
Attempta to analpse the effeetive stimulua evoking
thin weries of separate acts that together make up the
smooth and continaous ormance of mating have
yiclded remarkable roaults.  Stonc found that tmte
that hzd been biinded i before puberty showed no
diminution in ther ne:ﬁ excitetnent prior tn their
first maing., Their blindncss does not delay the
appearance of puberty, sor dees it decrease their
potuwyar-h:htytnﬁnd:h:&mnlnma Sice
these ‘blinded animals adequately to the
PUOTEIYE RS ofmpm:&mm:tamdml,um
hludwkred,ﬂlatwmaluumn]:amummyfw
the of tha iatic of the
wmua female, Hut this cxpetiment docs not neccs-
ly that vision is not ooroally used by the
it in ﬁn£ itn fiellown.
Stonc’s “' 3 crperiments oo Rits and rabbite bave
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also shown that the sense of smell is net essential for the
x of the scxual act in the puberts] male, and
it does not form an essential of the sexual
aa:ufth:adult.ltnalmdou whether the
olfactory st function in the
mﬂpemmdmnln. Ifth:nlfumrybulbamde-
stroyed before pubetty, the appesrance of the matin
response is in no way retarded, nor i potency d
The only obrvious effcct of those cxperiments ia that
operated animaly atop sniffing, Stone, however, l:on—
aiders that under normal conditions the
cepmumyheused,msomemt,mdﬁennmung
also as di for
es. One is reminded of the fact that a
tu;uae mmnmg 2 bitch in heat :ﬂl be surrounded

a throughout = night.

Bince Sr.enc d rhntnmmblgnmon of blindnens,
lows of the sense of amell, loss of the sense of taste, and
removal of the facial tactile vibrisse in ne way affected
the sexual response of the male rat, he concluded
that cutsnecus md d.up wnﬂbﬂlﬂy are the fund:me.nul
senses  invol mating
Qbservetion lhmd that the smount of cxcitement
amuudmnyonngmalemd.:?mdedmﬂnlyonlhe
excitability and
Females :mo'udqumk.'ly when touched were most
effective in stimuolating sexual sggression. On the
ather hand, those that did not e to the tactile
stimuali of the male, but n only to :mlgh

trutmenr, such as is ade
!hmulmsm:m m-] mmmmt.

Nomggmmw adults belave in the mme [Tl
yuungma]es. By in theuhnunnﬂ\qt‘;'é'u
unreceptive oo that :gem‘pnuded by irumediita
retreat (o dw attentions of 1 vigorous young male,
Stonc was able to provide some evidence In frvour of
hin view. ‘I‘hne?mmmmsuppnrtndhymthm
in which 2 famals guines-pig, whoee movements

wry:lou]ymthmenfnreu:pmfgmalz
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nt,wupllmdma with a young male rat. The
showeid oo frar of each other, but the guinca-pig
mmmmdxmmammmw '&!cfmrsh

repeatedly 30, the yonng e strong

attempts o mount,.  Stone’s claborate series of expen-
ments led him to the eanchusion that “in same way the
moverients of the female ordinarily supply the lhll'luo]fl

ofAvu'y's" : S:.:cm theﬁ;g- d i
guinea-pigs sy ne's ng that the efcctive
stimulus tmm}’gp‘;"hmnur does ngt operate throu
vitmal sod olfartory receptors,  Hin sxperiments
no suppact, however, to Stone’s conchugion that the
receptars of rutzneows and docp sengibility are the
mary organs through which the ma stimuli
gganmeeﬂ‘ecuve Averysmrsthat ina
inil ive and non-

receptive females and ammm\.moftmlandmr
mountiog.”  If 2 male gnm finds a receptive
female in o colony and loses her, he finds her again
anly with difficulty. In his search for the

he may try almost any female, until he sgain
disenvers the right one, Loumt"‘ with Avery's
view, stating that “'the behavior of female is the
determining factor in the discrimination.” Avery has
shown that destructica of the clfactory bulbe of the
brains of young male guinespigs in no way retards
the dewclopmezt of their somal teapanecs.  There s
mﬂﬂ?ﬂt dﬂmnwmbetwm cm and normal

same age in tosexual

1Ind ability to begct young. .Jm"iﬂ:

fcrﬂle
nfamulmwty,bym‘;ammglhsm operation
an two adult males, Stone, Avery i careful to
point out that these show only that males
vived of their ry miechanisms can eater

uzhandic] into ecxual activity, # woon a8
opmﬁwmhu pﬂred.ty"[‘hgydonolﬁ
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that olfactory mtimuli are net nermally wsed in the
d:mmuuunafrmpuwfwulu,mrthatd&mry
sumuh,mu.ngfrom:be cmmusfemalc,

lly zid in the semml i

It is pechapy dangcrwn to extend a gensralization

from rats, guin and rabhits ta all lower mammals,
and to declare mallofl:h:mtheamvumof
lent of alfactory,

andperiu alnaofmu],shmuh. It ia, hewever,
fu:lywtlmthltsudl declaration in more Jikel
te be troe than mot Itudsopmbkthnm i
oy o e necemany ot i eheing e
way or y LN in eliciting
muﬂm&pmmofﬁemm.
T}w problem of “abnormal cestrus™ hinges oo this
'?7 Every female laberatory snimal, except
appuu\ the rabbit, allowe the male to mount and
copulate enly when she is in erstrus.  The anly non-
tory anitcals which atc maid to te outside
wmmdwl]:mlandcanwl Ag to keepers
in zoological gardens, both of these s will take
the malc at any time,
Amlyms af lhnnrm:] ceatrous behnunur mvolm

Is the 1 muting
b:hmml.r same 28 that of true estrus? I the
bebavions upnblc ofc:plam.tmn in physm]oglml tﬂ'mu.
arcan it be Iy by to pay

canceptal

The resulte of Louttit’s investigation of the behaviour
of guinsa-pigs throws some light on a possible difference
betweea mating during true cestrae and mounting Rt
other fimes. nhﬂ&'nrumﬁndrmptmfemalea,
ﬂlunﬂeginmmummmmry&nnlehz

does nat take

mgtl:mwbenmfenulampcndowt

other times, though the male may succeed in mounting,
heuvu'y m:ﬂydmuEbyahefumle,mdperhlp:
'[%:ua tude of the non-chatrous
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fermale is enbanced during preg when she
usvally aqueals p ingly even when hed.  Now,
fhougi it ia quite certuin that actual mating does not

oeour except Bt mstrus, it is equally certain that mount-
ing occurs at othee times. e han to consider, thece-
fore, whether many of the cases of “abnormal catras™
that Heape had in mind wrere not really the abortive
attempts of maks to tount nonrotrptive females.
Such behaviour is fairly “;lihllhmd’:{mn
r:pmied to jump pregnant cows, in g,
cause abortion. v s

Serual behaviour, though essentially part of 4 re-
productive mechanism, is after all but a fraction of
the total reapanses of an adult animal. The quesdon
therefore anscs whether it i3 not possible that the
moundng response, once I has appeared in an
adult animal, soon lowm 1ts reproduchve speuj:l;:r
Io the termunology employed by Paviov this d
itply that the semual act emenges initially as an une
conditioned redponee, when the amimal is in a physi-
olopical stute determined by the activity of the gooads.
This unconditioned response having exteuted 3
certain number of imes can be evaked by cenditioned,
(previously neutral), stimuli which acc amocated in
some way with the initizl socizi situation.

Stone’s a0, 2dd, 344 inyestigations into the effects an
rabbits of the destruction of large aress of the cere-
bral cortex may throw same Iigﬁ:tcnd:isqlmion.
The fact that removal of almost the whole cerebrzl
cottex, a8 well as the olfactory bulbs, in no way influcnces
sexual activity suggests that the neurs-am taechan-
iemu imvolved in sexual responses are of a very low
order, and, if anything, costrolled mainly by sub-
cortical eentres. It a8 behaviour, bowever, that can
be conditioned. Both Moas M7 and Louttit 0 have
shown that mutusl can be inhibited i
stimuli, for example, electric shocks administered cvery
time a male 2nd Female touch cach other, It ia can-
ceivable, therefore, that the mountog behaviour
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of male and female adult animak cuy lose it
apecificity, andofbe elicited i |in situations other 'E]:i.n the
pate onc of matrus, It is Pcdu e that
m;'dfl‘:lnls may P bt that
comtuin any of the essential :umull t'hal aTe operative
in & truc ceytrous mating. ﬁ:‘u-plg proved an
sdequate stimulus to Stone's rat the pecu-
Ligrity of its movements, Banta's ** male wood frogs
attempted to mate with anything moving—writh one
another, with bits of Boating with famales2s they
sped along just benesth the surfaccof the water.  Move-
ment belng the important element in the stimulus, 2
motionleas frmale frog muy Soat withina crowd of malcs
without being molested. Al these facts suppert a
view that many obscure elements arising in thelr
rmotual re]mmsilps may mmula.t: animsls to “aboor-
mal” explanation,  ill-defined
tho! ltnmnn‘]'yuﬁomwutufdah,wuﬂd
satisfy the known facts. Mating behavionr exhibited
st timey o&nuthmws&uubummb:dpuldfahngw
body of diffuse motor activities, slicited by subtle and
obacure stimuli encountersd by animals 1o the conrss
of their daily life.
e cxluion b cuphaized the maca
nouﬂmHape.mdeﬁmngtbem mayha\nchem
ing the of males to

mount non fermales. It is, bﬂwever ible
that same lﬂwcrmmml]s,llh:ﬂl:n\hit.m
recepdive at times cther than true matrus.  The factors
that would underlie this type of receptivity are obecure,
Hammeond has attem: to give an explanation in
physiclogical ttrms of the "aboormml wetrous™” activities
of the ant Tabbit'" THe points out that the
lnlm:.l ways in ceotnn provided conditione arc
nuﬁgwung:lhltthuudummﬁmﬂut

are present in OFATIES,
Lxrgaglhclumbefo;:i'mnmtheluhu]phcm
of peendo-pregnancy and true pregnancy, except for 3
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period between the thirticth and ferticth houre after
the successful coitus that induccs ovulation, Duri
this peried the does will not mate. This excepti
interval of ten hours, “the only time in the breeding
scason when large follitles are not present in the
cvaries”, ix the ‘pericd corresponding to the early
in the formation of Tutea. icctomy
leads to the disappearance of sexual desire, and since
the female will not seceive the male except during
phases of follicular growth, Hammond concludes that
in the femnals mabbit “the desire for cottus depends on
the presence of a mature follicle setting o action a
nervous mechanism giving tise to the desire.”  This
explanstion is supparted by Genther's experi ot
gumur-npzss, but conflicts with the ts of others,
perfar on rabbits and mice, which indicate that
cestrus s not ily iated with the g
of ripe folliclea* Hammond himsclf, having shown
that the “degire” of the cow in heat ceases before the
tense follicles in her ovaries have ruptured, supgests
that Eollicular tension is not the factor necessry for
the stimulation of behaviour in the rabhbit,
but that the essential conditon may be the “ovarian
hormane™. Since the ovarian harmone that ia res)
uble for mating hehavi ptrin—is not
to the follicles, 1t scems difficult o prove that these
structure #rc the prumary agents in the svocation of
sexual resp , normni]:r }:i:h d.o‘ M t}:}:
many preghant mammals w not mate,
YI:: is 3 veriwble storchouse of the hormone.
nless the mbbit reacts to cesirin in ity overt bebaviour
in a way which is fundamentally different from the
ion of moat la hith atudied, it sesms
unlikely that “shnotmsl mettus' in the t
rabbit is due to the p]:g:ioloﬁiul ffects of tho hormone.
In spite of Hammond's exp i
lying the sbnarmsl heteroserml bebaviour of the
tsbbat wtill seem to be as obscure s thosc that
* See p, 11,
LA E
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determine its known homotexusl tesponses.  Whether
or not the two have cqual sigrificance remaine to be

Seeh.
The oifects of the luteam 1) behaviour
are mainly confined mfﬂnﬂ]u thpome.mse]vu, and
since 2 female in o luteal phase is neither receptive nor
& sumuhue ko the mltmg moponsc, the bebaviowr of
th: males is oply indirecily affected. The luteal
iy eeentially o phase mocerned with maternal
S s e i = T E
2ol a t of view in ing
it. Allits :i%em serm dmug-ned to faglitate the care
oﬂ'dw ymm'glthﬂ may be born.  The factors underlying
behaviour exhibited by an amotal during
r.he luteal phase sre dve to the chemcal influence
of the corpus luteum. These effects are the ame
d“mﬁu_f goancy and pucudop The extent
to which they are manifested in prcudo-pregmancy
depends entircly upem the extent to which the corpora
luteg become functional i 3 steric cestrous cycle,
and this varits in different species of mammals. In
thr unmatzd rat pseudo-preghancy passes unmoticed.
In the marsupial ity duratton is often the same as
that of truc pregnancy, and its effects upon behaviour
are the same. %?;-“‘ Hall and O'Donoghuc *** report
that the marsupial cat cleans it pouch during pseuds-
pregrancy, in the same way 20 it docs during true
pmgnm though 1ts uterus does not contain
qﬂmahmhan could be supported by many
ofllmsnn:hnd.,lll shomngthatthgfunda-
mnhl basis of g
is the secretion of the corpus hateamn.
s inta r.:d ! umrshr_v and food
CON3UM Tits nCa-] ave yiclded
ng—mﬁunptt'mmu.lu bearing f;ulhg ml mmgl‘:a te
sexual activity,  Shapaker, 407 44 by msios of autornstic
recording devices, bas shown that rhythmical changes
ocour in the activity of matare fomalc s, These
are not exhil by ized ndults
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‘u%:dmj m’trl)t’h:“permdxq o £ the hen
¢ wi city of teatrus, time ]
thefimalemdni}raooe the male, the cycles of
artivity synchronizing with the cestroun cycles.  Cyelical
hanges 1 food pton ilse run paraliel o the
@sirous cycle, the least inmke occumnng at estrus
dunng the maximum of wmuscular acthary. Food
pricn i not d dunng pregnancy, but
the average daily activity of females carrying yo is
lcgn than tep-fifthe of that of nultl_;frqnmt
‘There is & constant drop in activity following successful
mating, the dimtance covered by the the day
after the mating being about a seventh of her per-
formence oo the provious day,  Lactating rats are also
less active than pregnant rats, but their food intake
i iderably, by that are p el
to the growth and number of their .
Elonaker's results correspond y with these
Kinder 912 ohtwned in het quantitative atudy of nest-
building zctivides n the albono rat. It is well-known
that a1l rat, male ar female, begnn to boild nests from
about ther twenticth dap—the time of weaning.
This activity a to develap relatively independently
of learaing, The cxtent to whith 3t occurs waries
with diff; i 1 lith Fer ple,
ratn build more during the cold than during the hest.
At 30" Fabreoheit all animals step building, with the
exception of mothers suskliag young: The pest-

3
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et in budd jvities at the time of
marturition and during lactation.

In her discussion of these facts, Kmd.crpoumout
that ncst-building ia a th activity.
1sm:rmedntumeswhenmuhﬂvempmbectthm
selves aguiomt heat loss, for inshince, at low am-

tores during lactation. On the other hand, the

al;.mu.nt [ foocln:nnl.mpum and nmtrhmldlna
cccurs during ustrus,w en Tuaning activity is mt
and heat ¥y o "gm

hases of gtw.t:s: industry in nest-buildin t'hs
Imrphue in the non-fertile cycle and the ﬁ\mg,dnp
before rition, do not appear to be
which ia any known necessity for heat conserva-
ticn. These phases can, however, be correlated with
gvents Docum in the w:rlco. pnrtlmlarly with the
of -bulld.l dustry e ]“::-rable Y
Tt ng in arg ¥ £om| with
th: pﬂuch«:lu.l?mg performed by the psewde-pregnant
En mlmnpmlrxt In the prosent state of
nowledge it s safc to conclude that the fluctua-
uom in nﬁl—bmld.\.ng activity arc the result of the
! factors and internal

ul ones. bably siace these fluctuations
m uln y mature fcmales, they
are mainly d.epe ent upon these factors that detesmine
mvarian ity. manner in which

logical cvents connected with the ovarics are translared
into cvert patterns of nest-building behaviour is as
obscurc as the mannct in which the morphological
changes cheracteristic of catrus are relaed to cestrous

oy,
Many of the ficts described by Kinder bave been
confirmed by Sturman Hulbe and Stone,H* who have
also shown that the wave of nen-bu:ld.mg' activity of

r.he lactating rat cn be ged by ifrequently
g the more mature offspring by younger litters,
fact is of very beeause

uhmmhawahonmupmmhlmmdm
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does st prol the normal diestrons intzrval of
lactation, which lasts shout three weeks in the rat.
Another significant obscrvation thep report in that 3
female may ly pick up her own tail, carry it
to the hest an depoalutthcrc,xfum nesting tendency
is al , and no materials are available. o
found the normal mature aninal, the ferale
having her fiest litter, females that have beem blinded,
apd that have been deprived of their elfactory
renepmn,donmd-ﬁarmthebchmunrmvolvedm
ing, and the general cats
of their yuung‘ Smmm-—HJb: and Stane consides
fFective in st
ncsl blu]d.mg t'hnn are mmrual phyamlngmal conditions.
In iculzr, they emphamze that the wave of nesi-
ing industry aceurs abaut the time of partuntion,

thus wgﬁwﬁng that it is activated by some internal
factor. it remains to be seen whe or not this
internal condition is a funrtion of the formation of a
cor| us luteum immediately after partuntion.

'he physiological mechaniymy underlying the process
of lactation are still obscure. In zome mammals, for
enample, the Eunn pig and cow, matrous cycles con-
tinue during factation. In others, such as the fertet
and rabbit, an interval in which cestrus and ovulation
do not occur folluwspammuon. {The duration of this
“lactation interval”, as it has been called, iz fairly
conatant thruughuu: a specigs,) The mouse and rat
belong to the latter class but experience 3 post-partum
engtrus and ovulation, which, 1fmmng orour, may result
in a further pregnancy, and which, cagey results
in the formation of corpora lutu In absence of

gD post-partum latea  becorme
Emc :{,bun.lllsduubtfulwh the suppression
of the metous for the lactation inf of three
weeks is due to their activity. It is clearly unnecessary
bounud:rthat:m‘pw‘a]uhﬁmthummlﬁcm

for the ion of ceatrus during the
Iactation interval of the mouse and rat, since there are
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Imrlny;nﬂ_!lmﬂlﬂ whose 2}:1;::9 do not ‘;fmhliﬂ Corpors
utes u:mi mny part e period roductive
inactivity which they i during ]m::ﬁun.

Numcrous observers havc shown that if a litter in
removed from a lactating mat of moose, the hormal
lactation intcrval of roproductive inattivity i soon
ended by the appearance of @strus. It has alse been
shown thut theugh foster- ing may prolong
lactation considerably in the rat and mouse, it does
not extend the quisscent interval of three wesksim
The fact that eestrows cycles scon restart when sucking
is discontinued during the lactation interval indicates
that the act of sucking is the primary stimulus in the
mechanism of lactation. There is no need to assume
that aucking is o nervous stimulus. It may simply
maintain the fow of milk, and the cossation of milk
secretion when egwwagunkli.n is discontinued may be dur
to the pressure on the eccretory cella of the
mnmm:g]ghndbytbemi]kthﬂaccumﬂﬂeahnﬂm

. Since the anterior part of the pituitry gland
controls the ovarian cycle, it 5 clear that the suppression
of metrus durm{ the lactation inm:vhnl is an effecy

uced through the pituitary, which, in zome W
wum, reacts to the mn?d.ir.ionryof the mammary g]nnda,:
Were it not for the fact that foster-mothering docs not
appear to prolong the lactatran interval in the mouse
and rat, onc would be indined o # t that the
anterior lobe of the pituitary reacts to membolic
condition of the nurting mother, ‘The drain of oursing
might affect her metabelism in such a way that the
fanction of the pituitary would become afected.

The physiclogical eveats of the period of lactation
bave impartant effects upon behaviour.  Anirvala that
experience @strous cycles dusing Iactation will con-
tinue, while marsing their , to manifest the
wune hotcrosexusl respomaes 2y thoy display during
cestrous cycles net plicated ing. A
that bave 2 lactation interval will not be raceptive to
the sdvances of males, nor will thay stimulatc those
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nivenees, and their attentions will be almest entirely
centred upon the care of their young.* ‘The materaal

muf:nuxﬁn%mwnkenntbeperiodcf
weaning apptoaches,  If younpg raty are removed from
their nests and scattered over the floar of 2 the
mother generally replaces Hiom almost i intely,
but her efforts to do so become fower when the
experiment is repeated successively in later stages of
the lactation interval M?

The msaner in which the physiological condition of
lactation tramslates wsclf into fxed gvert patterns of
behavi depending upon neurc- lar mechan-
isms, 1 altogether obscure. Nursing bebaviour does
not appezr to depend upon the actvity of intermal
secretions, nor does it seem possible that it can be
stipulated by a spectfic metabolic conditon.  On the
:I:’lm' hand, the behavieur of many ns:;nhsf wsdicates

t maternal responecs are comy E] 1]
ofuncond\tionedri:ponses. Thuspon‘;“si 1ﬁcantg§:r—
ence is found betwezn the behaviour of a primuparous
and 2 multi s rat.

In this chapter a brief outline has been given of the
effects that atrog, do-preg , pregnancy and
Inctation hava upon the hehaviour of the lower mammal,
These phases of repraductive activity determine the
mAin movements within 2 socal group.  OFf particular
importance is the fact that mstrus is the only tme
when the female of most species 15 receptive, though
she may continue to preve a stimulus te the mewnt-
ing responses of the male at other times, (Eastrus
forms the last part of the follicular which is the
normal sphere of actwity of the follicular hormane,
cotrin, It is unknown why the female i3 receptive
during only part of the follicular phasc, 1t secms that
behaviour 18 wifected ooly after mstrin has been acting

* Bame gheervations of Slovuaker’s indicatz fhat mb muy occeson-
wly expenence owtrom symptoms dnm{’clh lectetion  1nvernil
Whether or not thete cevroul spmptams, which Shooaker fberned Bog
the wctivity of the nuumals, wre wecompanisd by svebiten b unimevwn.
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for some time azd in inuwiﬁda:\punm. It is slso
possible that its effect may be to by the activity
of some other substance the naturc of which is unknewn.
Whatever the cause may be, the fact that the female
of the lower mammsl matss only during a restricted

ciod is the main foaturc dm:l:\gmabmg the social
E:Iuw:mr of the lower mammal from that of the
monkey and ape.



CHAPTER IX
‘THE MENSTRUAL CYCLE AND HEHAVIOUR

IT was suggested in Chapter ¥II that the miin
difference between the menstrual cycle of the
rimate and the ostrous cpele of the lower mammal
ia in the detribution of their respective follicular
phases—phascs during which the mating hormonre,
ceatrin, i effective. follicular phase of the lower
mammal ends virtmally with the ccllular destraction
that charmcterizes outrus, and the endomctrium of
fmeudo-pregnmcy is built up, under the influeace of
freon &n jurn that has under-
gonc degrneration at the tme of ovulation, In the
pnmnne,nntheothgrhnnd the effects of the active
:lecmhm of mstrin are manifest thmug]gl:t‘:bthg cycie,
though its owin offeats, 28 judged anges in
the sexual sidn, occur before mm.'lzn:; Tho growth
of pueudo-pregnmcy that follows ovulation is supu\-
imposcd = persisting pro-cestrons en
Interpreted in this way, the difference in ma] be-
haviour b pri and lower reflects
their differsat senml physiale mechanisms.  The
muingnofthsloww are confined to short
towards the end of the fllicular phua
Thematmgsoftheprmam,annuphmed , are
diffused over the cntirc but vary in froquency
aciricrd.mgmduwrymg of the activity of the
The scxual skin is 3 controlling fartor in the social
behavicur of those specits of monkeys and ape that
exhibit cyclical external chan, Many incorrect
intarpretations of the activity o the skin have
beer made in the past.  In 18496 von Fliocher 2°% sug-
L3
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geuted that the colour of the hindet parts of the female
r.mn readers ber couspicucus to the male when
fram afar. This suggestion was criticized in
dl: same year by Darwin,™ who gave @n s cplmnn
that, “23 monkeys are such greparicus animals”, he
muldhawthmnght"tbalthmmnn uecd for the
icxes to recognize each cther av a diswnce.” s an
ulternative view he suggested that it seemed “more
probable that the bright colours . . . scrve 25 2 soxual
ornament and attraction.” Darwin did not differ
entiate between the eyclical colomation of the sexual
skin of the female mataque and the bright coleration
of the fue and hindquarters of the mandrill. [a his
argument for nexunl aelechan a8 2 fauur in cvoluhun,
both were id
though he admitted dm. Rheans monkcy!fmmedthe
ooly mamoulian species known to him in which the
:'a]:n:l::dm dj:cmre cnrl'm.!lm:lmF ta] than the ma.lemi The
coloured hinder monkeys were with
their beantiful a.?l:lmvmr.d m:y‘mlwam aracters
“agquited through sexual selection exclusively an oma-
meats” In Darwin's opinion, as “monkeys bave the
habit of turning their hinder ends tewards other mon-
ke, it ceases to be at all surprizing that it should have
beenth.\spartofrhﬂrhodlesw has been mere or
less decorated.”

Itis now known, however, that the cyclical chenges in
the sevual skin of femaie monkeys and apes is caused by
the hormone ceatrin, and is of the cycle of changes
that inwolve all the rep ive organs. It belongs
to an eatircly different u.tegor{mﬁl;om the permanent

sexual charactera

seeondary mainmals sre
almost ceriuinly not cavesd by that hormone.  Pocack3s”
in rgof, returning to von F'mdm-s view, considersd
that the swelling and reddening “serve na o source of
information to the males” of the sex and condition of
ﬂlnrﬂelluw’sl whenne::lat;dwtam “Thia tion
incorrectly asyumes that the sexes are segre-
l{oock also Jenda his suppert to Darwin's view
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that the colotation is an 1eh "It may
be that the colour and inflammation appeal to the
m&:ﬁcmemdamq]mu&nmofﬂ::rm]wmd
act a3 an aphrodisiac impelling them to pair with
females in which the characters are pronounced rather
than with thoss in which they are poorly developed
or absent.”

It is ?m thn.t:’\]llb—hh\:]m imates mate at all
times, and it is generally believed, though incacrectly,
that they experience nothing similar to the cestrus of
the lower mammal. According to Corner,”™ for
examgple, “the manifestations of scEual degire may be
considered to be diffused over the antire re uctive
cyele.”" Thin, too, is Allen's opinion,® while Hartman 141
writes that

"5 » greemal nule, the females {r-lﬂnmnwj will acezpt the

male whenever given the opportem bave at lewst 2
hundred cheervatians on this point. females have, how-
ever, conuntently refused the male, and certwin once have an
antiganmm to one or the other of our males, hut the stage of
the menstrual cyde Bas fothing to do with thewr tefissl or
accrptance.™

In another paper Hartman %' makes the general-
ization that “primates have no definite 'M'Lﬁm

lmdmithud\spoulmnotltmngcm h to
warrant the conclusion he drew.  Miller infe from
Hamilton's 1% well-known Papa “Scxunl Tendencies
in Monkeys and Baboons™ that female sub-human

primates
w:mmmhje::wl i mu but were
the male at all mar when oot pirysically
d [ by of Tecent p ny The
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makes, far from having their sl rexpeasas slely and auto-
matically released by the fomale when in ona definite and
wpeial physiclogical conditon, or having their semadl intersin
all it wmdcuflﬂmnfmt,mmlﬂy
attracred by ary adolescent or adult female ot any bme, "

This conclusion is inforred onl,r from neganw
data, far Hanuiton's paper
@strus of rut, and menstrydtion s menhull:d on aa a
tign of s=xual maturity. Miller also refers to
tané's “* papers on the birth of 2 chimpanzee, wrm.n
that “the question of rut is not sga ﬁcal]y alIudoﬁ
to bur the female is represented g wngbeeureﬂd)r
to respond to the sexual advances of the male" at any
time. This again doss .nm lend any support to 2 Ficw
that sub-human primates do not experience periods of
inctoased soxual actvity, Reforence is alio made to 2
paper by Kempf 111 that cancerns the sexuel activities of
six Rhonus macsquey, only onc of which was 2 fomale.
Kempfs observations are mostly on homosexuality.
His paper coatzing no definite refersace to cestrus
the female o to tut ot periods of incrensed desite io the
males.  Miller also quotes Sokol s ™ statements

ing o chimpanzes tholuﬂymmthntn

certain adult male ck
mmmuuemdaywmﬂhufemnles Forrluspur\-
pose he sprang down end seized one of the fomales
who cven if she led at ﬁrst, had o xlctd finally
to his |uperwr stre.ngtg." This i hardly justification
for Miller's inforence that “no perindical matrns was
apparent”. In addition to Hartman's statement which
hae already been quoted, and two others which do not
in any way add to his argument, Miller alwo Gtes two
authorities, Kdhler 27 and Gear,™ whose epiniona
definitely conilict with kis own conchuions. D%:h]ar
writes that an increase in poxual desire accompaniea
sexual-akin swelling in the chimpanzes, and that sexual
desire iy abeent during the menstrusl flow, whils Gear
atutes that 2 unced ncmn in the hehavionr
of baboons j uring the of genital enlargement.
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“The atumals bow their resthesinem and woally remun quet
in n comer of the cage, even czamng b care for their fur. | .
In the females under cheervtion, it wo st tus time that they
permutied and even sohated the advances of the male, resultung
n frequent acts of oot ™

Gear's staement Miller considers to be the only
record l)l;_e fourd Fuggest "MWI ce gfn H
it in any te', y & i
m‘idios:of Kobler andpg-:r, man ome NI:;: have
been recorded which conflict with the conclusion he
drew, the ovid b g that keys and apes
do sxperience heat peri
Geaffroy Satnt-Hilaire * obscrved that “female mon-
although receive the male frequently at all
:emy:,.‘ I:em:ngg vtehr;ydcsimns when the e:lgmal :!hnnges
10 the sexval skin are most conspicupus.  Their "heat’
& Mot anoumed at the beginning and end of men-
strual b Tns while it
the swellng of the sexual skin with an increase in
the manifestations of sexual behaviour, is incorrect
with regand to the time rclationship between swelling
and menstruation (see p. 86). Geoffroy Szint-Hilaire
slan npted that coitus 1 infrequent during pregnancy,
when the e is suppressed. In their paper on the
marmemet, Lucas, Hume, and Smith "# pote that the
mating peneds of this ammal scem to be demarcated.
They wnite, with reference to 3 particular female, that
coitus was observed oo Marrh 23 and dudng the
next two or three days.

"Then anempts became fewer and less acceptable te the

fmnle,mdﬁnullywﬂmgﬂher Dhuring the emuing

manths there was ne mgn of estrom, and when the young oals

wak ut fiberty he paid no more axtenion to the female, through
the buts of the cage, than he did to the other male”

Pocock described the pairing of buboons as oceured

after the menstrual hlﬁﬁ;ngﬂliﬁ d.urinﬁlzllcpcri
of dal enl 1 ¥

F B

* Quotsd by Breschets
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inthefemnlewith"themremelengthoftheinm

mittent in the male of Baboons”. He did not
zote wl pairing alsa cceurs during the guiescent
uftlsecycle A period of heightened deire

in the female chunpanzes 13 described by Fou, !t who
weites, regurding a pair living in the Philadelphiz
%Gﬂm thzt the sexual act i more frequent,
the male, and mors mce}mble 1o the
femile dunng the peried of perineal swelling,  On the
other hand, a parr of arangs 1a the same animal collection
copulate daily without relation o the menstrual
Hn ohsemnmonduchlmpmzeeumﬁ by
epatgh, 1" who atates that the female ToE
i roocptlvs during anlf onc half of the cpele.  Spiegel
gives as hus opinton that although the
may copulate at all hmes, excitement ia most intensc
about the middle of the cycle, when sexuai-skin activity
is maost pronounced.

My own obscrvations both of captive animals in
zoclogical gardens and of wild buboons in Seuth Afiiea
amply corroborate the wiew that monkeys experience
perieds of increased desire.

Moankeps and apes, w Dacwin noted, have the hahit
of trning the hinder cnds of thewr bodies towards ther
fellows. In captivity this behaviour is also directed te
buman beings and somctimes to domestic animale.
The ultimate significance of this form of responss,
which may be termed presewsng, is sexual. It may be
exhuibited by both male and female monkeps from a
very eurly age in many apparently asemual situations,
but at puh:rt(, when the smal skin first becomes
scxual purport, 'Thi am’ c and

in ¢h: in the uen
sagnlﬁun:eufthemm'pmungm ohs:rj\:r.dn(
bcrtylnlﬂmnhcyuandapﬂthltsbﬂw:weﬂmgnf
mu] skin. Frumthunm:umaybelmost
at any rate
uuuchltlfwd.unlulblsmdmu afthu state ufwxml
excitsment in any given animal.

F
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From my gwn observations of captive primates it
is evident that the extent to which they in sexual
pursuits varies greatly among the mdaﬁuals of a
species and in diffcrent specivs.  Adult female chim-
panzess present and are sexually receptive mzinly
during the phase of pudendal cnlargement. Gibbons,
which do not show any sexual skun mg::,hmemly
rarely besn secn to present to each and have
never been cbserved to copulate, The same is trus of
langurs. Cercopitheque monkeys, which alsc do not
show sexualakin changes, are somewhst more active
sexually, but very rarcly matc in capowty.  On a few
oexasions species of this genus have bred.  Mangabeys,
which show ronwncugewxual—ﬂnn changes, lIways
exhibit sexual behaviour, but mostly at time of
ﬁﬂ udendsl enlatgement.  Duorng ths phase, behaviour

almost continucus scxual roference.  The females
tepenled.ly present and continuoialy examine their
ong. If attempts arc made o sroke a
mammn emale of this genus, at present in the
London Zoological Gardens, when her scxmal skin i
swollen, she alwips s to bri pudeadum 1nto
contact with one's fingers. Atng:e height of sweiling
ber scxual excitemcnt becotnes intenae, Ity abatement
is ax d. as is the subsid of swelling.  Almest
all macaques bohave sexoally. No penodicty has
becn noted in the rarc “lioburwdmualm se of
Bonnet monkeys and adult female kra monkeys (common
macagques),  Neither of these spears show such pro-
nounced changes in the sexual zikin as do Rhesus
muea, which seem to mate more fresly when the
skin is active than when m is soent.  Adulc
pig-tailed monkeys show ing of the sexual
sl and mate at all times of cyde, thangh most
frequently dumf‘ the stage of maximum perineal
largemeat. The Moor monkey, which also shows 2
charmt:mtw ocxual-akin cycic, s agam sexually maost
active during the phase of swelli
Babwneuhowmmpromumeddm:gum&e
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mahkmthanduod‘:npﬂmm. ing the phasc
of quiescence of the perineal region, SpECLTERY

razely, if at all, exhitut sexual intorcat. hen coxxed
to the wire of the cage they occasionally present, but
mere frequr.nDr.llLthecr interest lies in having their fur
“picked", the phase of pudendal enlargement,
hEmerer, they proens fy wihout

ment, At this stage it is comparstively simple t take
smears for :mm:ﬂsemg the cyfl:mof [nlar P]fchangu in
the vagins without in any way restraining the animals.
Observations of the habits of baboors living under
latively “'patural conditions™ in coloni in the
London Zoslogieal Gardens and in the Zoological
Gardens at Munich, also indicate that the sexual acavity
of a female, and the extent ta which she stimulates sexual
behawiour in the male, wary directly with the amount
of swelling she exhinin. The social usit in
these colonics 18 the harun. which may Include onc of
more females. In a “monopamons” agn:mly, the bend
between a male and his female 38 closest at the time
when her scxual skin is most swdlcn, and it is then,
alen, that they copulate mest frequently. Ia a harem
that contains more than onz e, Pm;y is almoat
ahways taken by the female “'in @strus” ave seidom
seen 2 nule overlard cﬂpulitm with a female whoss
sexual skir. was quiescent, if another female of his harem
shewed full md:yki“ wwelling. The msﬂ'd:ou: femala
usually spends the day sittng and moving in contact
mrh::yer overlord, while thcgqumnentfgmlu are always
mpre active and may wander some digtance awsy from
the overlord, Thus at the time the photograph re-
Lr:duued on Plate X1 was taken, the two famales of 2
cm were ahowing an equal degree of awelling of
the sexual akin, and Were paying an squal amount
of atteption to their overlord.  'When the photograph
of Plate XII was taken, the female of the same harem,
who it seen grooming the overlord, had o swollen
wﬂnlshn,whmudwmallhnuftbehnle
sitting some distance away was quiescent. During
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pregeancy and the Jactation interval, when their szmal
1kins are inactive, femalc baboons rarely cxhibit scaual
intereat, and only on rare occasions have they been
observed  copulating with theit malews, Mareover,
during these reproductive phases, they de not appear to
activate the sexnal res of the males,

My obscrvations of wild Chacma baboons in South
Africa show that their social habits cerrespond closely
with those of captive Hamsdryas baboons living in
colonies.  In general, their behaviour agrees with the
Ebn:emofbehnwwdlmdabaw. 1t was noted in

pter 111 that twelve adnit fomales belongng to the
kere harem were shot on the same day on o farm near
Grabametown 1n the Eastern Province of the Union of
Smh Africa. E]!:we.n of these d:;elw females o;:hr:
ol eghant, lactety gr erent giagry
lutd};rl:aen{mmfzr';g'la and their ssxual skine
were jnactive. Only one of these eleven showed signs
of recent man ." Oas female had a fully
sexual skin, her vagina contained semen. T.lm
observation provides striking support for the view
that the scxualskin activity s mlgcomllmdwuh
sexual responnes of adult baboons, indicatey clearly
that captive conditions do not disorganize the cascntial
elements of thewr sexual behavionr,

Analyslmafwu cutlined aboveud mﬁt those

aten e in
mmnhkmammpm:::nw wexually thanthoaes that
do not. [t might be argued thu:hlsnmeﬂ'mdf cap-
tivity. The cbservation made in South Africa conflicts
with murh o vicw. Morcaver, all the monkeys in the
London Gardens, cxcept the baboons on Monkey Hill,

are housed and fed in the same way, and this common
covironmezt cannot be said to approach the patunl
conditions of any one species more than of otber.
It is true many species show a greater adap
captive conditions than do others, and that some s_poul:e
hmomlyaabwtnmemaphnty &m:unapu:umu

* e had pecanuly cvmlated
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variztion in the amount of scxniml expression occars in
species which enjoy an equai longevity in captivity—fer

ple bat and Cereoprithe, keywi1' It iv
obvious from these id peculuti
about the effects of captivity cannot ebacure the cor-
relation that cxints between sexual activity and activity
of the sexnal skin.

Lapgley and Shertington 1 bavc shown that the
afferent & of the sexwal ekin of the Rhesus macaque
enter the spinal cord by the sensory rogts of those nerves
whote motor roots supply the wagine. Thia fact sup-
geats a ponsible explanation of the relation between sexml
skin and sexual bebaviour, It sccms reasomable to
surmise that when the serual skin is swaollen with
wdema, ity scospry netve endings are stunulated by
pressure 2nd that this reflexly rouses the animal to
pemml behaviour.

Generally, the lower mammslian femle will mate
anly when she is in costrus, which i a phase of
behavivur that reflects 1 gerica of anstomical chanpes
determined by the acnvity of westrin,  (Estrus syn-
chronizes closely with aticn, wo that the cffect of
exstrin may be said to be the preveantion of stenle mating.
In the sub-bumar primate matibg occurs most fre-
quently when the bormone, eotrin, i most
achveu&luut before ovulation and swelling =nd colora-
tion the sexual skin are at ther hciﬁit. The
biclogical significance of the actrity of wcxual
skin 18 therefore clear. (Estrin performs the same
function in privates an in the lower mammal, Females
gradualiy pas into a0 stiractive condition, and remain
in that state while they hecome desrous,
ovulstion they rovert inte an uzattractive and noo-
desirous state.  In this way mating chiefly tzkes place
when it In likely to be fruitful,

It is imp 10 grize, y that the sexual
behaviur of the primate i uni pred, reflecting
the more or leas continuous activity of the hormone
eatrin,  Feawle monkcys and apes do not pericdicaly
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experience the shrupt transition from & sexual to & non-
exual sttt that is undergone by the lower mammal,
Both male and female primates are always semually
m to some extent, their heteresesual interests
iding the bonds that hold them together in

t bisexual associationk. ltiainthwthnpu'i:g:;:
wocicty differs from the assodiations which may be
formed by those lower mammals that breed st all Emes
of the year, In theac sspociativny the Lok between the
male and female i constantly broken and remade.
Sexmal Bands bemmefm ebvious ooly at ctrous peti
that are separuted from each other banes -
tancy and nursing. The male lowurlty gumm] ifr:ﬁc
stimulatzd sexually by & pregnant or lactating female,
whereas the primate may The primate family
conaists of female or females, and young, but the
family of the lower mammal consists only of the female
and her young.

‘The manner in which the sensori-moter mechaniemg
of the primates differ frem those of the lewer mammals
is reflected in the the male primate sclects the
female ™in heat”. -';lqg rat responds to the estrous
fomale pnmanly by its kinesthetic appraciation of her

liar movements,  The puinea-pig m the mstrous
emale through “trial and erres” mounnng. On the
ather h;'nd,m:lllwn_mﬁum go o shh::w that iafm'rg
1 . ate ives the cestrous fem
mamlpeme; threugh pv?ﬂnl nﬁ:ﬁumﬁle receptors. The
important element in his discrimination s the sexual
skin. Usfortunately the particular characters of the
elin thet activate masculing sexyal responses have not
yet been experimentally analysed.

A monkey's response to the presentation of one of
i follows is mambesivd by a scries of characteriatic
actions.,  'With rapid mewements of his lips and toague
he ingpects the proffered hindquarters, which he may
sometimes exumine with his snout and hands, If he
proceeda to the final atep in this pattern of behaviour, he
maunty and copul The ry imylos to the
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fall dis of this series of rruscular activities is 2
female with a swollen smymal skin, The scxuai bood
between 2 male and & particulsr female when she is in
z:ﬁwisthzirmutwlmmlim The exrited
presents repestedly and the male almost io-
watiably lupornds It is only afier he has copulsted
many times that be fils to react in some way or other
to the sexual atimulus,
'I‘humlﬂeoﬁhemf:nllemonkeyuavuyunpwhm

factor §
of the znalc, bat Ber ion is not an ia]
factor in his s=xual Ore ey
will sexually exsmine the permu:] area of anather even
thongh the latter bas not prescnted.  His interont may
be manifested simply by an attitude of bodily attsation
wlthhmeywwnlmdunth: talrcgmnofthz
animal that has ﬁ behavi
stitmulite = reciprocal somal mpoml: and with m
smacking of the [i thm:.ml]smyengng!lnﬁlrt}wr
sconual activity, 8 type of behaviour 1a commonly
uh:lm'ed # harem.  The overlord's attention
perineal region of one of his females,
uauail wh:n h:r suual #an is swollen.  He bends hia
his hand reaches out, his Lips and tongue
mov: and, having thus stimyhted a acxml response 1o
rhzfgm:.le. he mounts and copulates
It s difficult to determine by theorstical analysis
whether the :F:ciﬁc stimulus to sexual actvity is the
; tir eubieg
It W to  distinguish
between perineal m:mmmnd{ltocnmdun groam-
ing, and perincal cxaminstion that bas only scymal
ificance. An observer will readily recogaize the
duhnmoubetweenﬂtetwofwmudfmvuugmm. He
netivif
aly sexysl l:h:u-u:ter, and the opposite transition
mlght be observed. Clelrir pesineal camination
in steelf in not the o sexual
wince it sa froquently occurs panicd by dircet




Fhoingraph by J &k awnder
THE MIGAMOUS FAMILY PARTY OF MONKEY HILL
Tha shals 15 the bichgictracd wat wot comnecied mith the miber thir seieh
(See p 144 und compare wich plaes XT}






MENSTRUAL CYCLE AND BEHAVIOUR 149
wexunl activity.  In apite of these coniderations there
can be oo doubt thet the swollen perinenm of a female
“in heat" isa ger semal stimulua than 2 qui
wexual skin, Itv cxaminadon is more extensive and

longed, and the oumber of times it stizlates copu-
lﬁmmm&bﬁﬂwrthulntbemeofﬂmqmmnt
sexual skin, cxperiment alons can decide,
itseemsproblble:hatth:w:mlmmulmofdumlﬂur
and form of the scouakakin swelling is an Im t
Flmor determining mating tesponscs.  The of

ve neurclogy harmonize with such ¢ view.

EJhutSmtth"humpmtnd.lymn the fact that
the pnmmbnm is & “visual” brain, that one may

lution in a scale af i ing cortelation
hetwmhandandcy: A bliad kcy in

awkward spimal. Its actions are contizually
polznd by the obatacles it encounters, It docs not
to the of ity fellows.
The visual stirulus cannet, however, be the only
ﬁctur underlying the overt scxual responncs of monkeys
and apes. Many primate species do not noderge eny
apparcnt changes in the sexual ghin,  In these s
apecific atimulus te srual :!spnnl: may possibly be
some wnknoern physical cyelical mmg: %mu:nhﬂ
members of the specica. The a
tmight stimutate the mals, as it does in the rat, or the
? mxshtﬁndthcfmmlcbymlmdm,uthg
gui.nﬂ-p]g does. It in alse conceivable that the females
Iummnm species that do not undergn external
nce cyclical poriods of increased
sctivity. In that case they would be fertilized
by “chaace” in the course of & series of “undctermined™
matings.
Up to this point discuswion has been focussed upon
the poulball of & specific physiclogical stimulus acti-

ut: ﬂ:spome in uub—humln primates, It in,
e, e the further possibility
of the puucuht r.hmm of their nctive

mechaninms permitting a much  greater of
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conditioning of sexual respomaes than can eocur in
1 L In considering i .

the g in the p

chapter the abnormal cestrous behaviour of the lower
mammsl, the suggestion was made that elements
smociated in some way with initial sexual acts may
become conditioned stmuli mhn; serual responscs
in apparently asexnal situations.  If this is possible in
fh;lommamma]f;hﬂmn}ompwc‘ible_fnﬂl?

primats which ex phsiolog
sexual activity. Actually oany situations that do not
seem to have any i iate: sewnl reference stimulate
sexml resp in the sub-h fprimat:. For
example, 2 monkey may present itself sexuaily to a
mznw. A bitch in such 2 situation n
away. It is probable that the bitch does not behave
mllylnw:%:adrmﬁnnforﬁt&er:nmimim
peculiar physiclogy prevents it from being directly
seamal except for two brief periods in the year, It m
perhaps even more likely that the different hehaviour
of these two animals in the same situation is determined
by their different kinds of inhelﬂgenae—byTthe differ-
ences i cheir sensori-motor eqlli}aments. he greater

lexiry of the noure- hanism of the

peimate allows its behaviour to be conditioned to an
extent impossible in the case of an animal ke the dog,
whese limbs, unlike the monkey's, are nat inveshzatory
vigans, The sexual responses of the subhuman
primate can be linked to many sitnations which are not
intrinsically sexual, but which, once the assseistion is
formed, change it character owing to the infusion of 2
sexual element, lts efficient sersoni-motor apparstus
and im pecaliar reproductive physiclogy nﬁuw it
sexuil responses to extend beyond the narrow range
of stimuli that serve to evoke thess responses in lower
mamzmals,



CHAFTER X
TEE INDIVIDUAL WITHIN THE GROUP

EPRODUCTIVE mechanisms bave so fixed and
unvatying an influence upon the sodal life of
H:elﬂwummmal,tbmtlmmm[mmomufﬂm
individiuzls in one bresding Eam usually a counter-
pmofd:esoculbehzwwru.hl ited in ansthee. The
stable character of the groups reflects stereotyped social
responaey which are largely unlearned. The evidence
showy that in & mammal such as the laboratory mt,
urmlrucuonnmmmpoundedofamn of lnnate
or “unconditioned” reaponses,®  ‘They are 2 mani-
festation of ita growth, and not of its learning.  How-
aver, )t is u.nllkely that nmnl reapansea  remain

&mthmenftbe.]nbomlm—y. Mass has shown that a
potent male rat will not cross & eildly electrified grid
to reach an costrous female, and her normal approach
to the male may be similarly inhibited.*  His experi-
tments have been confl by Louttit, whe, by gimul-
taneowsly administering eloctric shocks every time mal

sud female gs touched each other, effertively
modified the u:.;’ia qrmal gocial reactions. As he

wuggesty, “contact br.hmnur an be entirely suppressed
i th nondltlonmg in oumhnued long enough. @t

y occure
nmungatmm wild mnmmn]a. A woaker animal does
nmuytunhmmmn&mnle:famdommmt
male i “rier ion of ite sexual
may el result fmm the previous administration of
"noxwm st:.mu]l" by the more dommnnt male, or con-

y the inhibi might be i d i some

* Shone, ™. W Loatit, W7 Avery S
(114
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other more complex way. of’glrbr;nhbidmé might result
from the tnere perception and mors power-
ﬁxjnnmn!,or:: 'pﬂtbedemn%g:dulwnm
the p of the amumal g and
infu a.nather weak animal.

Sa as in known, the modiﬁmuon of ml be-
Baviour that occurs
the scxual act slons, end ;ou not conoern other forroa
of social response.  The sexval act ia either inhibited
through the climination of 3 wesket animal by 2 more
dominant fellew, or it ber.omea fmed f’mm phyuu—

ical control and is

aviour whr:ch, like sexual 1nh|lmm, does  not
implicate social situationa other than the sexual act itself.
The particular respoases connecied with matin g
Tiberatod at times other than true cstray probably an
an effect arisiag from the presentation of conditoned
stimuli, ‘The %ncmaluaummrecponae segtnn o have
no furrher ngm.ﬁunce. The semzal activity eveked
LY. is not 1dapted to or linked wi
other social situations and bodily attitudes, I this the
lower mammal differs from the primate, which may be
rud to prostitute iks sex by the introduction ofunu]
stimuli inte situations which in th bves are
2sermal. A monkey can divent the ot of &
fellew by presenting it with 2 senal ahmnlunwlnr_h
provia pot than the 1 that pug-
nacious hehavi Ax was explined in the peews
chapter, this difference between pnimate and lower
mammalian behaviour in partly 1 ion of diferent
mechanisms of reproduction. * It is aisa ?mly a reflec-
ten of different h of fince
th:mtmwhch matefm'msofrcspomebumme

d dep “upmthe- ] Eofthsmm

motor i imei—{
|tscrg|.nnofperr.epuom the range of it mcullr
movementy, and the nature of its

There are obvicus resons why the conclusions
drawn from experimental investigationn into the sensary




THE INDIVIDUAL WITHIN THE GROUP 133

end Immmg capacitics nfammz]u necd to be eonsidersd
in the d sqeial L provide
meuuredg M.EMMt of mmh cation nmunl;}
nacs mi vocur within 2 B0
;g:e some indicabon of the cffect t'hcgrzcuﬁuunurngf one
annn:l:nag-muph:supnnmfdluwa Indeed, in
#ome wayy, the of belongs
nmhoammalmplogythum:hesuiam matter of
camparative prychelogy
in the vancg of their behaviour and the ﬂpldll{
and extent of their Jearning, monkeys and apes tan
above all other mammals hitherto studied. 'lgy
this position to the greater complexity of their neuro-
muscular cgwipment.  Elliot Smith has pointed out
that the arboreal environment, in which but a few
%tﬁ vz and in which the ancestors of the
extinet, enhanced the hislogical signi-
canoc of visual, tactile, acoustic, kinestheti, and matar
functions, The phases in the evolution of the primates,
an evolution culminating in man, may be read in the
progressive development of those parts of the brain in
which these funetions arc reproscated M
Since the eyes of the lower mammal are usually set
mnremﬂ:endesrhanmthe&mtof&ehmd,a:h
rds a different set of events, and the two visual
ﬁc ds cverlap very littde, A spu:ml]y sensitive retinal
area or maculs 5 not devel and each
hemisphere is mainly conceened with the stimuii afect-
:.ng' the eyc of the opposite side.  On the other hand,
the monkey is like svan in these anatomical and
{ogical charactarn, ‘The =yes are met to the front of
the head, so that the two visual fields overlap grutl{,
the movements of the two cyce being automatically
linked i r 30 that both concentrate on the same
object,  Since a large propartim uf the optic nerve
fibrea remain

receives impresaions mad.e upon retine, The
atimuli presented by the central ehject in the field of

vision convetge in dach oyv upon a tortcsponding sen-




154 THE INDIVIDUAL WITHIN THE GROUP
sitive retinal areaor macula,  “Only the monkeys, spes,
and men smong mammal heve 2 macok and enjoy
MI"E“!:L“ ‘i’m diff distinguishing the

anal erences ng eres
ufmﬁmmﬁmthmufﬂmhwummmalm
el in differences in viswal function. Primatcs wre
the only mammals capable of stersoscopic vision—the
full appreciaticn of the third dimession in space. A
lewer mamenal like the dog or rat is “insemsitive to
differcnces of detal in wiaue! objocts”, although it is
able to distinguish between deqrwa of brightneas, e
Indecd a zormal dog may not “depend on wsion in
making many of his ordinary reaponses in the field™ 1"
The b eads sugpesied by Hunter in 591 10 that
animaiy belew man “have only & mors or Iess crude
pattern vision" has not been dwproved except in the
case of the wb-h pri * Joh found that
the visual acuity of the key “'comg fi bly
with that of the human subject under similar conds-
tions,” and Yerkes and Yerkes 35 summarizing the
remylts of experimental investigations into the visual
powers of monkeys, write that

“wigual Procemecs and S&eIng I ironkey are more vaficd, com-
plex, wnd highly developed than in any other memmal similarly
wudied, except chimparizes and man  Perhape the m f
inle:utiﬁed that menkey differs voually from mzn e in
w tnns,&\gmnﬁgluﬁono\fﬂwu{jslobur\'eﬂ,mnm
bumber of varicty of sense qualitics and scuity of discrimuina-
ten."

Momkz:mand upes can discriminate between differ-

ences in , size, and the distinces hetween objects.

It is doubtful, however, whethet thesc abiliics arc

always em as they are by man. They were
m::’dr' used by the monkey investigated by
18,090

™ Soe, for commple, Field 104, 49, ‘Yyenpra M. Munc
choson, U84, Cols and Long®; Warden snd Wamar, ™% [l
lhn." Heo; Eoho W, Eahler 07
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“In deteeting the mun peints of hindrance o well 21 in
thre mesnt of unlocking, the monkey is chiedy, o noxc
uﬂmvdy,gundedkyhlﬂhmhtmbymul
The moegr reactiony of the monkey the sooner reult in the
fulfilmene of the ohject, Le releane,—the mare reduced the
ficld of eheir application b, for nctiong which are developed in o
marrony field exhibit greater progrom in ther variery, improve-
metrtand perseveramot superior o that obtsined in o vest fickd,”
v "Bovery rostricted is the owonkey's ficld of atteition that
heﬁ:hwdiuﬁngumhmhmmdummthmﬁfmm
nches from the centre.

An even more striking difference between the visual
powers af the Jower mammal and those of the primate ia
shown by their respective responses to colour stimuli.
So far 28 is known, lower mammals are ealour-blind,*
but primates react aot only to differences in the bright-
ness of light but also to differences in hust In this
connection it iy perhaps significent that mon arg

Otg:lthemmhlgh]ymwedcfnﬂmmmzs.

modes of pereeption have not been studied

w fully @3 the visual receptor system.d It has been

shown, however, that Rhesus monkeys form “auditary

with hatmore rapidity than cats, and

with considerable mere facility than do raccoons under

similar experimental conditions.™*  Established data

on the comparative acuity of other senery systems in

ls ate not gwail but actounts in-

dicate that sub-hmm::_gnmltes are at least a3 efficient

as the majosity of land-dwelling und arboreal marmmals

in most acnsory ﬁmcnmls, except porhaps smell,  Their

hands are believed ta be particularly sensitive instru-
ments of touch.

An animal can add extensively to its experience
by actiwely beinging its roceptor orgaas inte contwit

* B, for emample, Jumison, W:lh: xxd Radinaky, 2
Warden ind Wrner,*™ De Vow wnd Gansoo

§ Do Han® ste, Echn,F Kbl T Yu\- end Yerkea ™

§Bes, Sor comupl, Woodrgw, M. 3% Shophe 28 Horwpn
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the cnvironment in which it lives.  Our intereats wounld
be more curtadled than they are if we did not constantly
“prick up” gur cam to har; and “cranc” our necks to
see. But wo are especially curions about the world in
which we live. Some animals, for exarmple plgs, show
an  cxtracedi: contentmeat with & very limited
eavironment. Fart of this limitation s a0 doubt
i powdb&:hwhckofhands,mdbyﬂwﬁﬂthn!he
E only specislized organ of contact they
posecss.  fpce and monkeys, on the other hand, rival
us in the intersst, at any rate the immediate interest,
they sbow in their coviranment.  They am the only
ather snhuh:d:h:hm have hands—which, “m:‘;:‘]“ “"d‘
wmte, N ¢ MEreoscopic efe, can an
thm_gu, a0 almost itolati ﬂlg: from their
surrcundings.”  Kobts found that the Rhesus monkey
weey acarly cqnals v in the waticty of minute movemests
which its fngers can make. ‘The tactile perceptions of
!uh—humandmﬂrnnum must indeed be extensrve when it
is consi that in addition to hands they also passess
prehensile foct.  With its marval organs of touch the
monkey or 2pc investigates cvery objert in its surround-
ings. Everything is picked up, examined, carried to
the mouth and smelled.  “'Watch mmke.-; and you
cannot enumerate the things he does, canpot discover
thcamnullwwhu:bhzmm,mmotmmeiv:ﬂw
raisom Fetre of his purmmits.”
The wide gap thet separates the pensory dis-
gﬂ ¥ activities of the primate
from those of the lower memmal lczdsmwmuupaw
thpmcum“mm&:fl "‘l” . of techai
£L0 ueutwnu ique I.I'B
:'i::fd be p&pnmd o

A:on:lgu:g::‘ :smThm ke drew fom lg;‘uatudlw of

cnm, and monkeysttt  Thorndike's methods are
y known. A hungry dog or cat is canfined
mapmblemugeandwmmulateltlcﬁomwmpe
food is placed nearby. In the course of the random
maovements the animal makss, it operates a catch that
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opens & door and so secures the food. Every suc-
creding time it in deprived of ins freedom, it cocapes in
the mame , and grld.ua]]zn the sumber of random
movements es until fnally the oply movement
nnukutowcmcfrudmn:s&eadquatconeof
the catch. Frem experiments of this kind,
I‘hnrmﬁhefoundthntmumd hmbyhu]nnd
error, and by similar methods he discoverad that mon-
hz:r in a different and characteristic manzer.
After wponding pome time in useless movement, the
menkey may suddenly go t_hmngh the nocessary seriea
of movements a5 though att of an
established and nd=quate hahi T e learning of the
monkey thus differs qnz]ilxtwdy from that of the lower
mammal, since such a sclution does not bear the stamp
orF chance that charscterizen “troal and ervor’. It also
wantitatively, since it 13 superior to that of the
}ngmtha greater sumber of habits that can be
fnrmed, in the greater rapadity of their formation, 1nd
in their greater permanence.

Thorndike's conclusions about the learmng processes
of the monkey have been confirmed repeatcdly.”  But
in apte of such claims as Pavlov's 6 that even in human

“'the different kindn of habits based on traning,
education and d.tmplme of any sort are nothing but a
lomg chain of 3 of the
subjoct have becn obliged o introduce the concept of
“insight behavicur™ into thewr discussions, since the
laws of the reflex have not been ﬁwndmdcennnghm
explain the rasp of even sub-h P i

ta] situston.
osght 1§ an inference from the facty of observation,
and therefore lends itself to Burly ready explanaton,
T}fd;noamy mbmmof of insight, amrdmg to Kohler,
to the whele lay-out of the field. st W‘hen an wnimal
faced by » new and stimulating situanion, insight is

I‘Fa“?l;mple, e Shephepd 3 Eobley 817y Kobo,¥;
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manifested if the smooth contnuous course of move-
ments that effect the successfizl solution o the preblem
is lhrupﬂy scparated from any random movements that
may have preceded it, and if the successful responses
aannot be readily resalved into a seriza of separeted acts
ws can those of & chance solution, An cxample will
make this clear. Koblar's ape Sulas wias in a reom
in which 2 banana was festened high above his reach.
"There was alyo 2 wooden box in the room, At Srst be
made ineffectunl jumps at the fruit  Then suddenly he
went 1o the bor, it towards the banana, climbed
on to it, sod then jumped successfully mc the fruit.
Cbviously much mare s implied in the term “insight”
than is mdntud in the defimition above.  Yerkes
and Terkes write: “Learning wi tn'il;trmp]iu the
presenee of 1dumm1 proceases ot functional
ivalents, abili ve rchations, and perha
oqu:lm analyze s)rn oental obj ecu.“"r:" Fﬁ
the moment, however, these further ind can be
dis ded.

Al it i8 well known thet sub-human primares
alsa tearn by trial and error-—for example, Knhta found
that the monkey she studied “has not the slightest idea
of the purport of his actions”, and therefore was “unable
to forceec their conscquences’ 20—t hag bicen genceall
belizved until recently that they are the oaly ma
in whos acHons insight is manifested,  The dustinetion
that Thorndike drew between the learning of the
p&m:'mmd‘thatoﬁhelawermmnlseemzdmbe w.e]]

those of Drescher and Treadelenburg® The insight
ofthenpemdmmhymslhmeﬂ:mmptednl
distinct al entity. ot only alto-

mhutflﬂ‘ml?mmdumﬂmdmrmpnmaf

mamimal but alwe showing characteristics
distinetive of human behaviour, 'Iherm:ntwwkof
Adame? however, h”mldoublu the starement
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:l:pmmmb. and on the basis of his own results
c.nm:lm Tharndike's technigue an deficient, his des-
d and his inter as faulty.

The om::lusmm that Adams himself drew from thess
r t3 and from others that be dovised are in
sinkang conflict with the traditonal view of animal
learning. He maintaing that cats may leamn theough
“trial 2nd ervor®, by the “gradus] climinstion of uselcss
movements”.  Thiu manner of learning is more fre-
quently exhihited when the ammals are excitnd and

inattentive, ‘They may alsa learn “insight”

—by *“looking over t munucm having by
chance di d the it contuing,
direetly and smoothly geing h the course of

movements that brings success. Provided that the
animal's fived, blen w then
generally learat in one or two trials,

In one semsc these itnents and conchisions are
mvlummry “Insight is na longer a specific
ﬁg e }')rumhw As mecllb eu:l:

re ] ta were pul , it wal
be catrcmel ummm that I:nmght will ot be
revealed by r chservations on dogs or rats,  “Un-
fortunately, some animals—for imstance, clephant—

l‘r be extremely intelligent, but the practical difficulty
and expense of syperimentstion with them is so great
that we arc not hkely to know mmuch sbout them for
SOIE time o come.’ 01

The in which keys and apes reveal
their insight usually mvolve the use of matruments—
atick, ropet pnd hoxes—and it has always been believed
that the apes show more inaight in the use of implements
than do monkeys. Thus Yorkes and Yerkes write,

ammung the primate appesry tendency te mads

mvlml%mn?mthc?l::wufwmﬁmfuﬂ Onez
the most premive exprosions of thus endency 1 the uttiza-
tinn of chjects w tocle.  Search of the Lterature reveals com-
plete lack of eridence of yuch bahavipr in Presimie; indica-
Goma that only the umplest forme of instrunentetion sppesr in
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monkeys; abundant proof of the phennmencn 1n 2 vanety of
forma in the anthropoid apes, as sl tn mun.  Maniferdy,
becomes ly pomible and b
between Jemur and man.  Probably 1t & one of the bex
indicators of mental e, Muldfyitphnuthemnhmd
wpct next o man in shility w achive sdapmtion theough
madification of emyirenment, and at the same fme it indwatrs.
a great gulf berween monkey and spe.” ™

This viewr, however, conflicts with the results of a
series of experiments on & capuchin monkey published
this yexr by De Haan,1™ and it appears chat the adaptive
inte ce of monksys is not widely separsted
that of apes. Dt Haan'y exporsienty involved the wee
of 1 variety of instrement, including bottles, rakes
and boxes, which the animal hed to move in order to get
fruit swspended well out of its reach.  Jtia unnecessary
to describe these experiments here,  From De Haan's
description they appear to have boon a9 well controlled
# the clagsicsl tests made by Kohler on chumpanzess,
Ia compating the achievtments of his monkey with
those of other mdividual exb-human primates whose
records have besn published, De Haan concludes that
his capuchin monkey was not emly more intelligent
than the gibbon, the orang and the porilla, but that she
ud]yhglsherwnﬁrhﬁie:hlmpum. Thesc con-
clumons are by no meany startling. Thea ware fore-

in publizhed in
1882.3% As De Haan sugpests, however, it is uneafe
et ' &w'nhl?‘ af dld::dpmmmm‘}?ﬂ .
capuching are as intelligent ax ever-
thelesy, even if the bebaviour of mwst monkeys will on
further experiment prove to be less intelligent than that
of apes, it is still mgmificant that indiwidual varation
isgrutenuugh&:;makzl::&l:;h;n monkey so closely
approximate to most i t ehimpanzess that
bave been gtudicd.

4: @dms'_ a.nd DeofH:;:‘l‘ mn_dnmiom :.nd.tmne.

tnitnals in tcrms of “trial and error” and “innight’” s
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of doubtful walue. There do not scem to be any logical
means of differzotiating quantitatively between the
1 hiuhibmed the cat in dealing with one par-
the mnght demonatrated by the spe
in |t§ uuluhm uf angther, well be that no
sigmficant variations will be f in the wnys that
ii'u':m mammals solve problems, when full allow-
ances i made for differences in their nearo-muscular
mechanismu and for the differenees in thc'Pmbll:num
for them. The two con “insight” and "l
and errer—are not mutually exclusive and do nat
ify differences correlatiye with incroasing com-
1:3 in sensori-motor n;cchamm In g:dm
e yehologists no longer seem to consider
that I.hepl:m types of learaing are different in kind.
Tolman, for example, writes that insight salutions “are
ones in which the new adjustments come wirkodi overt
bclukur, whereas . . . trial and crror selutions are
ones in which this chinge comes ouly threxgh ovent
behavior.” In spite, however, of this difference, “ail
leaning may be maid to inwplve the represcntation
of the mds of acts at moments before their actual
ccourrence.”  “The higher the animal, the more it
would seem that these representations can be played
with and manipulatcd; the more the animal ean mentally
lddalldwhlnr_trhc:mwpmdnn:mre cacnta-
tions; the more, in sbhort, he can achieve * bt'
L] omed to mere trial and error solutions,” 192
If these views ane correct, it sheuld be possibie to
measyre the cxtent to which different animals a
do perceive the “ends of acts at momenty before their
nctual oncun'ﬂm:", and #o to obiwin some idea of their
comparative intelligence, It should alse be pesnble to
explain how sath processes oocur, and hew, o mdp;m—
o o i o e
a are - n [ an
determined by, one another. Morgvm,ﬁ'npnﬁn
that respanses are determined in this manner, it shonld
be poesible to sxplain how animals obtaiz their “repra-
LS

LM
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sentations™ of the cutcome of acty before they are made,
hew they come to be intslligently linked with their
surroundings, It mywllbeﬂmmb—humnpnmm
de i ginal o that they are o
of at jon and lizats Bntrhuposal ility
duunmwllomﬁwtheymmbnhﬂc in-
sight. To say that an animal learns with invight is
to say lile more than that it performs 2 new act or
ng;ﬂmmt = it were already an established
ing how an animal learns to do
a thin, thzuxp:n.memshnwsnhnltmdoﬂl:thl
that the reactions elicited by the situation are al y
part of its ropertoire of responscs, Thiy is 2 very
ificunt Gemalt them-
” phasizc the imp ufthe fuence that
an animal's experience has upon its present bebaviour,
Adams, for example, pumtnp::t that matil have

once donc #o, cats cannot aesociate the g
at the back of 2 box with the opeain o [ rln&um,
apy mote than humin beinge Aguin, in the

description of his own lever expcn.ments he remarks that
unti] by chance the cats move a Jever, they cannat know
that it is mowable ; but once the movenwent has been
experienced, the lever will be used 12 future similar
situations a8 1 thing to be meved. Kohler aluo states
that he takes it for granted that “‘every chimpanzae
above a certain very low age” has had some experience

of movable cbjects.  “He will have s:lzedsbrrmchm

lay, mt;be htti'lemd‘:uehgrt‘l,nm with it, and so on." 217
can 3 tﬂmlm:rmhl
lmml comel to 1 new pmhl;r;ewlthl th of pre-
e by the new situation have already bem formed.
'Ihemmhlghlyurﬁ:.ed:hgmmltbupummﬂ
it new mination, and

the mmehkcly it mllbe that elemante and relations
in the new problem chat it faces have been previously
experienced.  Thus onc can explain Kohler's insistence
that for intight to be displeyed it i necossary for the
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entire lay-out of & prablem to be acoessible to an animal.
Henuealsoitinl;zpﬂmtwhymonkcyo, with their
ter ience of the ertcrnal world, show more of
is insight behuvicur than de cats snd It is
obvious thercfore that if one ia mally to how
animaly adape th Ivca to new el in an expand
ing envi for exmumple to experimental situ-
ahong, it 1% nocossry to know bow they have become
dapted to all el in their A The sart
of animal ong would have to observe in order to learn
mmmwachlm anzee reacts to the single situarion
of “a tanana out of reach and 2 stick near-by™ does not
cxist, [t would hawt to be an animal that had been
breught up from birth alone and without food in an
empty grey room.  The chimpanzess onc can observe
¥ kzow how to solve the problem.

Russell hes anggested that

*ult animals that bhare been cusfully oheerved have behaved s
#5 to confirm the philophy in which the observer beliered
before he olwcrations began.  Nuy, more, they bave all dis-
played the natonal cheracterration of the observer,  Animaiy
mdiedul?r A rat xbeur frantically, with an incredibd
display of hustle and pep, and at lust achices: the deared result by
chance  Animaly oheervad by Germang e wll and think, and
&t bt cvolve the solution out of their inner comsaosnos.” 4
To-duy this remark perhaps loses some force, since meny
Amcrican p ists pow join with Kehler in
eir interpretations of mnimal behavi

in terms of Guarelr. It is perhaps mote Yikcly that the
t situgtion of doubt =nd conflict arises from the

that the probl of apimal behavi which
rhologits are ing to solve a1t too complicated
for our present methods of

bebavicur can provide any statistical measure of the
comparstive learning capacities of als, Indeed
it is 2 moot point whether their conclusions grealy
amplify a voperficial impreasion of the gap separating
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the behaviour of the ape and mankey from that of the
lower mammal, Disregarding the manner of his state-
ment, Theomndike's conclusions about the complex
behaviour of sub-human primates are well sy e
by the results that most investigators have obmined
in their tescarches inio these problems.  “Delayed-
reaction”™ experiments have shown that memory, how-
evet it {} be determined physiologically, i far
better developed in the pomatr than in the lower
mammsal,* ond other experiments have also clearly
indicated that motkeys and apes are guperior 1o other
anumls in ther adapave behaviour.  All this may be

simply due te the primate’s possession of hands that are
facile in movement, of cyes that can see the details of
things, and of 2 brain that is complex in its structure.
Endowed in this manner its nlﬁmemc of the external
world |s :.mI:"n:J:::ciy grener that of the lower

“erhat dotinguisho ﬂ\e |d=n of mankeys from thoe of ather
anmals i se fir an experments lice mine can mesure them,
13 mn increise 1n slaborasion amd armculbatences. By incresed
elsboration, I mean that in expenments of this the man-
key i Jew the slave of the percaptual arder,  There is more
work of the Tund 1n the plans whikh he lys on the baie of his
expenence. Amd thiz 19 poncpally shown in the increased
articularanass of rhephnnurll’ ‘The monkey can apply ane
objext to anothers that i why he can wic o suck, 8 sool, &
poker. Itmlyb:uld,m th:dcg,)fhahadllund. I
am not pregeres to den: ypothetscal statceent, but I
wuldre)umthltlfﬂ:m{’aglud:lﬂnd,hklmﬂhwwuld
e developed 1n a drferent way.” 17
Onpe might cxtend this speculation. I a alo
hndamclﬁzyszyeamdamnkq’shnm iogvould
be # monkey and would behave like onc.
‘The layman believes that monkeys and apes are very
imitaters by which he usually means that they
reflect the actions of individuals they may observe.
In sctual fact it 15 uncertain whether they de imitate in
* Tinklepaugh, ™ ; Yerbos and Yerkes, %5 Kabler, 47,
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thin manner, or indeed whether are better mirues
than dogs. Thorndike *# found monkeys never
larned to de things either by imitating him, by imitating
otbumkcyn,wbybnng utthrnﬁhahub Wat-
00" elpmm:e was  similar, 1 le Kohts, who
mvuu ted 2 monkey's ability ko work locks and bolts,

"the widaly spread opinicn respecung the greatly developed
imitative of monkeyn secms ity craggerated.
Demenytrative unbocking of the deice by the sxpenmenier
dua nnt reach the monkey amything, bt nnly stimulatey hin

of ho mkmduhmhlmlde.ﬁmhw
wllen some kind of work i tw be fulflled" 1

Shefounddntlhemcnkgyuponwﬂuchsh:m
Ll

i never

)
“exast don of wpeci h Ii powen
dommtot‘nememnwlmﬁtquwummhau
the best chance o be exermeed, namely when achars which
under the circumstances are by all mexns worth daplicubon,
inginterly arise before b eyen.”

However, some workers hold an oppesite view. Hob-
housc, for cample, maintains that not only monkeys
and apes, but even dogs exhihit mimetic responses,
while Terkes and Yerkes are equuliy insistent that sub-
human primatcs are exceptionally well-gified in their
irmitative o J i ceplan

Such di inign  deman ution,
‘There must be g::{:d. mop if certain authorities abandon
4 belief in the existence of 2 type of behaviour that has
given risp to mmddympludammawag. The
pmlbll:ty that mi

pm:nry unporu.nce in !he conaldemnm urfthe social

of , since they are so well
mdowed with r.he mn—mwr eqmpment necessary
for f of 1 Living s thcy
do in permaznent social rel b EF are p
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It is difficult to provide an sdequate explanation of
whatisumn]]fmzmthynm:mm:‘,pmu. As
Adams har written, “imitation is 2 alippery category
with which to deal.” The layman belicves that one
animal simply copics the actions of either s fallow or a
humln 'bemg, or behavu as if it were doing so.  Itis
ing mere closely the nature
of auch utlvmu as wuukl be superficially tamed

“imitative®,

Ifammlmylmtheup ity he will examing
one’s clathes, put hiv hands in the etg, ]lltshoe-
laces. Throw a menkey a parsselor a and he

will play with thesc objects s if he were imitating the
actions of human beiny Acwaally it would be sor-
priming if the animal d ot pull on the stocking o
open the parasol, since these are objects made to be
manipulated by hands—and monkeys have hands and,
what the banded prosimie lack, mawlar vision to guide
their Many activi-
tiea of sub-human prmstes are thus mantfcytations of
their investigatory activities, and do not necessarily
involve any inent of imitatinn.

Some other forms of social behaviour are often
termed mimetic, although thep too may mot imply
w:vc; |m‘ljlnh;n;l’ ofTheae activities are. mainly mm
which individu a res| sizil ]
same stimulus—for eumg:;re? thepgnlght nfl:ﬂ’mp of
baboona #e 2 result of » warning bark EIW by ane of its
members. Another possible example of this kind of
behavigur wan gi udmbepnmngnnhu:}npmr

It was :bﬂmmmlsmunllmnmm.\ght
be inhibi ita perception of 2 mare domi
ki inj another ber of the hzrdtn

whid:ilHonge& Wataon states that social res

of thin kind art congenital and that they
involve the pmwaof%wnmg, the examples he utes
Imng d.ﬂnk.lng. cracks holes, and
warning cries. pm.nuamthut"mreismtnlmya
fken in thess illustrations to entuze aguinet the powsi-



£

(her 9 39D AL MITI wE JOLIYING PALIMIE OE GILL
Mo 0 WIvd ¥

T






THE INDIVIDUAL WITHIN THE GROUP 167
bility of ma imnulas, i.e., the stimul
which may have set off the respanse in the fisat animal
may alsa have aeted upon the other members of the
group.”  However, he adds “there seem to be genuine
cases, though, where the stimuhuy acts upon one animal,

g mede of beb which in
lcm:lty"‘“ camsing group
Wl:m ! ly defines as a

el oy 1y of old .ﬁa&m. Tt is

poscd that all el (u.mt habits) are present

and that the stimulus (patteen, sct to he imitated or

copied) leads o a cesponsc whu:h., frwrl the ohservar's

standpoint, is like the pattern” This definition

clearly applics to thoge sactal responses of children in

which one—usuzlly puﬁwmg his act with the remark,

"I can do that t!xa—*?opuu some mnususl stance

h t iz ta

whethesr 1t alss applies to such seem]’Lg]y imitative

fesponses of monkeya nnd apcs as atc not included in

the types of reacti n the preceding two

phs, and whether thcte i any real justie

tion for the statement made by Ycrb:s s.nd

Yerkes that the chi |

umitative rcspenscs”. ! Theae authars write that the
imitatica of the chimpanzee ranges

eregE
chimpunzoe, vellpene forms of imutarive behavior.  Imire.
nm.uwuhnpew:hmmndeabundmdydm,umnﬁlm
of b but inetead & condition of responee.”

In 2 neofthurhop:numl‘ﬂ:uhto e~
cisely gm suthors mesn in this cr:nﬂmypth:
phrases “a form of behaviaral adaptation”, and " con-
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dition of respons=”. It is imp to know whetd
ar not the so-called imitative behaviour abeut which
they write i the same phenomenon defined by Watsan.
It wouid alsa be of interest to know whether it is ever
passible to establish that anc animz] repeats, in order to
chtain some desired olbfective, “'the ‘essential aspects
and relations” of behaviour which it may have observed.
In other words, it 15 necomary to decide from the point
of view of “economy of hypothesia™ whether the avsil-
able facty about so-called imitative behmnn: of spu
and monkeys cannot be d, without

whimetic mpomm, by oﬁmr and better eambluhed
theeries of animal learning. The deﬂ:ﬂpnms glwn

.x“m e the comdernion o iy Quekions

dd'lnm four levels of imitstive behaviour,

Anheuwutienla 's attention is arrested by
moving ohiccts, It the of its
fellows. At the nm]ml the monkey responds to the
actions of a fellow by moving after it. To neither of

these types of response does Haggerty apply the term
imstation,  The lowest lovel of somal response to which
he does apply the term he exemplifies 28 follows:

"one wnimal performs ka act, pets Food 1n 3 piven locality and
geosaway.  Ancther ammal which obeerves iis behavior goe
immeduately after b thar localitp ot if to ger food.  What the
second animal dos 11 chat [ocaliy seomy me thii lere! of be-
‘bawior to have no relabon to the behavior of the firot ammal”™
.+ “More cearly entitled e be called imurstion i thar be-
hwvior n which 'Le annrn] retpondd to G imities, not only
gomE to a define locality, but by attacking a partienlar
obpett. . . The most perfest hype of imraton B cxmet e
petiien it detml of the act of the imittee

's own interpretations are implied in the

cripbany that be gives. Like Yerkes and Terkes

ieves that true imitation, as defined by Watson,

::‘dup]ayedmrhemuesnfmunkqu lewels
i

may ba

conmidered in turn,
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The intereat shown by monkeys in the mwovementy
of their fellows is an cbvious outcame of their social
lives. S far an the individual animal is concerned the
exhibitioh of such Intcredt 1 easential in p life,
sincs he enjoys only such sorial aad material advant-
ages a8 he 1 able to withhold fram his fellavws. Fm'
ﬂuarﬂannamm:?umnllytummanmcde

movement of neighbouting animals,  Like gl]

I.mmlls monkeys are more readuly stimulated by moning
than b_y stationary objects, Certain anatomical mn-
siderations fead one to sugpest 4 possible mcg}:l
basis for this type of response. Ell ith I:nn
advanced the view that in the primate, investgal
reflexes are mainly built up of Imked eye and ban
mov:mcnts. He has mpgamzad the importance of
proj ive impulses from the eye muscles to the
braz, which establish connections with other neuro-
muscular mechanisms, It in thus cemceivable that an
animal's body reacts quite mechanically in response to
maovements of the eye.  Such responses could net, of
course, be chimed a3 mimehe,

Itis bl whether or nat the third and fourth
types ma]mpnnn:dcﬁncdbyHaggcrtyuc,uhc

d trul;h“ The for his vicw 1

mbigwu activities of 2 monkey a}ulnung
an ohject recently handled by a fellow do not afford the
data for an cbesrver 1o decide whether the animal is
inutating behaviour 1t may have perceived, or whether
it in simply inquisitively investigating an object that
bas boen made a sigeificant element in ity cavironment
by the activities of & fellow animal. Moreover, when a
monkey performe » series of scts in @ mancer that
uccnrately reflects the recently ex]nbamd behaviour of «
fellow anlm:] it is not necessarily wrpng a series of

moverents ﬂm has bean dls‘played £ miy ke nm&)

5 the E

muucllaw:yt.hatt-- ly o
of another monkey.
la erder to demonatrats imitative powers in animals,
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comparative paychologists wmally show sn snimal how
tocr:nl.nact.oralluwaulinedlnlma] to petform
before un natrained fellow. According to Watson, such
rethods ackually only serve (o Iocalize and echance the
intensity of the stimulus, 2 view that is supported by
Wiashburn " and by Kobts, whao statey that the per-
formance of an act in front of 2 menkey only points put
the area in whick it must apply ita activities, Adams
commiders it imy t to that the crhancement ia
o0t in the stimulus, "t in the n[Enism and is properly
regarded prychologieally as amplification of perception,
acorml of meaning or enhancoment of comtert,™!
Wason criticizes the experimental basia from which
Hagperty drew his conclutions. In thess iments
mankeys thet had filed v solve & mochanical problem
sf;m- a wmﬁable number of l:ti'h’ aucceeded
when the act been pexformed before them by o
traiged amimal, Watson points out thar in I!lul’nyng
ahimale 2 hundted chanees of learning by imitation™,
sufficient opportunity i{\rpmvid.ed for the animal to
learn spontancously.  “With an anmal as ogile and as
varied in his i 14 the monkey, it is never possibl
to tell when a burst of activity wall iaxd to the solation
of the problem by the perseverance method.”  He adds
that it ig possiblc to assume that the only effiet of the
act of the “imitatee” is ta set off two ital forma
af res on the part of the imitator.  ““The one was
the following instinct,—it., to go o the place where o
group of monkeys had just been and to pesr into the
same holes that other Mon! had just peersd into,
etc.; and the other the t= ncywnhckmrin.g
chiects first.”  Afire these twn "“Rctors of imitation
have operated, the animal learny of its own accord.m?
These iderations seem to indi that no facts
are available to prove the view, maintained b); Yerkes
and Yerkes, that the chimp il by definitely

out by another animal, for a recognizable and desired
objective. On the other hand, so far as the data allow
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of fization, they indicate that “imitation™ within
a social group of animals consists eummﬂy in the
continuous modification of ont animal’s envitonment by
th:lmvmesuf:h:othm Inthlsway. :m.mmnul
farm of “'behavi The of
ommmheynwd:ﬁuthﬁ:bchamw’ofuuﬂwbym-
m.ndy m;l;duung inte 1ts immediate mﬂmnmml

Its reapanse to these may beld.cnuul with the previous
respanse of annther monkey, since the same kind of
ammﬂmmpundlngwthemslwlﬂm Tmitation,
implying sotial modification of bebaviour, may thus
mean ho more than that the experience of one mon|

key
or ape within a gronp may be shared by all its fellows,




CHAPTER XI
APES AND MONKEYE IN THE WILD:

GENERAL
IN Icfining u thoory of 1 ¥ earlier
in thin book, it was sugpesced thar scu:lnl behaviour

—he interrelation of individuals within a
be theoretically regarded as an end pnx{nct of the
mmnmon af etologwll factors, the mechinisms of
hological varations of indi-
vlaunll au thm poull the development of this
theme has Eecn analytical in pature,  The subjects
dincagscd have becn the physiological and aoclulugl.ml
stpects of ive mec
and socalled mimetic bohaviour. A nsmﬁ:nnt con-
clusion has emerged from these considerations.  Much
less variation octurs in reproductive mechanizms and
in intelligence ameng apss and me: than one
would expect from 2 superficial survey ufetyhic problems.
In ather words, mon and apes show great stmilaricy

in the most imy minants of the overt expros-
sions of aocial hehaviour,  They are alyo infduenced by
the same ical factors, All species ate mainly

ivorous, and, with the cxecption of the baboons,

drills and mendrills, they are forest dwellm's Wlth
80 much io commes it Is therefore not sur
find that the socizl Iife of all sub-human Ofd orld.
primates seems 0 be built upon the seme plan. In
spite of the fact that a gorilla may be filty timea
heavier ﬂtl\::‘l :hamnnhsy—nbcmdﬂfuunoe in weight far
t cnatl.ng an awec new-
baby and an average adult nnn—-—t.ls:ascm ho
sigpificant vatistions in the mors conapicuous mamfcsts-
tinns of their secial lives.
ladeed the social habita of different mookeys 2nd
7



APES AND MONEEYS IN THE WILD 173
:?EI appear o be wo similar, that naturdlistic accounts
their lives in the wild soon acquire o distressing
¥, In paraphrasing these in this
chapter, the claims of accarate description have made
& certain amount of repetition wnsvodable® since it
has becn found necessary to consider each family and
genus in turn.  The social behaviour of wild ba{oum
” idered scparmtely in the following chapter.

The ic gl that has ded the
?’“‘ ever sinee Ty Chailla  cetarned to Euzops in

e middle of the nineteenth century, is probably re-

sible for the fact that thers art symerous sceounts

of the habits of this animal, even though it is in some

ways the rarest and least acersaible of all primates,

Du Chaillu wove a fantasy about an eqormous man-

like monster of the forest, iatmmupﬂeu, bent guns,

stole natrve women, and lived in huts high above the

d. It i8 only within recent years, gwmr, that

irly aceurate records, mote or lews frec from emotional
bizs, have been published.

The gorilla ia found in the forests of the western
parts of Ceatral Afnca (Gaboon and Cameroons), and
in the mountzinous regions around Lake Kivi, north
of Lake Tany ka. It is unknown whether or not
the western form, G. gorilla, interbreeds with the more

ul castern form G. dmvaga.t Both apocica ame
mainly terrestrial, although they are mm'i.nsg entirely
ta the forest zane.

Gonllas are woaally met with in amall bands which

* No attempt o been made o ate «fl the sothanney open whoe
acoodniy my sutemanty are foonded  In warching through the heers-
vore 1 bive tried po fr e o posible b read neipon] detertphony rather
than sccoonts haed upon them, ruch a are found 1n naturd hutery
wimht, ¢ Brehm's ‘Therkbeni™  Lengthy bibhoguphis am b
Tound o the letter books, 1 bapdbooks on the pomatey, wnd io such
wciological werks e Hnfaolts The Mokt ™ Almost ol the wrml-
bl aoformanon -buunheb:hdmuh;-hmﬂybmdﬂ-
cumcd by Yerkes ind Yerkes 1o their book Tie Grrwe Apes M6

T Schwirs M¥ described o newr form of gooille from che Tt forat,
. povvifa rex-gprweesn.
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in tizc from four to about individuals (Bar-
bﬁ%z"duu’ibﬁ“m“ in unziyucp). Adult males
are found wandering alone.  According to Reiche
now,™ the westeen gorilla lives in smaller partics than
does the eastern species.  Small bands are reporved to
include an 2 rule anly ene adult male, but several males
meeRmndinllrg_crtrmps. ‘Thesc herds are said
to be formed by the temporary association of anvaller
family partes, but it s obyiously difficult to decide
how much confidence sheuld be placed in travellers'
interpretationn of the facts. 1t in probably safc to asmme
_thz;i: singlc'a,du}t male wlloé; m;wii;ﬁuwralmﬂ’fuml_ es
in his party, is polygyncus.  On the al it may
be wrong to wssume that a party of sveral adult females
and only two adult males consiste of twe families. It
is ¢ likely that the second mzle has no mating relation-
ship with the females, and thet be is admitted into the
family subject to the assured deminance of the
first, Such a soial group is fairly common among
baboons, whose sccial habits have more closely
observed thzn those of other sub-human primates.
pOIMost obﬁc;vmcrsnst_ac; that tﬁsd 'llaKi;P‘ ﬁe;:lely"

B, aichenow al o0 5 3L

m’::gin that it is menogamons. R:idwnl:: bascs
his apinion mainly upon his observations of the sleap-
ing nests of gorillas, which, with only one i
he found cither singly or in pairs.  Hach nest acoom-
modatss onl nﬁngkuimmeemiHngapni:of
adult nests, he weitea ¢

Land -5 bt i Fa

#ox unite only during the rutting time, buk remain together for
wveral years.  The half grogm animaly continge kpparmily
for 1 Jang tms in the ceopany of their edery, perbape even
untel they fund faumilies of thelr own™ *

* Qoowed Fom the Engiish tramlation in Terkas wad Yerkes ™




APES AND MONKEYS IN THE WILD a7s
Redchenow's exphunation of the ptioral case in
which be found seven nots topether clewrly indieates
his wtrong bias in favour of the view that the gorilla
i MoDogRMOus.

“Of these four belonged m grown and thres to

e o T T

. g t a 1! e
vt e o e improbable.  1¢ melygemy exined swith
the gorills then we would ofieticr find three nesss of grown
arimak in ¢ family group ™

Reicheuow does not artempt to expliin why some
s Babriigess Akeer.® Jooksm Char

5" idges ,% Jenks,be ey,
Dyep Sharpess tog;wﬁon only a frw field workeos,
disagree with Reichenow's opinion that the gorilla s
on and hold that it iz polpgynous. In
Umﬂey recently observed a family of moun-
tain godillas consisting of an adult male, four adult
ferneles and two young oncs. " The old
male seemed to have a surly temper, for sometimes
he would prab one of hus wives by the head and succeed
in throwng her ten yards away. Nevertheless, hs
wives appeared to regand him with real affection, and
drove away two males that came oo near.”

There i no logical reson for assuming, a8 some
naturalivte appear to do, that reperts of the polygyny
of some gorillas conflict with accaunty of the monegamy
S st . rapor e 5. prepomiance of

b almoat it a ce
females in hﬂnds,m fact that theplt)eoilo:u of garitlas
that are obtained by hunters oftzn show clear cndence
of ficree fighting, are consistent with the posibility
thae fﬂ.m:ge pa are formed and maintained by
virtuc of of their male overlords.

Moat observers maintain that gorilla baods scatter
over 3 fairly wide tract of country during the day, to

ble in the evening. ‘Thin i not
* From Yerka and Yerkon
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strictly aceurate, since the krgest party that has been
described wae ¢ncountered at three o'clock in the
afternoent™  In the present state of our
definite conclusions about the banding of gorillay cannot
be drawn. It seems clear that they live in harems,
which may erist separatcly or which may sometimes
_Lorin @ form larger groups. No adequate explanation
as been sugpested for these temporary associabions.
It is posmble that several smaller partics mest in an
area rich in foed, and it ia also concmvable that certain
Emofth:fmutmdsbcmmdidm:fwmt-
uilding than do of Burbridge describes 2 party
that apparently came together o excoute “what seemod
o oSt that each of gorill
in o prevaient belief that grau] as
“owns" a tract of country which it forages 1:l:l'l'_ir in the
moming and late in the day in search of the young
Dver Skurpe. he facily pacty of he oo gocle
ily party o westen a,
usyally consisting of ong adult male, four to uixgoﬂlﬂt
fermales mith young, and p:ﬂ:;yn one ummatare male,
alwrays patrols the mme ares of from penty to forty
square mules.  Yerkes and Terkes "% qum up the ques-
tion of the feeding habits of these snivuls as follows ¢
“"The gonila s prmaniy n groand-feeding hetivors, which

catn enormous quanntics of planty and ther fruim [t &
exxremely carelam and wastefl] of fhodstuffs and tharefore u
compelled to wander over 3 conmdereble arm  Partld w
hernes and oeher fruw which grow oo bushes and mrees, 1t
dnote @ netommry to obtein them.  But certmsly n oo of
the mountun vanetics, and probably also the lowlind forma,
the hulk of the food consists of the terder portions of low-
growing plants."

As cvening 3 ches the gorilk settles down for
the night msi Ifmlds ita nest.gngxcunm obmervation
::r.“;elﬁ?ﬁin hshtu&:wml;a]st do:ﬂl:tm}r.hgwhdlm of

story that male gorillas slesp at
‘of 2 tree to ltlmirmh'nlndyt:enpgwhohlvt
nested in itz branches. These obsarvations, hewever,
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have shown that great variations occor in methodn of

Test which, accaniing to Yerkes and Yerkes,
can pwubly’ oonnhced _with specific zoological
with and

w(ththeselmns Gmundnemmmmmowtmdu
Cameroons and the Xiva, but in the Gaboon a large
nomber of nsty are also found in the trees,  The neats,
which #re very crudely formed byasu]ling branches

and twigs together, sre not occupied for more than
one night.

‘Fhe chiny mmfwndﬂmghuuttheﬁmm
of Central Africa, and, Lke the ta, is manly
frugivorous, living upon and  fruits.
Reports about its social are very conficting. It

is waid to live either in single famlly pa or in banda
lll:gﬂthanﬂlmnfthcu‘gm or 1 nhgsrved
chimpanzees in parties leven, five, thres, and two,
and almest sll observers have repomd meeting with
solitary males.  Yerkes and Yerkes, ™ afier considers-
tion of the Ltcrature of the subject, contlude that
Garner wa# correct in Bis aswemption that the chim-
panzee is pelygyaons.  Buck * gives a good description
of a ¥ group conisting of an adult male, twe
mature females, one of whom was nursing, and about
t immature animals, that had arrived at s camping-
ace for the pight. e describes their behaviour
whgn foraging, relating bow the adults cuffed the too
rnnngmmala When they climbed into a
tree to slecp, the averlotd accompanied the frmale who
wan not nursing, and the mother ape disappearcd “inte
mﬁmg Christy,# the chim; brailds
ing to = the penzee builds a
new aleeping nest high in the trees every night.  Asche-
meier ¥ came scross thres chimpanzees preparing 2
bed in the trees, and obtainzd the impression that onz
of them, o male whom he later shot, mmtdnmgnﬁ{
of the watk, tut that it wan "boaamg the: jobn™
docs not record the sexes af the other two,
* (uctad from Yarkes and Yerkes, ™



178 APES AND MONWKEYS IN THE WILD

Little is known abeut the constitution or about the
mevements of the lrge troops thet are sometimes
enctuntered,  Garner 0 hon lively accounts of
“carnivals” held by bends of chimpanzees. A drum
iy built of clay, superimposed upan

“'a kind ol peat bed, which, being wory porout, ACH #5 & resonance:

orvity, and intergifics the sound, . .. After the drma b quiee

o7y, the chimpimzess maemble by mght in grest numbers, and

the carnival Beggre.  One or two wall bewt viclently ot thie

dry chay, whil= others jump up and dowa mlwlldindgmenue

mnn:l: .+ . the fotmties contimue in this Swhion for
s,

Although this account obiins a certain amount of
from the of other travellers, it certainly
b scientific rmatien before it is accepred.
Sckolowaky's st aceount of senual life i o chime
panzée harem is by far the best that hes hitherto
appeared. The bharem be observed was a captive
troap consisting of a few young females and a young
male, who were dominsted by an old male. The
dominant animal
“lpt hirself aloof up at the top of the cge, soated on 5 board,
obeerving snd controllng the deings of the othem. If &
quarre] aroee be sprang down from hae seat, wnd made anend o
it by blows wnd bitn. He nzver indulged in games or sports,
but praserved he austerity which wan respecied iy the athers,
mmdlpmmd}humdewvwimuugwm

dowen, and wizsd one of the females who eyen if she
I:glednﬁmhdmpdd Erally @ his guperioe strength,
and submt to copulbon, When he e the young make
inperoouirye with the females, he sprang on the couple,
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The orang utan, which lives almost entircly in the
trees, ix wsually found in the swampy forests near the
eoast and along the rivers of Boroco and Sumatra.
¥ Etﬂnhhmofthchlbiuofthaﬁldmng.
Sh 2 who madec a special effort to discover if
it was polygynous, decided that the task was impessible
“unleis men can scquire arboreal habits”.
The orang sppears to be the lest socable of the
apes, as it ap Iy never BTeE in
fr:er than = family perty. De Crespigny ™ Cd
ooingn living in partiea containing onc adult male, one
adult female and young, but notes that the male doce
not ccoypy the same trec a9 the rest of his fmily.
1£ the latter observation is true, it is probakly respanaible
for the view, stated by Schl and Muller,* that the
male lives apart from the femsles except during a
rutting scason.  For ressons given in an carlier chapter,
it seems very unhkely that the orang ham 2 rufti
amson, and Schi and Miiller’s interpretation h&
the animal's socal habits, sven though supperted by
that of Wallace™ cannot be consif:red conclusive.
Deschamps 1 ts that the orang lives in small
scattered groups because of the scarcity of food. It
is well koown that the animal n;?ranu for semc
monthy of the yer mto th:ndtpths the forest when
1. h d o Hi 4. lll.

fruit ie scarce g ¥
the males fight fereely, Ewidence of severe bodi
mutilation s stmng]g that the social life of the
orang haw its busis in the harsm, which is maintained
by the dormnance of s overlord.

Gibbons live in the Malay Paninsula, Southern China
and in the Malay Archipelago. At least four species
arc recopnized.  Some autbnrihnu;rlu ify the siaroang
ina ug itgelf, scpambing it from ug that
im:}ugzall m other gibbona, 8 All are m-ictl%?rborcal,
living in forests {well above se

Exeept for the heolock and siamang, which live in
large troope, gibbonn are found wsually in amall furly

" Queted fram Yerkos and Yerkea 1 dbod
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partics. Sometimes old males are discovered living
Mumﬂmmn’;‘hehrgfiz'?nm
Pﬂl'hﬂ t to twenty individuals &

“It is marc™, he :'rshw:s. "o sc:ya solitary oac; ooca:ls;‘—
ally, however, an pld mlewdlmyapanﬁomth:
Bock,™  Terkes and Terkes ™ quotc  extcnaively
from the posthumous nates of Spaeth, who had devoted
‘wme mmthl tn an ml.ensl\m study of the problems

n the gibt of Siam.” Spacth

Eonndrthn bbm]lvefortbemptnm gmlly
groups, but one morning he met with a band of
males alone in 2 tree, concludin ng ““that 1t was some sort
of bacheiors’ cub gathering”, Yerkes and Yerkes
also record sema interesting ‘Observations made by
Ogilvie on the social behaviour of gibbens. One of
four adult gf-‘x:buns which this obser\rur had kept 1o his
compound bred, and *'a Mack gibken who
was obviously the fath:r attached himself to her, and
the other two were chased from their sccustnmd
trees and never allowed in the compound.'

"There is no definite evidente about the mating habits
ofgibbms, and steternents that have bean made on this
subjectarc specutative,  For cxample, Klows reports that
ke did not meet Malayan gzbbons In independent parties
containing move than five individuale. 20 He adds:

*The starement that pbbong are monogamous i one that 1
nbomnghl_r agrec with: whedw bowever they diverce esch

wither and taike new parten from ome to dme we heve yot 1
Jewrn,  “The poant i interesting, since such an able reasoner s
Wentrrmrck han come to the conclasion that the marrisge of
mankind are an inhentence from some ape-like progemtnr.”

The evidence for this statement does net appear to
be embodicd in the observations which Kloss rovards,

ﬁ'nmlunﬁseﬁllﬁbmtningo’dock,mdthgn
towards cvening.  Dud the dey mmmlmll
work & particular area nf f:"iaod There i{
ro évidence that they build neats at night as do the
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i . According to Candler'? o young hoo-
l::c“i,uf.r it and ml:gmd ot restraized in any way,
will settle t a solitiry life ia the compouad
in which it has been placed. The calls of the wild
hoolocks “da not tempt h.lm o revert tg im natural
life as l ber of a Other
that if the wild El'hbom gut “hold of the
ive ammal they wonld tear'it to
h:.:[zFur mankeys of the genus muamam—
throughout India, Ceylon, 'I'ibet and the
wunmunnt.h:nnoftheB‘ry Bengal, as well as
thrqughaul the Malay Peninsula, Cochin China and
Siam, nad in many of the islands of the Eastern Archi-
p:lagu, including Borneo, Sumatra and Jow, The
greater number of thest sporien live in smsll parties
of hot more than udu:]’s, but some, like the
entellus, live in large
Flower 120 reporty that t]u dusky langur (P. abssiri)
tives in Kedah, wamlly in parties of from one to six;
thehl he ever saw contrined from ten to twenty
Thf. white langur (P. sewex) of fon
to Kelaart,"™ in paries of from
to Eour CclEn provides a good description of
Thomas's langur (P. dismas) that lives in North-
East Sumatra. It is strictly arboreal, newer descend-
ing to the gro und.,mdhmmmopawh:ch peartn
i.-li:s:.st chlcﬂy of fullgrovn animals of
onek W a party foraging in carmpany with siam;
Ridley ™ writes that the banded langar (2. fo m':f’
lives ‘s wtrictly arhoresl life in Temasserim in
Hocks of from mxtn seven, though it may aleo be
seen singly or in pairs,  According to Hose st the
anqhmmdulowmunu-yufBomm,oﬁm
nﬂr:h:lwbmrd,lnparmsofﬁcmmmthqu
indtviduals, Hornadsy " stares that the blw:kl
(P. johai) is found in Induuluallym
to ten members, % Imu in
Tenasserim in wmn'hn ]nrgm"i:ma af from thirey to
fifty members. Banka ' writes that the species P. ek
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cewds, P. eruciger, and P. chrysomedar live in Boenzo
wnlly in “troops of air to ten individuals, wliur(
red or black anesit in true being very occasionally seen."

The Entellua langar (P. Mwm thriving under the
protzction it roocivea aa one of the sacred animals of
the Hindus—it is onc of the monkeyn of the famous
L temples—ia found in and un-
countable hordes in many parts of India. Blanford w
writes that thepe monkeys are

e foad o the g ey hogey e e e

Lol wi

they wflic on pardens and felds rendens then so great

nuisance that the inbabiant of the coantry, slthough they will

rot an a rule kifl the monkeys themeselves, sometimen beg the

Europeans b shoot the sntruders *

Away from villages, the Entellus lives cuther in the high
trees of the forest or sometimes in rocky hilly, Ir
mederutely large troaps campossd of males and females
of all and in zngle family parties, Ocoagionally
old males are found wandering im;e Machaster 1s
kas Jeft a record of & small colony of Entellus monkeys
“under the command, very strictly enforced, of a very
fine male®, which, judging from Maclvlaster's descrip-
tion, was the only adult male of the group.

In spite of excellent epportunitres for observation
of this ies in temples and villages, very litde is
knowa :E its social habits. On the authority of mn
article appearing in a  Ben, spocting  magazine,
Jerdon ™ relatcs that the :] "II:: apart from the
fomales, who have only ane or two old males with each
colomy ', At certain seasons the adult males fight, and
th:m!:i&hﬁj‘uinwiﬂlbmdsofyou;gumm:hcd
malcs, +* reported that in one locality he found
troops of males of all ages, and in another partics con-
risting chiefly of fomales.  ‘Thin observation it qualified
by Hutton,® who states that

“cha malen ancl fesmalea are promiscugusly intermized; and al-

dsoqhmmek*mm:imumr,ygulymﬂrﬂeﬁw
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whele community lives together in peacefulien. With the
Himahyun wedick the cuttors s the mme, the mala and
females remaining together ot ol seasoms, even when the
ﬁnﬂuhmmum\h:hmurmﬂhwedby
yrearlings. y:?lud\mammdonnmrm
comiss in the ool i the
femstec doing the same if thers ara vary young ones among
thon; bt the tve dividons ﬁ:rmbulmlr’r:mmdhmm
mmwhemwﬂm’udlltriﬂhgditkimmuyuhs
place.

Another observer W records an interesting accunt of
langurs fighting for females. He e that he saw
a group o% ¢s attacking a party of fomales that was
in the pessession of a tingle everlord. Some of the
sttackers wore running along the ground, and others
were making their way t the hranches. While
the three leading muales of the tter WerE pursaing
the cverlord, other males rushed into the herd of
fertales and made off with them in gmall partics inte
the neighbouring tress.  The recorder of this observa-
tion su&gcstn thit when the three lading males dis-
m the overlord, they would have returned to the

y and having forcibly cwneted the males who had
seduced the females, fought amongst themselves until
in the end one big male was in charpe of the entire
female herd.

Al h these obeervations clearly do nat allow of
any defimits ralrzation about the social relationships
of langurs, that the ammal has a strong
tendency towards polygmy. This infercace is further
supparted, indi:ectly,gg the numercus statements
about the otoytrence of lone males. It would appear
that some langurs hve in small parties conssting
of 4 single harcm, and that others, Tike the Enteilus,
band together to farm large bardes conwisting of gum-
erous family partien, The internal wtxbility of such
arganizations will, of course, depend u the intzr-
action of the domirant chavacteristics of the reapectve
ovetlonds.



tB4 APEE AND MONEEYS IN THE WILD

The lan ble the proboaci keys® of
Barneo and the guerezas ¢ of truplcu] Africa in many
three types were
dum.ﬁedmgethermlmbfmulyuftbﬂrm Tise
proboscis monkey is wfien found in company with the
crested Jangur in forests near watee. It ia usoally seen
mmn]]pameu,hmhothlmz‘"andﬂumlda m
deseribe groups containing g many us thirty to
animaly, One small tmop of thitteen checrved by
Hormaday mmed.ﬂm mnlr;‘ he does not state
whether were g
of pmhofu?mnkeys roam_guiet] ng grm:ga
lexves which form their main aw.mmmg these
civers across which they cannot swing. The guerczas
live in parties of about the same size. npecies
fecd mainly on lichen, but Morly, whoe wrotc =
report on the extermination of species of Colobun
monkeys by fur tradems, states that they alss consume
large numbers of ?sﬁz Corcenieh e

man, o us Cercopichecss ure wi
dispersed ml:y’ﬂw wholETfAﬁ'icz, and are :liasi.ﬁez
into & Yarger number of species than are the members
of any other primate genus, Mot apacies have beauti-
full coats, for which th cxiensively
bunted. ‘They feed chiefly u; lcéu.\l‘a and leaves,
often rarding plantations, and live in the trees, sither
in amall partics or in large troops. Ccrasionally old
both family pastios and inger Soops b ‘“f.f:'d‘:”“‘“‘

an ve .

Blanford 4 Grives men)
nmmﬂocksufﬁumtwmtytnthlrty Flmur“'
mw them in icg of five or six individusls. The
precn monkey § of Wese Africa is found either alone or
in small troeps, whils Bucnett’s monkey | i reported to
Iau!.nd;h':‘o mcfabout fifty individuals. ~ Wroughten »1
notes Imapn'y monkey (C. fexvamepyn stadimoni
i ncar the R ('_, where the forest nng
* Nacaflt farows). G Caindes, Crcopitheen: artbiop.
} €. radwus. ! ne h"-u o
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bamboo zones meet. When foraging in aowrh of
young shoots, it does not stzay far from the edge of
the forest—aor it would be killed by lecpards.

ridge Md&mmmmﬂcnﬁfnly

male of thiy species, feeding in & satrve’s maize plot.
Other menkeys belonging tn sub-species of the specica
Abogniariz are sxid to live zither in verp large troops
or it spnall family jen.  ‘Thun the Mozambique
is found either in large troops, which pillage

i ler parties.

The 5 go monkey * is din the forests
of ewstern Somth Africs. In May, 1930, I collected
beieg. nesty sty I ehe e o sear Xing

ing near t, in iie Farest near
WM One of the older animals wes foun
ulons, the other two belonged to of tweaty-five
individuals whose sexes I was unable o distinguish on
arrount of the thickness of the foliage, T frequently
heard chattering in the trees, and in one
place very near where the Samangos were seen, I came
acroes a pasty of seven Vervet monkeyst  Onc of those
wras crying a8 a does when it pubmits to punish-
mu;‘;:rh:zm: otlwrof - gn of domination. s widel

itat e Vervet monkey extends wi
from Eutﬁ&iuwthemﬂlmemenﬁtycfmuz
Africs.  Laveridge 1% i “large companicn”
niar Morogoro in East Africa, and states that “parties
of them would descend on the cultivated plots in the
early moming, placing onc of their numbet in 3 trec
10 uct as scout and warn them of the approach of any
potential emnep.” S ormilinr 000 dack
that thin monkey is found in the dry low country of
Esstern Transvaal in amall family parties, in pairs, or
ningly, but that farther south it lives in troops of at
least . Grant also states that he his eccasionlly

*C samangy 1 C. paperpedrws. 3 Quoted from Ellot #
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cbeerved & pair with their young. Sclater '8 notes
that solitiry males are often found. Fitzalmons' t*
lmnnntuf:beh&ofr.hllmnkqls far the most
lengthy that han yet been hed. He writes that
‘Vervets morociate in troops of boutadwmmlhund'.red
individuals of both sexes and all ages, in the forest
belts of the enstern wide of South Africa, along the
wonded banks of the 1 ﬁmmdiuﬁt:hunf
densc bush in various in districts, ult males
Flzgur.nﬂy :ghr, the moat dominant one assuming the
the troop, whils the vanquished become
:halohla males that arc often encountered.  Although
y subsist on the fruit of the forest, these
monluzu oﬁm leave ther s.r'bw:al homes t;dplhﬁ
1 being posted whi
the md in in progress.  The farmer suffors greatly
from the redations of these animals, since they
more than they can eat, but he also
gains [rom their activities since dﬁ help to keep down
a varicty of insect pests, intluding locusts.  Fite-
simony records that he saw Vervet monkeys drop
?“arwn&omthcue::lonmrhebnck!_[;fm wg
th rocecded 1o groom, c mon
o bget in the of trees, and some-
tunﬂ! in lﬁ’elbcr:d Hituationy oo rocky Iedgc! On
d a soore or more
gerr.hedondlemafofﬂmhugeneslofahnmmﬁkop
He also wtatcs that he has never yet “met two
large treopa of monkeys in the same locality. They
geotn to have their districts an carefully marked out as

in the case with us."” of Eastst 4w A
n an eatern Africa
fmnalmﬁmmthltmlnwmdm
poererful then the Cercopitheques.  Liceie is known of
ﬂmrmnncrorl’h&bcyun the fart that they are
mlm]y lrborel] and frugvorcus, and live . troops in
the forgats. l::ﬁ1 beyuﬁmmdmzrﬂm
Mmpamufﬁmnﬁwwsm Pechuel-Locsche ®
# Duoied from Beelun i
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declures that the grey-cheeked bey is found either
mpﬂnmmpumuafd:ree,md"rhatold males may
live alome.

‘The macaques, 2 group of arboreal and terrestrial
monkeys, are found throughout India, whence they
extend into Tibet, Northern China, and the Balay
Peninsula. They are alse found in Sumatrz, Java znd
Boraeo, and th: n:lﬂ:mnng islands, a8 well an in
Northern lives the solitary Afncan
macque, the Burbury 'Cape.

According to Jerdon,™ the lion-tailed maﬁ:c
(AL silewus) mhnbuu the dense forest near the Malabar
coast of India, lmnE in herds of from twelve to mote
than twenty. ottnosan, at reund-faced macague
M. gﬂepu), inhabits the rocks and clifs near the
const of the Inland of Formosa. It takes to the forest
only when food is searte on the grassy hills by the
sea. Swinhoc '™ records that it assembles in partice
toworards the evening, and that it fecds an berries, grass
hoppers, crustaces, and teader shoots—sometimes raid-
ing the fields of & £,  The same author writes
that the fomalcs 5 this speaes may frequently be
seen in lms in th: kalls, wltﬁyﬂung ones at the breast

The ur, 1# found throughour
Northern Ind.la and £y flr sou as Bombay, living in
bordes in the jungle, low forest, and rocky hills, and
foeding mainly on fruits, leaves and nsects.  Mudr 1@
once a terrestrigl party of Rhesus monkeys
swimming to take to the trees,  The Rhesus is one of
the sacred smimals of the Hindus, and numerous
acoounts bave been given of the troops that are kept
In a 5]: of Hanuman, the monkey god of

cording to Ellict,® "their numbers in-
cruuedaagmdy at one hime in this temple that the
s:vsrrunm was obliged to interfore, and an their
struction would have besn resented by the natives,
mise wax effected, and all but about zoo were
Jﬁmm fungle and mﬂfor:’ Ina_puwofmﬂgg
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monkey in a wild state, peactically nothing it known
of l;‘ymgl behaviour, Sterndale 1 rell%u that he
once tried to get 2 baby Rbesus from a herd eontaining
many nursing animals, and that he was turnzd on by
the vld males of the troop.  The Rhesus bay often been
kept in i numbers in the London Zoological
Gardens. ¥ ows observations, which are recorded
it a later chapter, indicate that its social lifc iy based
upon the princple of dominance.*

The Hsinun macaque is considesed by some authori-
ties to be & Rhesus monkcy that has besn introdoced
into the Istand of Hainan; on the other hand, Ellint®
eonsiders it to be a distinct spocics.  Swinhoc ™
rehaesthatiliswgcommmi.nthejnngluinrhe
south of the laland. On landing from o ship he
encountered on the besch @ large party, which at once

The pig-tailed ue lives 1 1 compames in
the Jungpg of them;{cmy Pentnsula, uﬂlmpal:l‘urma,
Banks, Sumatrs, Java and Borneo, fosding principally
upon fruits and seeds. Sheliord '* encountered this
monkey in Borneo i draves led by a big male, and
sometimes be found males living alone, mnnk:{
is used by the Malays and Ba aof Sumatra to pi
toco-nuts, the pricc of a tmined animal being wery
:?h. ‘The pig-tailed monkeys that live on :'hgslsllml

Singapare are believed to be escaped captives.

The ar crab-eating que (M. i)
has much the aamne distribution as the pig-tailed monkey,
and lives in ttoops that may contein an many s twenty
individuals of both sexzs and all ages. At high tides
thep remain in the branches of the tresa, “'but at low-
vwater they take to the mud and hunt about for food,
pres) for crabs.”"* Shelford* whe supports
the htrer pbservation, states that their chief eqemy is

* San Chapter X¥.
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the crocodile.  Ridley * maintaing that this monkey
“wrill not admit atrmglz into the family troop witlwut
a fight.” He descnbes a fight berween a party of
these munkeys and six lungnes for the passession of @
razbutan tree. Chasen ¥ states that the monkey is
now b g scarce in Sing “A large isalated
flock lives in the Bomnic Gardens undre conditions
which are daily becoming mare artificial. Ad.ult males
m’l‘hm be untisually ““mmf in L'hls calany.” e

13 found in v A i,
and m?emdehn]w live in trees or rocks,
focding mainty on fruit and leaves. They are: said to
be numerous in the forests of Barbary nnd to pillage
the cultivated ficlds of the Moors, Both Sclater,2
and an anonymous writer to the a3 have given
an iccount of the Cibraltar a which authontes
believe were introduced from the African coast, In
1880 thers were twenty-five in the troop, which was
ledbya]argc male. Sdammtuld that when the

monkey p d one hundred and thirty,

at the begmnmg of this eentury, it was split up into
several parties, one of which included thirty indmndusls.
These wmaller partics coosisted of “an old patriarch,
arcompanied br scveral fomales and poung onea of
different sizes.” Parties of males were glso encous-
tered. A to “C. H", the anonymous con-
tributer to the Fiskd, the monkey lation of the
Rock was reduced to three in 1863, but fresh imports-
tona were made to keep the numbess vp. Twn oe
three intreduced in 1872 were killed by the older
mhabmmn. In 1875, ﬂmuuop conaisted of Kix matare
“gvura' two males, one of whom

wu r.h: awr“::-:h hen thebm mﬁu died, the

i ven to sguabl
g::l?m 1874 wa?r.hz lﬁdﬁq af hd:;gumpﬁh

Aamthemeufthzian;ur,theaeobmmus
of i definite o allow one
to draw firm conc]unonl, but t‘my clearly suggest that
the societics of these monkeys are based upon the
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harem system—a qystem in which every adalt male
attempts to secure for himself an many feonles 4

ihle—and that sevenal family parties may unite to
inrm

Thc s Cc{:bﬂ “apes”™® are found only in the
island from which they take their hame and in one ar
two of the neighbouring islands, Tive in the trees
of the forest either in pairs or iz small bands of about
eight snimals, which, aconeding to Hlickson,® *in-
variably oomm of & pair of adults and a number of

anea.'

Accavsts of New World primates indicate that their
social systems are similar to those of the Old Warld
?eu and monkeys which have already bren discussed,

that reason—and in spite of the fact that ne data
have been lwulablc for the consideration of their
ductive rtain reports
behavioue in the wild will be brefly referred to th:
remaini; ges of dhis chapter.

The lhgmurmu:t:mlls (gr.nus Aoizd) are sma.ll nocmrnnl
animals that in app lirtle

are atrietly arbomel and fmgmus and are
found in the forcaiz of South Amcrica—"from Nicar-
agua to the Amazon and Eastern Peru”.  According
to Rengger ¥* they uaually live in paire, but Bates
met them in “colonies”.  Allen'? ohserved o family
mnumgafannlcudafmnlcwlﬂ:twoynu;f.

The tits (genus Colicebar) are small and mai
diurnal, arboresl meokeys that live sither in small
bands of about six individuals, in pairs, or alene.  Allen
mmthnthz::lldncmdm:ﬂt pair of Mount Duida
"marmoacts™, that the w8 carrying a 3
ane of the same sex, probably its awn mﬁnt.w;‘iﬁd-
repocts about the sakis (genera Fitheces and Chiregrar),
ﬂl: ukaris g:nnu Cacafac), and the marmoscts and
Family H: fy indicatc that these
munkgy!hv:mplmuufl the same nize as those
the douroursulis and titis. Allen tells of a trecp

* Greepititens.




APES AND MONKEYS IN THE WILD im

of from fiftesn to twenty vakaris which roturned daily
to "[ii‘:c same tree te fee found
mmall squirrel mon nus Sarmir) are foun
in the val 'qof the Amlh:g:,(guiml!y in ]ﬂ?ge TOOPs.
Schomburgh * cbasrved parties of mere than a hyndred
individuals moving on the fringe of the forests. One
of two males belonging to o party of twelve that were
shot by Allen was W“gem young.
}:m’e] mankeys have reported to mingle with
of :apn:.hms, the Ncw World month that acs

are enmnnmmr] either in mnﬂ pama of about twelve
lndlv:dulls, in which females zre smid to outnumber
the males, or in faidy larpe troops, which arc 2aid
kave leaders. Such troeps somenmes pillage cultivated
fields. Solitary males art ala seen, and Allen met
with asingle nursing female Azmmc:fuchin, a species
that is usually found th patrs or 1o arall treops.  Male
eapu:hms, unlike the marmesst and howler monkeys,
de not look after their young.

Capnching have also been scen to mix with epider
monkeys (genus Aok, animals which are wxdeg
distributed 1n the forcate of the northern part of Souf
America,  Bartlew® reports  that the black-faced
spider monkey travels in parties of from thurry to

indrviduals, and Forbes 1% states that the red-
faced spidet monkey lives in troops that ey number
an many a0 one hundred,  Other spraics of this genus,
for example the variegated, Gwﬂr{vy's and the long-
haired apider monkeys, m found usually 1n partiss
of from ninc te twenLF ¥ observers notc that
males tmay be found living n]om, and Schomburgh
states that young can be seen 1n every troop.

The woolly monkeys live mainly in the forcats of
Brazil in purties of a3 many as fourteen, Bartlew
statea that the brawn woolly monksy is seen wsuaily
in pairs, and that scmetimes four (o six paim live =
the same tree. These monkeys sl mungie with

* Duoked from Brehm ™
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other species, and Batza®? writes that they pillage
plantations,

‘The wellknown howler monl mzﬁnm)
of the forests of the northern half of America
are wsually found in amali parties, in which the females
greatly outnumber the males, The Carays howler
was found by Ailen 1* cither in pairs or ia small troops
of from four to seven individuals, znd sccording to
this chserver 2 of red howlers containe only a
single adult mals. scl,* who cncountered hewler
monkeys 1n partics of five to ten, and who provides
evidence that chis monkey breeds at ail times of the
mdeclmsthnﬂcbgmupiumﬁ.nadnolmnﬂ

arca of the forest, He also vuggests that cach

has a leader who controls the acticrs of any other
adult males who may happen to be in the same group.
Brehm quates severa] claborate acoounts af “concacms’
held by bowler monkeys in the forcst, The wigw
fizst sugpgested by Humbeldt that a number of monkeys
partake in these “concerts” was qualified by Wallace,
who maintams that al! the noisc 13 made by a single
fully-grown. male.

* Qromd from Breha AN



CHAPTER XII
BABOONS [N S0UTH AFRICA

F the Rov, W. Bingley  were still alive he would

find many farmiers szomg his opinion that baboony
are "as tall 53 men, have sunken eyes, and are otherwise
extremely disgusting,” for since his time their reputation
13 agents of destruction haa increased conuidersbly.
‘They are weputed to trar uﬁvm the stomachs of young
lamba ta cbiain condled milk, and are condemnad for
the damage that they do to cultivated farm hands. A
series of amazing legends has sprung up shout their
pillaging expeditons. They are said to post sentinels,
and to cnndua: their tida in 4 minnér suggesting pro-
conceived planning of so bigh an order that the fnrmm

counter-attacks have to be very subtly ed. One
alleged method of desling with baboone adm-
tage of 2 belief that they cannot count abave three,

aa follows.  When a troop nfbabmusnlxﬁm

wamhmomhard,fcurmlqg.muchud
them away.  f the four men then leave the arch
baboons will return immedistely. If, however, tm
men leave and tao remain hxddmmthemthc

tin between throe and four, one man remaing
gmthzorchudmd, when the animals
retyrn, proceesis to destroy them.  Many tales like this,
and other reminiscent of those quoted in the
first chapter of this book, are e in Fitzsimons'
work, Nawxral History of South Africgan
Apart from their d:rnd.:uonl there are cther facts
ﬂutmh:babuom.dn and mandrilla in same ways
the most notewarth: ufaub—hmn tes, They
we the largest of monkeys, are even mortc
[FEFN 93 o
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terrestrial than the apes, being found in the forest
zone, and urmlly living in hilly, opsn conntry. ‘They
Blwseemmbeﬂmmwgmgumnfthesub-human
aies.  Forbes 3" statcs that Dr. Slack met the
mlumhlhmnof‘!byummmplofnmmm
thousand individuals. Al koren baboon specien appear
In have the same wuilm Tiving mhordm o in
large
adr;n buboon, the Thoth of the ancient
i founrd in the rocky ravines of the Sudan,
in and Argbis, in partics that may include as
mmyuthmehundred ‘monkeys of all egen.  The old
males are always conspicucus in these troops, and are
reparted to take the lrad when the party is on the move,
Some alsc keep to the rear, and cthers move oo the
outpkirty, Blanford & bas recorded his impression of
these babeons; he writes:
"s troop collecred on & rocky crag present & most singular
appaanance. . . . On vuch soculons every julting rck, every
litcle sone more prominent than the rest, wag occupied by &
much:‘ﬂnhe:d,wt:gmmhmdqmdwmﬁhn
befirting Around, the fomale wers
:;lnlrmlplaglu:hﬁgmohhe yu::s.tl\emller
VIR shout. Owtminn-
ﬂm%”“‘ S vt s a e v

trees in Abyesinia, but farther nouth, near the Kiliman-
jara, it in malfzgmctwithdooewnaﬁm lagtations
mlhe:ﬂ.ie“d foreats, in parties of from to
tweaty in ua]s. lakcaﬂotherbnboom.dw}hma-

w-,ﬁﬁ it is gaid to
wng:mumalw t'hntlwelinSomhem
Abysinis. Both animals m reputed to be very
and to post I when they
plunder Belds, and to roll stanes, Forbes states that it
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is a common habit of Gelada baboons “to roll down
stonea from the rocky cliffs smid which they live, upon
any apﬂrmching animal—the Arabian baboon being an
espotial chiect of theit animosity.” Both specics, too,
like all other taboons, are m™ to have a apecial
series of modolated criea and gronts, “to warn, to
indicate safcty or falac alamm, or to dirct the genenl
movements or conduct of the treop.” From Voo
Hruglin'a * account, it a) that the dusky Gelada
dwells either in tic open plaing or in inaccessible rocky
cliffe, in herds consisting of from twenty to thirty females
and young, lod by four o six old males. On rare
occasions thess parties unite with one ancther.

Yellow baboons live on recky hills and sometimes in
trees, in parties that usually consist of from fourtzen to
twenty individuals of both sexes and of all ages.  Thia
species preys extensively on farms, and has been seen
) in company with bushbuck and wild pigs.
Loveridpe ** tells of 5 yellow baboan that stopped in 13
flight to return and carry away 1 severely wounded
fﬁlﬁuw;cflfﬂma]e that enatched up 2 young baboon
whose mother had been killed; and of & party of
these animaly attacking and kiling 2 native child,
‘Two incidents similar to the last are recorded by
Huctheote. ™

The Chasmn, prrhape the largest of all baboons, is
fonndwerlwidsmpilﬁﬁiumrhofthgl.impopo
River. It kives cither on faces that overlook
ravines and valleys, or in the small outcrops of rock that
are pyet with an the lower hills.  Ita food consists mainly
of roots, the fruits of the prickly pear, the meally cobs
and fryit it plunders from cultivated lands and aisa, it is
belioved, of scorpions and insects, It is a gregatious
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has described one such troop a3 follows: “There were
mathery taking cate of their litte ones; there wrece half-
grown animals, the boye and girls of the company; bue

grown males.” Many observers have ¢ncountzred
wolitary males.

In the early part of 1430, I visited South Afriea to
collect apatnimical material and to male olaervations of
the bebaviour of wild baboons, During my visit I aleo
tried to obtain jnformation about the these
wimali do to firmlands, It pocms that in some
districts their depredations arc le, yet in many

nosupsmhhenmrmemdm.rnwgﬂ For
L& tont « trowgof B sty 0.0 hundp::l
vince, told me that 2 troep of from wxty to one
orchards,

within & hun fect of his housc, are not
frightened my by !houtm snd often enter his fields
cven when la Eont. Although they de-
STOY & FTnk :.mnlunt of produce, this farmer has

never taken more serious steps agmumet the mnimals
than to attempt t0 poiton them with apples injected
with strychnine—a measure that hon proved useless.
Flrmgrlmshtcpdlst!mdcdmﬂut most serious
deone by baboons is the destruction of “jackal-

proc fenr.mg while 1 forester infoomed me L the
ﬁm of i They :J id
growing tips of young trees. wre also wi
mspmdtbepncﬂypearhulh,bymngthg
seeds in their droppings.  In the 1935, 1526 and
1927, o bounty was offered for the scalps and taily of
hahoons in almost all pants of the country. In some
districts this jcc had been going on for & much
longw;ﬂﬁummynmthom d sewnrds

in
mmun,mdinmoﬂlmll;:noldemngmnmber
They are atill to be found on the outskirta of Cape
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Town, which has now betn settled by Eurcpeans for
same three hundred years. br
Ihﬁeﬁtmhlwanubwmbunngunﬂiapmb:hml
in exe
anitmals.  Theoretically, three factors are conducive o
the increase of the baboon population ufSouthAfm
The first is that in most places farmers are not bund:
the animsly extensively; the second, that their s
enemics, such a2 the lcopurd and other carmivorous
mamenals, have been almost completely exterminated in
the farming districts of the conntry; and the third, that
every now field that is plinted becomes a potential
ground for them. In spite of thess favour-
able creumetances there is no cvidence to show that
they are For ple, a
bﬂboonpn:kwhmh‘fobmedtwmemmymﬂmed
wbethssunamonbnﬁamamna,mspuwuf:hg
fact that ne more than about six of its members had been
shot during the interval. Since every adult femsle
baboon i bl to reproduce at lsast once 2 year, and
since man has not cffectively assumed the rdke of s
natural £némy, certnin other factors must operste in
keeping down the bers of bak it i peesibl
that onc of these factory is fuminc,  When vegriation
and fruit are scarce, their ravages become even more
impudent thun they usually are; it is said that at such
ummqmyw.mdﬂm\mhappmuthe
farmer is !m'furce o iato van:ﬁ:l wctivity.
of drought ate also bad for the buboon. [mpaled on
the fenee marronnding a dam on one of the farma ©visited
mere o sumber of n skulls that had been recovered

drought, The farmer's explanation was that bab
&en:mdmrhthust,hndmedmmdudmm
numben,andmthepremmdoommhwaomhadbwn
pushed in and under by their fellows. Disease
uluall muism downﬂ:snnmbmcfm

or not any
Imng m nnk.lwwn Nooc ?:a
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m::lbomylmuwl edge, and none of twenty-five wild
I obtsined duning my visit showed eny patho-
kogical Jesion. Al however, were iafocted wmh tipe-
worms and round worms, Since none of the abows-
meationed fmbon seems to be important in llmltlng
tha ather
ﬁﬂmmmnuael:me wbeoaughl. Itia pomhlethat
the fertility of baboonn is low—a posaibility that is not
suppartel by cbecrvations that have been
d;‘mrded LI (3 :sm&ﬁ hkely thats ougynd;ﬂl}le num'b:;_
B & view is suppotted by abhaervations
uplzg:nmlmslu, and that n Ergc number of adults erc
destroped in baboon fights; without exception, every
adult wnimal T obtxined showed signe of yuch ﬁghtu.
‘The extent to which fighting cccurs is urknowa.
Sof-rnlmuldcﬁuwverdnm the time st my
dispesal, cach pack of baboons kesps to the same area,
which moy net be very extensive. {n one farm that
way visited, a pack of about twenty-five animala was
separated from another by o valley shout three miles

pnited.  As is described below, the party rhlflsmd.ned
had 2 fairly dailycy:lenfacﬁui&aandsemedm
travel over same route continuowsly, Six years
before this wisit, I tock part in 2 hunt presumabi

directed against the same pack on the same series of hif

in which 1t lives to-day. Moreover, I was told by the
owmnes of the farm that the anitrals huwe lived there forat
least the forty years he has known the district,  Similr
information is given by most farm owners. One, how-
ever, tald me twhmheﬁntsmltdafmnonshll@y,
md. plltﬂll wvuedwmh numnn,h:nms, md:uphorbu,

PP

dwindled ?Sh:y seldnm g, ek nlr_hn;llghhl;;
win an are SEEh LOW,
atill ean be fomnd in amall partics, ‘This farmeswes by far

the moat sctive bunter of baboons I met, and in one year
was instrumental in killing two hundred and seventy.
* Soa p. 4o
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‘The anly record of migration known to me in men.
tioned itzaimons, who that during the late
winter af 1914 sbaut five hun baboans ieft ene chain
of mountains, near the small town of Ceres in the
Woeatern Province, to take up their ahode in another.

On one furm where obeevations were made, a pack
of baboons alept in diffevent rocky outcrops on suctc-
sive ni;hu, apparently setthng wherever they found
! ds cvening, ~Advantage is faken of
this habit in preparing for o hunst. Beaters surround s
pack and by sbouting and shooting drive the animals
56 that at nightfall they find thomselves noar some

icular rocks in which they settle. This cutcrop has
iousiy girdled with heaps of dried wood,  The
animnmmmnndednmmnh befure dawn while
they are still in the crevices in which they settled the

h. Sﬂ! 'mm ﬂis'ﬁmd' IhII:l":mlll.

t up the rocl apparently frighten the ani
whi;h;ymm:ll{h:yvuld n;;u;ir until dqybrﬂk. As soon
as move are upen. Theough some ma
epcape from the ambush, thl::nmeﬂmd of hunti i{
penerally successful provided that the animals have been

fvely driven the evening before.

A large pack of about onc hundred animale may
occupy more than one rocky clif or krantz whea it
scttles for the night. During the day the bthoons may
at times bave been widely d, but d ing
they reunite and buddle in small parties in crevices that
nearly always apen on to 1 alope.  Many of the slesp-
i.mﬁu which | observed sppearcd ta include mors

than majes. Baboons apparendy do not travel
far whtn molested towards evening or during the mght.
anhrguplckuutwasdismrbcdmaﬁni‘t%m‘]
acttled waa occupying the ertvices of a broken-up
kzantz about 4 quarter of o mile wide. Silently the
animals tumbled out of their slesping-places, and all
made off in the same direction. was no obvions
leaderabip; the inimals moved in = body & a near-hy
ravine, and it was not until they had rescttiod that they
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dwu heard barking. 'I‘hﬁ:mbarh ofofthtzgl:hm are
most md.m!.nTn those H.l.nudryu
taboon,* and rwug,mud.tba{runuofuhaﬁm
ol o a single wdult ol upgoried. cecsonal
in of @ wingle adult s fi
hygthe AnpTy vm%u of vome femnales. 4
Twao evenings before, a of from fifey to sixty
animals had been accidentally located as they came to
reat for the zi ht,andnpmymmllemdmmrmund
them in the dark. ‘The kmatz in which the taboons
bad sertled was strews with many loess boulders, one
of which was sct rolfing, with 2 [oud chtter, just aa the
sleeping animals wore appraached. A baboon barked
ancc; afcwmnd.alal:rl erc was the aguesl of 2 baby,
and then thers was complete silence. 'Within five
mitatss we were in their recently vacated slesping
quarters, where we spent the night Before dawn next
merning, we moved off in the directon in which we
suppated the baboons had gone, and again disturbed
them where, to my ]ime, they bad settled some towo
hundred yards to our
For ninc daya | observed the movements ufa . pack ¢ of
. that isted of some twenty
about Ialf of which were immature. J‘I‘!:x:re were thres
adult males in the roep.  ‘The b W3 accom-
ied by fonr females, onc of whom full wercl-
g of her sexual skin during the period of obscrvation;
twn females carried yo Dhuting the nine days they
were observed the an::nn:]% always spent the aight in the
aeighbourhood of a icular prominent rocky face.
They uted to Jeave this keantz soon after dawn and
make their way to the base of the valley, whence
mewved ever w distance of sbout three miles 0 2 i
ravine rich inpﬁcﬂylgur. Here they stayed for 2 con-
siderable time, and then slowly 0 the crest
ofanme hills lhuntherman,whuetl:eynpe.nthnm
moving about and rooting.  Sometimes they revisited
the prickly pear ravine later in the day, returning ta their

+ See Chapter XV,
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sleeping-quartcts  befare suinet., Their movemcnts
mwrﬂlﬂr.plrﬁmhrlyin the early part of the day,
MI:F c;]];nyahemm'uafﬁn'gthemi.u

i pears at about =ight in the moming,
m ln.'g:g up 4 pesition me:'lhglt earlier, cml.Ei
be obaerved approaching acros the foothills, Usually
they came over the cr=st of the mvine in a body, but on
one occision the main was preceded by 1 young
adult malc, who rushed in clattering on the stones like a
galleping horse.  Sounds of squubbling ceuld often be
My peods o abservaion i he gorge of prickly
ol on in
pmywi wsually curtailed by umu:mgs.ﬁatmﬁﬂpm o
shoot females for anatomical pur . Before they
were disturbed the baboons om played in the
mdowl::!ut;:wd oéowl'y with tt]z sunas it todlhlc
wl ricl mol or. adule
mhales were muri tgmmnn thcy iﬁzlez, while the
young animals were the liveliest, mﬂing each other
squedling over rocks and h ts.  Every now
and then the noiec incrersed, and somctimes I recognized
the sound of an aninval being chastized.
Smalm wtlél:ﬂ w;:n: much in mm F;rmllm
to their males 23 and were
D for « gmeet, - Tong sl prosenic fo ach
ather, & femaks and to the older males. A female
carrying & haby on her back walkzd slowly a little
distance behind = big emale, followed by a young im-
mature male wha occasionally caught up with her w
tug her toil and touch her loins, as though he were
about to mount. Now and then some animals pettled
fcrlwh;l:onrbemchin Lbem,nngupuchedmd:'nﬁ
other's fur, ing contentedly. metimes i
mlluwu:ldwmvemfshwtduhm' from the rest of the

Apart from the obrious dominance of a few of the
anizials, there were no clear signd of leadership in the
movements of the troop. 'When disturbed the animals
began’s succession of barks, the voice of one appearing to
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stimulate sncther, and they dwaps escaped from the
rvine in the same dircctian,  Onee the lading baboan
was the female with full swelling, closely fallowed by an
adult male, On another occamon this male off
with his four females in a close party. Every wnimal,
with hardly 2 mement's hesiation, fled in the same
dirzction 43 his fellows. 'There were nonc of the direet-
ing <tics one 4o Iy hexrs in the Antal litera-
tore. On two occarions, when the animals were dis-
turbed by noise and not by shats, they did not move off
very capidly, and ance two tmmaturs animals that seemed
:?bemaleahu.ngbehmdﬂﬁ;’ m&gmlmfzrﬂwhiﬁm
thair party had swinging on a fonce that
over the mountain at that 51;“05. They barked every
pow and then, and somctimes peered n the dircction
that their fallows had taken. After about ten minutes,
an almost fully male returned and barked for a
long dme, Soally disappearing with the two younger

‘When they were disturbed the baboons aiways fled
towards the cropts of some hills that lay about two
miles behind mﬁmﬁe summit of mdue of

prars. y they moved ) Qe
f:unr]::l]{s covering this distance 10 Iasﬁ:nqwn ::]:iml'tu.
The party did not hold together during its fight, but
seattored ‘over an arca of quite two square miles. The
separated animale barked zvery now and then, in that
wiy, no doubt, acquaintng their fellows with their
positicns.

Through powerful glaases, I watched their move-
ments on the far hills for many hours on snccessive days.
‘The animals apent a great deal of Hme ing sach
othet’s fur, Usually the members of picking pairs
changed about 5:‘1':1)! uh:kly, but Eofben 1 eaw one pai
sitting together for a hour. now and
an?:ﬁs would be cheerved monnu.ng":g.h other, and on
ane oeeagion aa adult male preseated to another, who
immediately covered him.

Most of the imboons moved about and sat on the crest
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of the hills, but often some would rash down the
making a naise and clarter that was sudible to me 3 mile
wway, An apimal would suddenly pursue one or more
of its fellows, chasing in circles round some bushes.
Onoelnwthefemalewithﬁx]]awe’llin&being ursied
by the big male with whom I had previowly ol

her, and at other times the bigger baboons wers szen
chasizg their immature fellows. [n the midat of the
r.huenﬁwy would suddenly step, and often the three or
four anitals whe had been in one chaging party, would
separzte after the excitement had died down. I could
soe nlo ehvious reason fn]m’-:hese]y uﬁvitimu:.]:;,meio the
conclugion that bl rescated “play”. But it
i possibie Mthcyp::m aquabbies arsing out of the
searth for fpod.  Sigilar meaningless running lt.tl\"lt{
is often chserved igat the bal on Monkey Fill
in the London Zoological Gardens.

When not mﬂg:d in social activides the baboons
dug, apparently bor edible roots, foraged in low bushes
anugtwmduv:rmes,beh“iuurthatinmbnblytbe
basis of their reputation zs scorpion huntcrs,  Small
holes that the baboons had dug were seen on almest
every path in the Piric forest, where 1 also scarched for
the amumals. The holes had a characteristic shape, ane
side being vertical, the sther gloping, in the duection that
the animals bad scocped with their hands.  Since many
of the holes were arranged along an obvious line and
Eirwe one could u;:‘iﬂm d:mttm“ d“ lnw:ll:];:;yb::d been

ug, it was ible to te L 3
When foraging, the members f a herd may separats ove
a wide arca, but I did not obtain any indication that they
ever post sentinels,

The obeervations made on this pack of twenty-five
azimals were supph i by my experi in other
parts of the country, Fairly clear evidence was ob-
fined that the 'ﬁ‘“"‘“‘ﬁ,"‘ | of several
family parti cation already boon made of &
troop of animaly which when disurhed st night moved
on ozly some 200 yards, About dawn the pack was
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again disturbed 2nd broken up into isalated animals and
ltlllﬂ parties, one of which, consisting of 2 large
r)\;ur pmed within ten of me.
le P ined apart, imes bark-
ing, forsemml hours, s.nd firallp came together on the
appotitz side of the wll Ancther, big pack that was
hunted one morning in ¢ sume diatrict sl divided into
numerous gialler pattics,  Individual hatems could be
recognized; adult males could be seen wandering alun:%
while i kl.:lemll’llﬂ aninals wem']Tdely scattered, some
them ng together in sm
moﬂg region of the mun%r;,uf'mok part in two
lmnu that were organized in the manner deseribed m:
E:g:omg During s preli drive, s pul'gofel
consisting of 2 single adult male, ad ea
and young, was encountered, but on the occasion of the
bunt it was believed that 2 considersble park hod
scttled down for the night within the dn nfp
fires. As woon as the fires were Lt and gnmw!re
in positien, the native beaters who were tending the
flames 2 fearful din, in response to which only &
single ba barked. About of the ambushed
animzls tried to cacape when it beaame light, but they
wmmetzlwﬂsyofshouwhich breught down one,
an adult . 5 afterwards an adult male,
followzd by two females, tried to escape, Thc females
were killed, but the male succeeded in escapi
otheradukmalcmmn,andmlyl&wfc and.

males
‘The moraing's bag r.cmmter] of tacive adult and ewn
immature females, and one inmaturc male, Three of the
terelve adults were aurging, and in sach case the baby was
pulled, preteating, From its mothes's fur, e which it was
still clinging & ber death. The young animals
were quietenad by replacing them on the carcases, to
none of which were sperifically attrarted.  Each

baby seemed quite as happy clingin
mkuitmmlwnfﬁeld\ﬂl%mﬁlu A week
latet 1 hunt on the samec spot prowed rclatively on-
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successful.  Onoly one adult female and an immature
raale were shot, but agein 2 big adult male war seen
escaping. It seems fairly certuin that on the fint hunt
al:.l:' at::igle“dhamm, coutaining ane sdult mals and at

i ve ‘bl'{ #s many s tweaty adule
fnmnleu,l&n:be:nm th;[h:mm' ;f%]:ion
the seennd hunt were i Suryivars ot,
ar hrslfmsmggglbﬁz“molhﬁpmkmuccm—

hed. 1t ik 2 fair jon that make and
fezule baboont are bomn in nady cqual numbers,*
and, unless there i a mmid.e.rlb‘:ie‘ pmt—nngn:lozaﬁty
amonget maks, the presence FOTE ve
femules in a single harem indicates that @ number of
males in this district live either in solitude, in male
bands, or mibly iz a larger herd containing other
harems. 2 herd evists in the neighbourhood,
and it scoms possible that the harem that was bunted
had separated from it.

An extmordinary account of baboon life, entitled
“Baboons, Hypnoais and Insanity,” was published iz
Pryche ™ jn 19a6. The suthor, E. N. Manis, states
that he lived in Watcrbong ameng 2 wild troop for over

three years, taming them muficieatly to render cless
coptact 'blexnﬁufc,mdmmingandnum i
each lduﬁ?thz No Lint is giver of the

by which the ani were tamed. The size of the

troop is not stated, but according ta the auther it waa
"dcmi.nnedhgsmndlufhm males und one barren
hompserm] {with secondary male charscter-
igticw).”  Again the author does not indicate the natnre
Boplayoteoa syl arouon, e this Soptn
din —a & omission, since this o

S L uein the. S0a o b beaman prits
woatcny. o the ridet of many somewhat obscure
satements that appear in the article, Marnis mentions
qne which, if snthentic, is of some interest.  He writes,
* bation was 2 practice among the
young males deprived of females, even noder catoml
¥ B Chapaer AT,
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condifiona” I myself did not ehaerve this behavicur
ot the bal 1 1
Many accounts have been published in which refer-

ence is made to sentingls by baboons during their
foraging and pillaging activities,  The usc of the tam
Hsentinet” s alts unjustifioble. There is 20

cvidence of any kizd that special members of a troop
are phiced on’i‘ls outakirts m: specific purpose of
“ ", and o far a# can be observed, any
baboon of 2 pack who hap to see an approad
hutran being l:;1:1;].'[ bark. Momwnr, all carsful ;3
cxpericaced abocrvers agree that m man may often
wtumble close upon a orf'bnboonlwheny ing
ower 2 ridge on one of their rocky hilla.  Sueh acei-
deatal encounters could hardly be ible if scntrics
were posted in the menner o in SOME aCCOUN,
Bal e wlw e to be extremely ferotious,
but this again is a belief that will not bear close sxamina-
tion. My experience ia that whea attacked they -
spond by dight. On many occasions I bave come up
wery close to them, and they have never ahown fight.
It may well be, B -, that bak do 1
atteck men after provocation, in the same way that
any animal will turn upon its tormentars.  Ftevenson-
Hamilton,*”* for many yearw the game warden of the
Natianal Park in Sout{ Afiica, wotes that “in general
ractic, baboons no lew thmmo;hcr wild *thi
Eabm:m]ly ve wuy before man, not heing:
eators, thlg‘hm tckdom any patoral inducement to
make attacks upon other mammals.” There oz be
no doubt that hoth domesticated and wild animals
move without any display of fosr in the ptighbourhood
of beboons. A 'lamb wes reported to have lived for
some time in o troop of babooss,* and I have seen
Chacma baboons ing about and fmﬁ:n' in the
midst of u fock of Persian sheep i 'ggnponl
mountain side—obacrvations that knd Little suppart to
the belief common in South Africs that baboans rear
* S Lwe Argus, April wiich, 930,
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open. young lambe,  Loveridge, 2 23 I have 4l
noted, has ded i

of il igs and busbbuck. 1

in the catnpany of wild pi . It eeemy
likely that, spart fram, ns¢ to the attacks of
their nutural ieg, wh ity bab: display

in their own surrcundings is ed mainly ame
themsehes, Su:.hre.poﬂg:ofr.mmtﬂndernh,awhmtg
mentioned on page 195 require corrobaration before
mmbemted Reports alsc exist of human
dren being sbducted and reared by baboons*—
storice very raminiscont of the “wolf " of Indiv.
These tales seem closely related to the tradition that
gotillas, baboons—in fact, all the ki
mpe native women. Other areounts tell how baboons
hurl stones whsn ltm:klng, but whether or not these

teports can be ‘Th g loose
oh;u:fa ia certainly not a rguent activity of captive
pa: ,andwh:nuxhlhlt dors not seem to be

an effective form of anack. Itlsq‘ulbehk:lylhlt
the movements of baboons on rocky hills dislodge
Joose boulders which may chus be st rolling and hic
human onlookers. So far as I am aware there is no
authentic re rtofwﬂdbaboonanmn]'lypmkm u
thmmthg:handaindﬂmmng &5

* Ser Yabayatrdurg Sunday Tongs, Oetober, 1930,



CHAFTER XIII
THE S0CIAL GROUPE OF WILD APES AND
MONEEYE

O far a8 can be judged from the accounts of monkeys
and apen dincussed in the two preceding chaptars,
the hatom forms an exsential clement in the socal lives of
wild syb-human primates, 'The accounts that have been
considered are mainly of three kinds.  There are those
which definitely peint to the cccurrence of polygyny
or of mnﬁn From these it is clear that the
Ereater aumber of apes and menkeys about whom there
are definite data are polgglwus (the few exceptions
bel the smaller South American monkeys which are
o live in pairs)* Other reports do oot give
direct indication of mt:m habits, but nmpz
tn: that lkhmlgh aE gm.nd usually in em:

or big partion Ir: Ilso eacountersd,
Intter &l:t ia the omly wrailable clue to the mlhtutlnn
offthc parties, for since, as a rule, the scxes are born in
cq pmpmuuns. onc can infer that the growps contain
ey <l one s s sappone vy dhe e sk
, and one that is syl t
;‘;g;:; maintained by domplnancc is the habic of
captive monkeys. The third kind of report that has
been consulted caly indicates that certain species are

gte_g:ous.
balance of the evidence quoted suggests thar
moat, if net all, wild primates are polygynous ar tend to

* Avcation uay spun be drewa o Alln's obwervation 2 ol & sobitacy
female capochn P 193). ‘Thmu the cnly checrmaton indsctoy
that & fomale monkey was spamied fam 1 malz dut, t© my
has appearsd ™ the .
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ygyny. In the search for an explanation of this
bit, two factor must be considered, namely the sex-
ratio and mascutine dnu:ilmm Thghmut to which
Ny QCCurE in # peies aa hoons, gm]ln,
m:: monkeys sugpests the poasibility that fewsc
maley are born than fomales,  Winlocki #° has pulb-
hshgdlﬂbl:ahnwmgt.h:pmpwuomofdwm
mmkzyxorf ages shot in the forests of South
Americe.* The sex-ratin of i ise sptdu
monkeys is fftyone males to one hundred females
of one hundred and seventy-nine howler momi
seventy-eeven males by one hundred females;, of
twn capuchine, one hundred nad cight malea to one
hundred females; aud of fortp-aix tid monkeps (genus
Saemird), anc hundred and nine males to onc hundred
femnales. Wislocki suggests as o possible explanation
of the uneven tatio in the spider and howler monkeys
that “fewrer males than femalen are mdur_edinr]lne
.}:ecua due to an uneven sex-ratio in the germinal cells.”
'his in 2 highly speculative suggestion, sinee Parkes ™
who has reviewed the problem of the proportions of the
pexes in mammals, came to :he conclusion “dlnt zhs

gencral nature of the tio 18
anc of equal:ty Wislocki hzs also sugpested that the
the of the sexes of his

mon! be due to o higher -natal
mm’:g: ?l;:ymlu than lmn%gst ﬁfmm
in 1 more likely explanstion, l:utasbllnmlmporhnt
factnt has firat to be considered,  Contrary to Wisloek's
ng.nmn,rtmpomlble Lhatcvmthough they “‘were shot
caanot
“bcruludu B as ntruaplctumofthunwu'al

pulauon‘ t.hr::gh no field notes relating to the
shootng of the animals are provided, it is safe to specu-
hut'htﬁew:rwlmrymmn!lmlhmthanm
anirmals in parties—Ffor the obvious resson that 1 party

3 The em quoted here are calmlied fom Winkoks e
and the igures given for o of the four rpecis ae Aifarrne Fom the
porecningas ha grvee o the et

BLE A r
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ia mote conapicuous than a single animal. His dats
:':;:] pmh;bl,: refer not to the ?nﬁ:l?] hn:gn of
cr and apidet monkeys, aince in all Ii
ignore those animals that live in solitude.  This po;&z
bility is borne out by Wislacki's own figures. The
cighty-nine Eidu' monkeys he discusscs copvist of
sixty-five adults, the rest representing » warety of
immature stages. Tea of the twenty-four immature
#pecimens are imales, whersan only twenty of the sxry-
five adults are of that sex. Similar incquality in the
sex-ratio in shown when the immature and mature
:g«:imms of bowler monkeys arc considered,  Twenty
the thirty-eight immanure animals are moles, whereas
of the one and sdults on] ight
arc males, Wislockt'a m;u Rat thm‘:m\s a
trus pichure of the natural population, unless one
inca that an enormous number af mmalcs as they r
maturity either perish from exposure snd starvation,
art dettroyed by catnivorous ammals, or are kilked by
their fellows. ft is pogsible that a certain number are
eliminated by these moans, As was @ d in the
last chapeer, it seams very Likely, for example, that mon
baboone dic before rearhing maturity, and it may well
be that the number incl a luger proporicn of
males than females. The females, as is indicated in a
hater chapter, are prebably included in harems frem a
very early ape and move under the immediate protee-
tien of adults. Oa the other hand, young males lead
1 much more independent life, and at i possible that
they are more reaclily loat, to pensh. Tt in also con-
ceivable that males are more adventurous than females,
thus becoming more expomed to the attacks of
carnivorous anonals, and that adult male Tall
rach other in numbery in sexual and other fights.*
But a much more likely explanation ef the large number
of fermale monkcys that arc shot, as has alrtady betn
suggented, is that female memkeys are encountered in
* In capumty, sce Clapter XIV, o for grestar sumber of femula
wre kiled than mals,
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rtes in which their numbers dezate and that a
E’gcnmnbcrofadult tnales a solitary life and
mﬂ escape the notice of huaters.  The cvidente for
a preponderance of females amongat monkeps
and apes i3 by no means established. In the present
state of knowledpe an unequal sexratin cennot be
acczud as the determining factor underlying the
tendency towards polygynhi.

That mascyline vanability within the species is an
important facter d ining the disoibution of
femalen i shown by the following data about captive
baboons. In the colony omen%mn baboons Ll
in the London Zoological Gardens at the beginning o
1929, eight of thirty-nine adule males gusmwd the
only nine females, ene male having two, [t might have
been zaid that monogamy waa prevailing rule in
this group of animals, On the othet band, in a similar
baboon colony that consisted of twenty-five adults of
eich aex and about one hundred sub-adults, living in
:\u!u!;ich&i:'lgemnbcr af 1928, ﬁmehis

e one owning seven. oy
reduged In sizc, and in Apmlﬁ of 1939 consisted mycight
adult males, ten fzmules, one of which way immature,
and -two male sub-adults,  Four of the adult males
owned all of the fernales, one having four, another three,
a thitd twe, and the fourth one. Such irregulariey in
the distritation of femaies ¢an depend oaly on variakility
it these qualities which go to make masculine domin-
ance. llt is difficult to “ym&lv;d, ”f' Slfmlia
certinly not the only factor i a larger male

'bmyis m@ g{:nun}md by o smaller. blwbc
canines and sgility in tin, aght L
important factars. tyMuw.E:e daomﬁmc Emnot. {low\-
every 3 problem for speculabion, mince clearly it could
be d expert lly, In wk way it i
brought about, dominance is clearly a factor of the
groatcst  importanct ip  detarouining the cxtent of
poWy within & specicn

onogary and polygyny may exist side by side in
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the same species, since dmzhedumbuz:m
uru:l thhuthntg:z%: of T.nhnb o
ity among the * i a
b o ares might remlrm rhemmn url'lb:gm-
uxh l;o;f “monogatigus” familiea, All pmmm spenu
ibit great individ
poasible that those in whu'.h
ot reguently ob.cm"’mm mﬁ?ﬁ‘.‘ﬁm’m
masculine varibilizy.

t seemny possible that pewual dimorphism i 4 factor
that should also be taken into account when considering
the diatribution of females within uocu.l  group. Obaer-
wations that arc ded in the f
indicate that the female lower primate is umnpl'étely
dominated by her male averlord, and her subjugsation
nuj’ well depend upon his physical snperiogity.®  The

of all primate species are larger than the females,
am“ that vary from species to species.  Thus,
mmamur.hgn:berd:ﬁuenmmmbetwmthe
ferples and males in the species of baboon and in the
gorilla, than there is in the species of mbben and in the
chimpanzec, It may be capt that theee is a2
wtd.elpwud bc.ll:fthat the pibbon and chimpanzes are
more moanogamays then gocilla and baboor. It
guuﬂ:h tba:hml! dlml‘p}l;)l;ly plmo;om; part
stermining the monogumy or polygyay of a species,
thmmuofmdcnwmchlr{cwnpwdy
1 ative
WMusenfth:dJﬁculuuofoWDMﬁndmbtﬁﬂ
whﬂ.lm'kauwlﬁge ufthenuwgelengnhu{nmﬂ:n
in the wild
will aver be available. M own o'hm'vahuns of captive
bnbmsiudamdenﬂyd!nafnmﬂ;mdm ly an
an the male bis
pwno:,allhg pericd varying, therefore, with different

specics of primates appear to live in isclated
ﬁmﬂmodms.hkedwhhom,mmllyhvemmcm
¥ A it dooy in the bower sumoal,  Scty for asmple, Btooe™
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hatdes cantisting of nuterous farilics banded together.

The distinction the two modes of life is, haw-
cver, by po means rgid.  Single baboon familica are
fnsquendy encountered, nad is no evidence to

that they do not constantly split off freom 4 |

troop in the way that the grﬂla faurnly is reputed uﬁ:r
It is perbaps noteworth: nt,mdnlw.empmn of the
hoalack and siamag, of pritates living
in the heart of the En'ut LAy ﬁn:luhumu beings, are
those thatare reported ta live m single families.
living away from the forcst zone, coming inte close
contacet with man and pillaging his farms, are these
which live in bands of several families. There i m:l
availuble information to show whether the larger
band iz, bowever, a firm zocial unit. Thonghmructs
offensively to the introduction of new members, it is not

20 *closed” & P as i the family.

An ia described in the following chaptern, no adult
male except the overlord enters :nbo seml relamns:jljn
with the femiles of a famil

vmetyofwys.
i Ll.ngnr:“ny li mm’ et
tel ap| to live in
hands. sl athm,lilﬂr ke baboans, mlybe:.:clud.edm
large troops rm by the union of numerous
fsum] in thes: herds is
zlyducwﬂleﬁctthatfemalcpnmzmmasl
mmpﬂnlﬁnmemmn males.  As was stated in an
earlior chapter, adult mal: sub-human primatea are
always semlly potent, and adult females are alwayv to
pome extent anxua]ly ammve. Pmmanmt sexual
iatd can to be an
avert i ofr.hm -"—‘r‘-,“w'-‘.m—
ditions. | 'The harems th e may be d
13 an effct of life in this eype of association. Males
robably learn by cxperience that unlese they hold their
E:malubymmgcbuudmmuabwmmnl
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mﬂw might” be cffectivly 1nlubumd by ather
‘This constant stiraction of the females for the
malesm aisa be one explanstion of the occurrence of
of mon the females of haremn attract-
ng to their vicinity nrattached males and the malen
other family partica, even though therc in no overt
expression of hetorosexual interest cxcept within the
it yiu unfortanate that neither the available namr-
aligtic accounts that have been quoted, nar my own
observations of wild baboons, provide dzta for, more
detailed consideration of the eomal behaviour of wub-
buman pnmzm.ch go: the ﬁnﬂh:;ldlxnumd:;mthld:
neation, to whi following are
Ecsmn:e hak to he made to obmwﬂf.:: of the gocial
behaviour of captive 3 The conclu-
siont that have been drawa here nhﬂul the behavieur
ofml:rpnmm form u framewark into which chaerve-
captive animaly ean be ftted,



CHAPTER XIV
THE HAMADRYAS BABOON COLONY

HE enly descriptions of sub-human pri i
T muai behavmrF hitherto puhlishm con-
cerned amall gromps of animals, whose relationships
wero 'mcnu]g arranged :ly their abservers.
Threz thess sccounts are especial interest.
Hamilton,! who was the first to teport obacreations
inﬂ:isﬁeld,smdindaiuu of twenty animals con-
sisting of different ki o?nm ue (M. rhews =
mwdstia, M. srar = oywemaipgns, M. :p.gand two baboony
{Papie sp). The results of his investigations were
puz{i':hed. in 1514. Xohler's ¥ studiea oo anthro-
poids, carried out between 1913 and 1917 in Teneriffe,
are more widely known. g'lmugh jefly concomed
with problems relating to intclligence, he alw madc
interesting cbservations on the social life of a small
up of chimpanzess, mest of which were immature.
more ittportnt investigution of the same problems
was carned out by Bingham.  Hia account, published
in 1918, deals with the carly scxoal adjustments of

four immatara apes,

The investigations carricd out by these obscrvers
have yielded a rich h:rvestlurf facts concacnin luuébh
human primate socio-sexual reaponses, even
these studica bave perhaps been Limited by ther

imentl pature and the scarcity of thefr material,
Amldisphyofﬂw lly ori d sexual
of any esub-human pnmate epacies could oﬂﬁy be
obaerved in & homogenecus and complete qup of
anitgals-—a group consisting of individuals of wll ages
and both scues, prefersbly from the sume locality.
The true significance of many forms of nexual behaviour,
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whichappeutminglwoﬂmmmﬁeﬂedma

can be readily -y in z social ug:lf
this kind, Opportunities for stodying such social
ps bave only tecently ariscn.

Culonies of babocans Papu MW),
living under conditions that rz their natural
mwcnmmtuclmelyupmnl hawmtheput
few years been exhil many

The gﬂh:‘ followed ic mmt ingfitations has been to
free

and of all

"E

fifty to a bundred bahoons of bath sexzes

¥
meana of a system of trap-doars 1t ia ible to shut
the mnimals in their sleeping quartrfwhich are
usally either within the rocks or in adjacent cages.
ts wtc wloo made so that one or meree
members of the colony may, if necerary, be isolated
from the sest, The enclospre is cleaned daily, and
'-Ert from the maintenznce of a regular food supply,
buboone are not subjected to active interfersnce.
arc allowed to determine their own sccial and
wexual relaticaships.
The common helief that the new envitonment
of thess

E:m]yduwmﬂie P

foundation in fact. The pattern of wocin-
sexual adjustments in captive colonies is idemtical
with that ohserved among mld nmlm]n. Moreaver,
the <l of socizl ied in ome
colony uffer in oo observable manner from thosc of
amy other. This could bardly be cxpected if socio-
sexual activities in confnemeat were merely & reaction
mum:ltura] conditions, ]'.ftheywere,mm.\;hl

ppose that the
ities of different colonies would stimulae slightly
different forms of sacisl behavicur, It might wlso be
that an experimentz| stage in behaviour

mkmyformnmldpmcedumbchnnmofmal
ronponees.  Thia does notocour,  Bebaviour is unifocm
in all phases of the history of these coleoies. Con-



THE BAMADRYAS BABOCGN COLONY a7
viderations such ss these indicete that wocio-sexual
justments are determined by the mutusl responses
the animaly, and not by eavironmentsl infuences.
Feeding i a field of behaviour in which the effects
of artificial conditioning wre obvicus, Baboons will at
all times eat almost any food except meat, and in con-
ﬁnernmtthcymllmponthswnchfortheaﬁ'ﬂiqﬁ
of onlockers. “Conditionsd reflexes’ may be esta
lished through feeding by hahitusl visitors, whose
pros e B ey nih
ier they aj . a “reflex”
isamya blished ben PPN:h: k of the
colony and their keepers. It is conceivable that un
assured and ronstant suppg of food his important
effects upon the behavi captive animals, since it
provides leisure that would othurwiee bave been
expended in forsging over a tract of country.
An excess of energy may be lberated far
fon in other channels, and sexual behaviour
may perhipa be intensified. Ewen iF it i3, there is no
monforsupposin?thﬂitisuﬁﬂciall perverted.
possible

It is also that captive conditions modi
fighting behaviour, Confined to a small area animals
cannpt separate from one another ax they would in a

cnvironment, A baboon worsted in 1 fight
is unable to escape from his sggressore. An animal
not dominint enough m mmintdin himself and his
harem in @ large herd canzot succeed in rotaining his
feraplea by evaiding contact with his fellows, as he
might in 3 wild statc. These considerations supgest
that fights wuy often be carried much farther in
ivity than they would be in nature. This, however,
to their iztarest. From the point of wew of the
observer, comfinement concentratta 1 normal response
both bemporally and spatially.*

The difficulties attending obscrvation of the move-
ments of individual baboons in a large berd arc not sa

# Ber . 220 concaromg the cffects of W umcTED MI-THO o6 ko]
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grest a1 might be expected, since the |.|:;|uls differ
fptzbly in R ) Individael
members is simplificd by variations in coat colour, by
differences in hur —often the result of injury—
o el evme oy how specl pesataris
vasies, animals rite
wsually superim o b u::h Wrm o,
| ngre & Kt cant,

sl sapenpeted spo mare s, b il
In the sg:ﬂg' of 19u5 the oficials of the Zoological
dry;: olfonnnd(';nh ham, %t‘wew P:?ct

s (Papic hama inm ove
work enclosurs one hundred foot Jang and sizty fot
wide. There are two main piles of reck on ™.

&d&”ﬁ :::Ihmg cave shelters, "E?cjgh are fitted
BITRAZEmCS, cntire sbrus-
ture i& surrounded by o wide ditch. So far as can be
seen from existing records, all but aix of the ofiginal
nimale were males, most of which were adult. "The

firat plan had been to maintain o purely 1
colony, but the sceidental inclusion of the six females,
which sul ly bred, d the Society's

suthorities i impott others, On the 27th of June,
1927, twe years rtheHl]Iwufoundcd,theui:g.nuf
lation was acenrdingly aug 4 H A
fomales and five immature males, Two other animak,
a female and a male, had been added befors this Barch
wan purthased,
Sixty-two males and thirty-two Females died during
the #ix and & half years following the foundation of the
coloay, and sutcpsies were performed on almost all
the bodies. Between June and December of 1g9z¢,
nizal thalogice] Jesionn of internal organs, and one
fmminﬁiurieurcedwd‘inﬁhﬁn. Muzy of the
animals whose deatha were a to organic discase
rlsc showed wounds indicating their reccnt participa—
tdon in fights.  For example, one animal, both of whose
lungs wetcin a p dition, had a suppurating
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THE HAMADRY AR BABOON COLONY 219
wound on the kft forcarm, whith may hawe been
inflictedd before or—since sick baboons art aften
attacked by theit fellows—-after the onset of its Fatal
illnews. In 1926, two males and » fomale were killed
zthcirfdhws‘mdfwrmludiei Eacly in 1927

stock was still further depleted by the deaths of
six pales, and of one female who was killed by her

pani ‘The ining poptlat waa anly fifty-
#ix when the now batch of females was intraduced in
June of that year. The new arrivals stivred the Hill
into grest excitement, and all the old males tried
secure females, fifteen of whom were killed in the
Bghts that occurred between the 27th of July and the
end of A t. These fights are definitely asvual in
pature. c males fight for the fomales, who are
usually Eetally injured in the mélée whick arannd
them. By the end of Decomber the population was
ever more redured by deaths from disease and from
injury, and at the beginning of 1928 it consisted of
ﬁ}qtonemn]uaud n femalcs. By the end of
the {1928) the colony had again been thinned by
the of mine males and four ts. In January
of 1934, the troop numbered thi ine males and nine
fermalen, one of which is the survivor of all the
anipnals bred on the Hill. During the year three

males dicd and four females were The fight
in which the last of these females lost ber life was so0
d and [l from the anth ric

point of view—that the decision wis made o remore
thcﬁwﬂuvivintghﬂema]uﬁnmtheﬂill. These were
separated from their “‘owerloeds” with seme difficulty,
and aince Octobét, 1930, the Hill has been populat=d
by males, of whom there are vow* thirty-four,
one of which is immarure,
ight males iz all died from injuries received ia
fights, and fifty-three ftom discasc.  Most of the morc
comuom pathological lesions have been found at posit-
mmmmimﬁnns,auchuvalwhrdhmﬁe
Nevember, 1931
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L s xs

heart, s, pneumania, pulmonary
abicess, plenrisy and enipyema, mmmt:;, coly
coratine—g ita, peritoniti phritis, A
few animels were infocted with worms, ooe died of
genetalized myenfic infottion, ind others from sept
cemia. ‘Tubercular lesions have never been found in
anitnal that have died on the Hill,

Of the thirtp-three females that died, thirty losg their
Iives iz Sghts, in which they were the prizes fought
for by rh:t_mllu._‘ Thﬁ;ﬂlm inﬂ.lbr:" :ere oft;llg
degrees of severity. es, mibs, and even
skull, have beennz'acmred_ Wounds have sometime
penetrated the chest or abdomen, and many animals
showed extensive laccrations in the ano-penital region.
At least four of the females killed were immature. A
fow that met thar deaths within a few days of ther
arrival were at the time suffering from organic dissase,
and two died shortly after muscarrisges apparcatly

*natural deaths”. The other two disd of preumonia,
camplicated in on¢ case by parturition,
'I{Ie greatest number of deaths occurred in g2y
¥ Ser Clapter X¥1. It i diffeqlt o helews that
mﬁﬁmhﬁuh:&dmnﬁuﬂm
Acabt that wild famele haboons are apued ka

i
5-5
¥
/
§
a
:
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and 1927, when the main consignments of animals
were introduced. Twentysix ammals beknging to
the 1925 hatch Jied of disease within thres and o half
months of their arrival, and fiftcen of the thinty fomale
imparted in rgz7 wers killed within 2 month.  Judgi
from the toml records ofh&rmlu that ;Jed
injuries, Sghting seems to have oorumed throughout
&{:ymr.ﬁslgmimofthcir nnmber it is impon-
mble to decide whether or not any significance attaches
to the that the only cight males that were killed
lost their Jives in the auvtumn and winter. Oz only
two separate occasions have males and females been
killed in the same fight. T'wo maloa, an adult fomale
and an immature famale born on the Hill, diad from
injuries inflicted by their ivns hetween the
23nd of February and the 2ad of March of 1928, and
2 later an adult male and an adult femele were
ki!yl:;‘in another fight.  Deaths from disease, ur;]uding
theag that romlted from infections probably
before the animale arrived in the Gardens, have occurred
oftence in December than in apy other month.

The abnormal number of deaths that followed the

introduction of the two main 3 of animals bave
cleazly to be disregarded in the ideration of the
ible effects that the death of any ene animal han

ia done, the records sugpest, an the following

ples show, that 4 frequent result of such an event
is social discord. Early in 1429 2 young female was
Kilied the day aftet three males had dicd. Iz February of
1928, 2 male, whose body showed the scarm of recent
Bghts, dicd of pheumanis @ four days after ity death
» male was killed, snd two dayn later & second animal
died from injutics, Oz two scpatutt ociaians in 1539
4 female was killed in less than u week after the death
of a male, and in 1§30 one frmale was killed within
four days of the desth of another. The oumber of
faal fights that have followed deatho on the Hill iy
tou great to be without significance, and the meaning

%‘; the stability of the colony as 3 whole. When
exnm,
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of the corrclation is obvious, Thr equilibrivm of a
sacial group 18 dependsnt upon the mutusl reactions
of all itz members,  The death of any single individual
upsets the state of bulance, and Sghting wmmonliy
breaks out before a new equilibrium is reached. It
must bo emphasized that fights in which deaths occur
are rarer than those that do not lead to a faml issue,
and of these there are no records. Hence, it sooms
safe to infer that the amount of fighting that cocurs
in phascs of social rcarrangement 3 grauter than is
indicated by the number of pest-mortem examinations.
At least fifteen baboons have besn botn on Monkey
Hilt, and all but one of these have died. In most
cases—if not all-—death occurred within aix months of
Ercovere o and onty ve, sotopice, beve boen pon
ve autapsies have -

formed on theee young uim‘;?:? ‘These five all 5.:;1
of injuries. Obscrvations made on the Hill show that
the young aninvale often die of strangulation. A
young baboon chnps to the bair on the belly of it
mother, who supports it with her arma. hen a
guarrel breake out on the Hill, excitement may spread
to all the animals, most of whom will then make for
the centre of the fight. In the melée it in poasible
that a nuving baboon tightens her hold on her clingiog
iofant and thus strangles it. There is a record of 2
nursing aninal that dropped her baby in the cacitement
of a fght  The young animal was immedintely aeizad
around the neck by 2 male, who made off with it. It
dicd 33 = toault of this scemics of adventurcs,  Anothet
death, which 1 observed, wan cavsed defiberately by an
adult malc who, duting an atiack oa » femalc, suddenly
anxferred bis attentions to the baby she was carrying,
injuring it severtly in the loine.} Scmetimes theee ia
no Apparent rwason why n baby has beea wu ed;
it may be simpiy due to the inexperience of the
mathet, For cam ape fomale mp) to be
extremely careicss with her baby. [ of holding it

¥ See Chapeer XVIIL 1 Bex p. 45,
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, she either clas; it roughly and pressed it
gh'-:lg to her bedy, nﬁlnced ilg I:Lide her on the
rocks—a very upusual method of treatiog 4 nowly-
born rmonkey. Just before it died, the young snimal
could be seen gasping for breath as its mother
its chest, The only baboon bred on the Eill that
is gdll wlive in a g female that was bora in
Oetober of 1920, K:rnhistury is diseuased at a2 later

¢
uﬁegrnwththuin the: life of the beboon are not
woll knowa, About a formight afier birth a
animal leaves ita moather triex to walk. Soli
food becomes a recopnized part of ite dict when it
is ¢ month old £ young baboon's mowements
gradually became well co-ordinated, so that at about
six months ity range of muscular activities is very
extensive. Puberty 8 reached when the animal is
rm:l:lhly between four and six years old.  The total
ength of its life is unknows., Flower has o note about
a male Chacma baboon that Lived forty-five in
captivity. He alse mentions twe Hamadryas baboons
that “appeared very flousishing after toenty-four years
in captwittzl';, though he gives a5 Lis opinion that the
males of this specizs attin thewr full size and strength
when eight (o nine years old, and that they continue
in their prime to thirteen or fourteon old, afier
which they may begin to show signs of senility. The
“prime” of a baboon, onc msy add, depends not only
upon its muscular vigour, but also wpon the wear of
its teath.

My own detailed observationy of the London colony
of baboons on Monkey Hill began early in 1329,
oling seves dayn vogetr, an o Heonadeyes haboon

feven 5 OR &
colony in the Tierpark in Munich. Since my observa-
tions of behavionr :n the Muzich Colony, the conatitu-
tion of which has been noted on page 271, n
detail, 20 Bt a3 they went, with thoae made in don,
the following descriptions cover the bebaviour of both
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mth:lu. T'ﬁu“b%r;amgmﬁl} cloment in
party, oy be af 1o it, accordin
wm_yo'bsu'wgonl, fnr{slun W a yarn, .Ani%
exphined below, they appear to be held to the gron,
maizly by their interest in the frmales, but it in poas]
that are also 1 by the dord, Bachel
have hed themselves more frequently to some of
the harems on the Hill than to cthers, pechaps owt
to the mare complacent temperaments of some
the mated males,  Family parties move independently
ofon:umher,mduk_lon:]lmgu_ inm‘u_npnu.
art zn arparate groupa in eir activities, as a rule
rungling with otllch::mbcn of the colony only when
in communzl feeding or when participating
inwm:?urrd. Different groups mmintain different
degrees of 1olation. Fach party moves a5 2 unit, and
though the overlord ususlly takes the lead in these
movements, any other member of the group may
occasicnally do so. o
out the the females und cycles
mm]deaimwhichy:: ] 'withtircgo',' ical
changumcurringintheauualslu‘m Dexire, 53 shown
anges in b icur, is g whan the swelli
the pexual skin is at ita maximum, and it is ar this
time that the female i most attractive to the male.
The “chief wife"” in the harem in the female that ahows
test wwelling, her prior position being manifested
gnr.bcfactthmahe r to the overlord than
do the other females of the harem. At such timea
she scldom mupvea sway from him, although when her
scmal akin o quiescent they may be ae
21 much 2» twenty feet, "ehicf wils" grooms
him more than do his cther females, and it ir npon
her that he his sexual activit i
also allowed to tike from a limited 2upply of food,
although he would usuallyltmkhni}’d{emm
do the same when her sexual akin is guicscent,
Caopulation accur 12 a rule only between an over-
kord snd his females, on occarions being often repeated,
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though sometimes incompletely, in a shoet spacc of
time. It may be preceded by mutual mazual and aral
examination of the genitalis, thouqhsur.hmmimﬁnnn
ara often cartied out independently g i
responses and direct sexual activity. Omaiom]l;
the male does not mount until after peristent presents-
tion on the part of a femalc. P!mﬁll? must be
garded 28 1 primarily sexusl t varies in
i!acxprﬁaiou?mmthcﬁaﬂcoyujatnry ition o a
iligly.mmnfr.hebodydutmlghlbf“ most imper-
bic to i canced oh .

tatory position the animal presenfing stands with its
hind1f;:funymended,mdwi its bady bent
downwards from the hips, the head bring away from the
wniraal to whom the sexual presentition i betng made.
The Jess perceptible forms of presentation are usually

Bsboons seldom mate durizg tﬁ:n:.w:mnt phascs
L T L
ol meng e, dul
duri.ng lactation, bue :ﬂ&mlen?sg Arely olgrerved
to the male

. Frequently, eg iy in the
Phase of scruaain seeling, s prsvindy

bedy

ently augmented the female turning her

E:d ﬁnedlyregl:dingthgﬁmnfhern:i A:yu

moves she may tub ber body %L‘u\at i cheat, and

squeal in o high-pitched woice. male

to this behaviour by mounting, but on the other hand,
d i he froquently mhu::u s

but it is difficult t» decide whether these appareatly
mdustic attacks upon the feale represent traneforred
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itwuoh;nfwdthatama}einsmddmapmdingm
the continued ninticns of bis fomals moved swsy
2 few feet d a2 bachel Tore mi

Inter he retumed to his frmale, whom he then mounted.
after she had iscently i
ga&:rlhchadbeenmuunmdﬁveﬁmuyithin

P & bachel hed to her harem.

arc not promi Very fow observa-
Honn have been made of females having sexual relations
with males other than their overdords, M oerious
attempts at sbduction that lad to fights are discounted,
instancea of infidelity have abwayn seemed (o cocur when
the overlord’s back was turned. ‘This behaviour hay

ol
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same female was Jeft alone For forty seconds while her
{ord chased n bachelor around Monkey Hill. In

that space of time she was mounted and ted by
two malcs to whom she had proseated. of these
immediately made off after their contact with the female,
who again nded to the retirh of ber male in the
manner descril

The females of the b harom were
to maost of the instances of 1nfidelity that were observed
on the Hill, the male involved always being a certain
bachelor who was artached to their family group. In
their case the “jllicit" sexual response was manifestsd
very hastily at apportunc moments.  For examplc, when
the harem was on the mave the overlord would lexd,
closely followed by his female in “beat”, the bachelor
and second female foliowing a shert distance behind.
I such i ., with the lord"s back tucncd,
the sexvally quiescent female would sometimes be
trganted, On one peragion, the pair was obscrved
hkinildmuge of the confusion ul';dg!nml mélée,
in which the averlord was interested, though not
diroctly involved, Ay Iy the lord ne
abserved the “infidelity” of his females. On the rare
oceasiona when bath ea cointided in the awelling
of their serual skiny, both were assiduous in their
attentions towards him and he divided his semml
and socisl sctivifes more or less evenly betwesn
them. On many occasions females were observed in
sexual relation with immature males in the full view of
their overlords, whe made no aggressive respanses.
‘The sexual activities of the mature females and the
iramature males varied from mutual genital examin-
ation to pl ing and # On ane
occasion, sexual activity of the iatter kund way inter
rupted by the aver moving off from the positicn
in which he was sitting. female immediatel
followed her overlord, carrping the young malc wlh{

r.

1. 1 hehovinur in F 3 q:
I in Freq) y engaged in by
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all members of the family group. Mutual groeming,
s!llitl] examination and mousting may tlke pllr.e
the ! and his
beatween uthe;ofﬂm‘:mmduymﬂeufthcg::ndg
ircespective o whem  tam,|
oy . The h po;_:ym:h rela-
nonsmumal] manifested wick i aw, and tongue
movemenks (u,;ua.lly hyq“ m:l:’k%ng the lipa),
md:asoocurdmngthepmceunfgmmm_g These
and lip form an of
ggndlyandsmal Tvitita, both as 2 prel
E:nture and as an accompaniment. 'Two animals w:{
o near each other, their heads will hurn, their
meet, and immediatel begin to smack
tgzmrhps Thamalre:pc,n(teqm':yqrhmmbemended
by the amimals rising, and by one presenting to the
other. Then follows moce pronounced smacking of
the lips, somectimes & rhythmical setics of low decp
gruntt, and the animals will either m each other
or mount each pther, ar do both. females of a
harem also exhibit homooexual behaviour—onc female
apsuming the attitnde of the male in mounting another.
Since the fomales of dlﬁ:rtnt Bazema do not come into
contact with each other, fe
octurs only in harcme contwining more than ong
fermale. Females also assume the male position and

meunt young males, and an rare occasions adult fomales

have been chesrved ing bachel hed to
their harems,

Fsml]e baboons on Monbey Hill mly lomenmen be

their gno-genital th their

ﬁng:n, but have not Im‘.u actually

masturbating. ¥ habit is commonly practised by

all the males of the colony, including thoss that arc

mated,  An animal thus en doos not appear to

stimulate the interest of ing baboons, nor

docs mutual masturbation occur. It is difficult to

decide whether or not this form of behaviomr ix
* holrind famlm in cages accasionally manarbate.
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elicited the 1] i of captivity
Ax y mestioned, according to Maras it is 2
nstural responss that may be observed mmong wild
baboans.




CHAPTER XV

DOMINANCE AND THE LIBERATION CF
BEXUAL RESPONSES

HE sexual resp of sub-h may
have no emnnection with sewal achnm, and
appear o he \ued:unmﬂn! to obtain material
for food er jon from
encmics, The libtration of these rospanses in ascrual
wituations wag first recognized 2a a distinet form of
behavicur by Hamilten 11 19142 Hamilton con-
cluded, from a lengthy sedes of observations, that “at
Jeast two, and three, different kinds of hunger,
or heeds of i uz{satiafacﬁun,nnrmzﬂ'yimpelthe
Inwardu the manifestation of scrual behavior,
viz, bunger for sexual aatisfaction, hunger For escape
from aud, powmsibly, hunger for access to an
encay,”  'To this list Bingham, on the basis of cortain
observations carried out n Cubz on the late Madame
Abren's eollection of sub-human primates, has suggested
the addition of a fourth class of sexual responses—the
tendency “to show oE sexually 1o the presence of
interested obasrvers.''s
In an catlier chapter it was stated that the liberation
wexual fmm the function of

of P

may be ded hically as sexual pro-
stittion, This point of view is r.mphaauzed
Kempf.'“ who defines the prostitution of the sub-

ﬁnmxbe a8 bemg “menmlly rhedg:lmg of
pm‘bechon The strong teleo ul%morfthnmtﬂ-
hudnwnrhs;u'mlg'flmofl ham wha
maintaing that it “implies toa much in the of
- mabian] . and theught p The
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bartering attributed to the monkeys presupposes an
appmnn%wnnfrdmvewluusmanmtthﬂ
de even in the chi .
Ihenmuumﬂmghamadmmthxtt}mm
morphic view i1 1 quite natural cutcome of dea

rcl.monl social tesponscs.  As he righ y
r.!m.iml .flpmmofmefuuy

ancnl respanssa m a8 sexual itution

were known, the perfected behaviour that implies
insight might be scen to be simply conditioned
respanses. Hchm]fhushwnﬂaﬂﬂmsemn]
hiy at times when they

wcre fed had "unmulahble roots” jn previously

d with fear and rage,
The d.tun.uum implied by Bingham between pro-
stitution that is mumted gy iomght and prostitation

that may be @ conditioned response 13 perhaps not
: Jjustifiable, Pmmtu.tﬁ I notpﬁﬂlcpamm—
pretation of the processes nndu:gmg the relevant
it 15 the inter the actual results
of the behaviour, ‘Thus if a particular tespanse of a
urunlnlmuu:lmp R)]lolwedbydlewgumnmuf
aucmlf ¥ ge, it ia |
rposes of description, tum&rmthempcmua
Emn of sexual proghtution, Whatcver its humr,r The
extent to wluch these forms of response arp :nna.te or
socially d k
for in spite of th:u i 1
mdwoufthmdcwlnpm:mhawuyctbemnud&.
Mymumnsuggﬂtthatthqmmgmtﬁ
part sodally rmp of bel and that
they wre mainly an effect of the system of dominance
uj which sub—humnn primate wcmnesf are Imsed‘i
78 AN
form. an ldeq\ﬂne envivenment in which the com-
pt sensori-motor ¢quipments of these animals may
evolvemt‘_rposorfml and nexual response.
vez:pe or monkey enjoys 4 position within s social
% i determined by the inter-relation of its own

T y
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dominant charectzristics and those of its fellown. The
degree of its dominance determines how far its bodily
‘mbe‘dllf :’:nﬂu :h.l‘ :nle " I d

ze number t o may possess, 20
except on occasions when theee s n superfluity of food,
it alec determines the amount a monkey cats.  Sexual
prostitution can be —indeed this is the ooly
poseible inttrpretation in the Eght of the facts at preseat
wwnilahle—as 3 m=ans by whick monkeys survive within
by sopiemel dsmizance.In many ca th =

asystem cc. In cases the assum:
tion ::?rhe female aexual attinod mymeanx‘mal
another, implies that in this situation the “presenting"
animal is submissive to the other.

Social relstionships based upon dominance oceur
throughout the smmal world. Rutting scals sccure
that piece of tertitory in the breeding ground allowed
them by their arder of dominance within the P
The dominance of a determines the number of
frmales he includes in his harem during a mating
seagon, Monkeys and apes arc therefore not pecnliar
in this respect. Their d lationsps, h Y
are conspicaoous because d:c{ charactenze every ficid
of behaviour.  Ifa p of monkeys finds itsclf in 2
feeding ground in which thers is an sbundance of food,
every antmal will be able to eat,  If, on the other hand,
food is passed iato & cage containing two or more

the strongeat ammaly will secure all.  As 2
rulc the weaker animal will not even attempt to cbtain
any foed. If by any chance it doss is abo un-
fortunate enough to atract the notice of 3 morc
dominant animal—who at that moment doss not
happen to have its meuth and check Full,—in
all probability it will be attacked. If it docs zot div-
gmiguthefmdmminedinim:heck uches, they
will be raided by the exploring fingers of the dominant
amimal.  For this rezson a great deal of carc has to be
taken in the selection of monkeys that live together ina
single cage, When the dominsnce of o fow anitmals ja
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very p d, the weaker bers in 2 cage would
starve if it were not for the protection they get from
kecpers.  Owing to shartage of accommodation it was
onee necessary to confine seven Rhesus monkeys and 2
common mAtadue in ons cage in the London Zm:}-?g:cnl
Gardens. When food was passed 1, four the
animals, who were completely doeumated by the others,
wonld immediately climb to the wire forming the roof
of the uge, where they clung while the mere dominant
animals fed.  After a certain interval a keoper would
drive thess four from the floor of the and, a8 they
climbed up, the other four descended, the kenper
remaining on guard whilc thesc weaker animals fad.
Dominant relationships alse prevail among the
members of a Family. I%n ]im.ile(r qetnbty of lguit is
throwa to a male sitting with his fomale or fomalea he
will ent all. Six bananzs, one after the other, were
thrown to a pair of baboons—the one a male, the other
hiaﬁema]ewr:\mnumingnml botn baby. The
male snatched them all, keep&ng be could not
push into his cheek pouches in & heap in front of him,
while his female made ne attempt te securs any,  As
was mentioned in the ivus chapter, she nuFln
have abtained some had her sexual skin been swollen.
Domination alse extends o other material objects. A
smal]l baboon picks up 2 basket or 4 glove that has been
thrown ot to the Ehll by a wsitor. An adult male
5 the ﬁung ammal squcals and rushes off,
pping the or glove, which may be picked up
Za ¢ maturc animal. Fundamentally, fomales are
treated a5 matarial ubjcctn,andmmurodbyl’hu
more dominant animalg, the weaker males remmining
unmated, In a baboon exluny an animal may be
dominant so far e fermales are concerned, whereas hin
dosinance may not be exhibited at feeding times, An
overlord may acufflc with bachelors for the possession
of some fruit and may be worsted, He dees not,
hewever, thus lose caste, nor do such citcumstances
ugually lead to serious fighting. [f; on the other hand,
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wduit bathelors were to try to steal bis femle, the
situation would immedistely result in serious fighting.
I.ftbu hm.hd.onmmuwdmsucbaﬁ_ght,themlwd

te, to become
whom be formerly dominated.
Deomination alse extends into thmlfhuru of punish-
mtnt, since monkeys and apes “hand down"
the punishment they receive. Fm'mmlu,nw
ghtt pecessary to examine daily an adult Ferazle
A jan < itheque who lived in a in the
e G-ard:?:pmt:l:ql amall Semth Ammczf: weelly
mm.kq. Ia order to do this she had @ be taken out
of the cage, 1 form of treatment sheguﬂy resented.
‘Wken the szamination was over and she was returned
ta the ahemmblyalgm!ledhm'hbmenby
(L mauackupunthcmkwmll
Domi alac: izen
relahum. A small adult fcmlle lmad.ryaa 'bnbwn
living alone in o cage of the Monkey Fouse in the
nga Gardens always came to the wite to be stroked
d groomed by several human “friends”. An im-
Hi fﬁmlebm“ trodi c:;. : iy t:e
wa introduced into L
mm sttempted to dnmmaneifrum all
the lwvms:;oftheug! Afmrlwlulethz
was reversed, and th yeliow baboon m
torment the Hamadryas, ithin a fow days the
dryas baboon refused to come down to be mhadand
petted, maintrining » ive attitude a8 if she were
mwueorfthgmuung ngmbeckonmgwhﬁﬂi h
the wire.
pmudthﬁ)!llwblbmmmedmﬂhhe.r I:lutu
soon an it waa she ¥
her former hebits. The amsistance one monkey gives
a d fellew fi ly depend their
rchtive positions in the scale of domzinence. A bachclor
mature baboon threatens an immature male on the
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Hill, The young animai squeals i terror and imme-
diately atzacts 3 more dominant adult, who heging to
threaten ity Substitute femals for §
shipa within @ barem, the overlord being the dominant
prutectar.

Female baboons wrc always dominated by their
males, and in many situations the attitude of a female
is one of phiaod; ivity. For pl h’:;%:?m
a8 h when males are srugyp! hez.
The sul 'uglﬁn{:dd the female wubhuman primate
forms ont of the main distinchons between the havem
of the monkey and the harem of the lower mammal.
It is the lower mamal who allows oe doea not
ailow matng, but it is the male primate who mainl
determines the time and frequency of col
his bekaviour is, of course, stimu by the phymo-
logical condibion of the female. Female baboons are
prusive both in the matter of their disposal and in their
usage a3 sexuzal objects.

Socisl relationships besed npon deminance may be
regarded 43 3 weries of ada reaponsey tonditicocd
mﬁuuwﬂhﬁnam will be limited bry the possibilicy
of% its desires overlappiog thoss of &
mere inant anital.  The ecoly equabty within &
social group i an equality of domunact charactoristics,
A state of balance is only temporary, and at any
may be disturbed to & grester or lesser extent, the
membera of the group readjusting their mutual relation-
ships, The group then settles down in 2 new equi-

ngise. AL: inferior wnimal will move towards some
food that is predfored, stop suddealy, tara to look at its
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dominant comnpanion, and then tetreat, making those
noises that are associated with sitaations of and
aubymision.

Both the male and the famale primate are slways
to some degree in 2 sexully excitable condition, and
the atimuli that can rellase their sexusl responses are
enotmously vared. Any member of a social group,
old or young, Wl stimulate scaual reap in anoth
A monkey will, s Hamilton has shown, also attemapt to
use kluens,.g:fpiu, foues, and even snakes 13 sexual
chiccts. Baboons chained up to siakes on farms in
South Africa are often observed proffering themselves
scxually ta dage,  All kinds of objects muy be used for
sexual ?urposes. A female ape will masturbate with
fruit, gless and sticks. Thia diffuse sexuslity allews

I ek di i and adzpted to

the £ socal ife that s based system of
rigours of 2 e in upon 1
domumanee, The lack of definition of sotio-sexual
responsss, the variety of the forms they taks, and the
numeroue gitiations in which they are releaged, 3
adeqﬁlate scope for their “prostifution”” or modification.
All situstions which atimulate sexusl prostituton
arz alike in 50 fa7 an they allow an animal some advantage
that it would otherwise be denied. A weker animal
sctures some food and immediately presents sexually to
a more dominant fellow. It act nrmual submission
may or may oot be follewed by the donunant animal
mounhing it or grooming it, but the sexual stimulos
un::,lxlr serves a3 4 means of nhibiting the dominant
aninal's initial response of antagonum aroused by ity
dgg:\:non of food.  In this connection one ia reminded
of Lashley's remarka on the impulsive chameter of the
behaviour of terns "*—"One p of stimuli scems
to guin momentary control snd determine the bird's
reachon in spite of contradi clements in the situ-
ation as & whole.” A strange chick that 2t ane mement
is defended by an adult from the attacks of other birds
ofthcoolon'[{;natthsnmamckndbyinfommpm-
tector. sight of the strange chick calls out
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movements of attack; the xight of an adult attackin
chick culls for defonsc of the chick.” A wmdlar con m
of siaal i Thn e yackod e e o
e y of the ve t, thus
mbm.ng the aggression and stimulating @ brooding
respanse. I che adult bird is at same distance from its
newt, ity sttitude soon ceverts to onc of iggroesion,
The behaviour of the terns affordn a close parallel ta
the behaviour of bat of of other monkeys in site-
ations of sexual prostiration. The transition of tha
reaction to one of brooding ia the same in
kind as the transition of the aggresstve sttitnde of a
monkey to ene of sexuml interest when it is presented
:‘ith » uexua]ud stimulus by th;anim&lgwhmca] acml' ities
ve aroused its . From the analytical point
of view the mmsing natwr: of the sexual stimulus
is more im; t than any kaowledge of the genetic
background of such responses as come under the head-
ing of muahlrrmtituﬁnm Huwever it is possible that
these liberated sexual responses are socially conditionad
from Hight reactions stinmulated by fear?  This wiew

imples that the acts of umon of ¢
mankey—other than thoee sexual ends,
whether reproductive or p]lyful in lllrul'l:“—ﬂpﬂ:lﬂll

in which the

animal i5 dominated, Tln: monkey's presentation i
social situations of this nature is all that iz left
of it priginal roaction of flight from the snvironment
of fear and discomfort. The act typifying eubjuge-
tion accordingly becomes the mevement of turning
and the of thc ters. The in-
hibition of Hight ma:
mndlhumng, mm:r.- !ia turning of the hmdguum at

muml with luxnal atimulus to which h:mmednhe]y
teaponds,  Thia new atitnylua is stronger than the one
that bhas evoked the display of his aggression. Such
a series of svents could pessibly form the b

out of which develop the modified types omema]
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tesponse which characteriza an animal’s adaptation to &
aocial life ruled by deminance,

An instance of & weaker animal obtaining food i the
presence of a domirant felloor was quoted a2 an exam|
of sexual prostitution at the begizning of & preceding
pﬂng‘nﬁ:. Inthephceuffoodmymmnlﬁ'eﬂ
might be retained in the same way by the
animal. Byproﬁ'u'ingkitwlfuma}]yumlglltlhowd
off a threatensd attack. A young animal draws the
thr:lats of ap adult, It may then immediately rr;h aviy
or alternative ent, naually squesling ut the same
time, the chm i beha‘?aur thus inhibiting the
threstened sttack. The cwo animals then pay oo
wmiore attention to each ather, ar alternatively the
anizal I‘;;’%mchu the domizant one in the
poeition and is diately embraced, pechape g
and even mounted,  Sometimes one oBserves an animal
that in being tormented by ancther mn to it and clas
it tightly in an embrace, The screams of an anim
pressuting to & tormentor mey attract ancther aai
wha rishes forward a9 the dominated animal's pro-
tector, covera it and threatens the one that was tarment-
ing it. An animal may iﬂunt rexually in order to
witruct an enemy.  Though this form of prestittion is
not commonly observed on the Hill, it 1o often mani-
foated by coged aniruls. A monkey on one side of ¢
wire-netting may uften be scen pressing some part of its
body to the mesh to be groomed by one of the animals
in an adjoining When the stimulus dravn 2
responne, the animal that has proffered itself suddenly
eaps at the Sngers that have been pushed through the

wire, A:mnmobmmyﬂmpmﬂ 'l;”llll:hl
situation in to pick an anim

sented th ﬂ‘bﬂ: wimpf&" ddeni th:l.nima.ltll:r:;
and attempts to bite. Other circumstances may alwo
be observed in which a serual approach jn used to obtain
accsts o an ecemy.  For example, s young male mon-
key playing with an immatute of about the same
aize moves as though it were about to mouzt the fomale

a2
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lly. Asshe de, and iz p ing hurns her
back, the %smmcé‘fmimly bites her, s;:n:d behavi]:nr
may be time time, perhaps y in y
within qu of ten mill\mu.p:.i\ Common for; gf
behaviour to be observed on the Hill is a sexual approach
that seems to re\:ederhemlillmmo&'nﬂiﬂgeﬂmen
soafle takes » Onc haboan appro another,
smarcky its lips, presents, and, having evoked a
reciprocal response from the other animal, immedintely
turag round and threatens, by gesture, some animal
who, previow to thin performance, did not seem to be
in any way i '"‘if.\thcu' ! Itw th i

1" d in its new friend's
behaviour, and bath become ive towards the
third animal. ‘This type of proatitution” maey be

regarded anthropomorphically as & means of secw

an aily. It seems to brg:- solny'w resemblance to lno:'uf‘gr
form of behaviour exhibited by younger animals in
their play, Two will be gllying when ane suddenly
stopn and move off. Tt fcllaw may then immediately
asyume the cap 1 ] bach

locking d at iy
ting play rWhgn ing, b on the
Hill may pay oo atteation to each other's presence:
r.hcynuysi:‘wwpugnldty, and threaten cach other: or,
on the other hand, they may make fricndly ndvances,
amacking their lips, the winls cne presents to the other.
Thus a sexua] approach can usually be interprated ay
a friendl ting and 3 sign of good feeling.
within the sphere of the heren.  Asy smumal may lead
in&:mmﬂofa&l:ﬂ(‘ﬁ:rq.hmmaim‘:lg
when a female attempts to 1 may net be folle:
by ber overlord and the rest of ber group, On such
occasions the famale, after lookiog rownd at hﬂn;
stationary com| %, returns and prescots pemistenl
to her averl, and at the same time she 2y squeal
i ly. Her behaviour usually stimnl ane

h

of twe cha intic podes of ok He may
cithor attack ber or, on the other band, he be

[FEFN a
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sttracted 8 ahe moves forward ia an attitude of present-
aticn, and 25 he follows her, he 15 in tum foll by the
reat of the party. The presentation of &
fomale to ber oweelord afier she been unfaithful
has already been noted. ‘This may ottur whether the
male with whem she has had sexual contact is an adult
or an immaturc amimal.

When the five famales were removed from the Hill
and isolated with an adult male, as exphincd on page 219,
they formed a harem mmdad excellent oppor-
tunity for study of the responses of the indi-
viduale within such 2 group. Prewmously on the Hill,
mdlgm.nmthmmenwmment,thendultfmﬂeﬂ
displayed mnpemnmlnl d&l’f:ru.lr.? that weru beat
sponding sexual phases, It was obvious that thcy had
a scale of dominance. Some asserted themszives more
than athers, particularly at feeding times, when the
mare ive animals attempted to obtaia more from
limited supphes of focd. Their degrees of daminance
mmnham;fawdmthemﬂmmcﬂmuwthemr-
Jord, and could be seen in their ing d
aggressivenesn to the human omwlgm Eme in
pnruwlar sczmmed © mment close observation, and sh

]

wunld her lord, megaeding him Gxcdl
prescnt to erve] ng him
&In guthnngh!hehldhee.ngthm edz

viout often stimulated hinaggresaive roaponses
mwandathcabocrvcr.

The male who was chosen to accompany the five
ferales banished from the Hil was the overlord of
the immature femals who had been born in October
of 1g28. He had taken charge of this animal about a
year before their removal to their now quarters, and the
two were well adjusted to each other in their general,

not in their semual, bebaviour, The litthe
female domirated the four adult femules for sbout three

% These soitmly were oot oo cxlobyion for soverl menthe and had
‘rrome srmcwiat unomd to being cimerved.
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weeks, showing her superiori her lack of fear and
therudi.ncwwsvithwhmhlhzqu:{emthe&omofthc
cagr tn roceive fruit that was offered. At the beginning
she did this without looking round to observe the

iona of her loed, her T f ing
the only ufF | ber attitnd
and that of the adult females towards the male who
domiznsted them all

Ne sating behavicur was chasrved during the first
weck after the formation of the harem, all the adult
females then being in n quiescent ?hne of the sexual
akin, Durng this time the male's previously eatab-
hshed reladcnship wath the young femmie did not
apper to be affected, He seemed to faveur her

advances and in her sssumption of the masculine réle
in homemxual actinties with the other femalss, A
few days later, when all four females were showing &
mavimam smount of swelling, the male became irritable,
attackang bis fomeles as potstently prescnted.

At thin time he inued o no to the
i femak's of food that had been

inte the cage. bntheochﬂ'handh:ﬂdwsly
attacked one of the attractive adults who was

mrelling of
the sexuzl rkun of this fomale persisted longet than that
of the others, and by iy bebaviour it was obvious that
b found ber the moot stimylating ly, Inaddity
to mating with her, he often followed her round the
cage, bitng her, nsully in the sowd of the neck
These “attacks” were carried out without any nese

¥ Soc below.
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from either animal, and they did aot seem to intersst
the other fomales in the age. A significant chan

then appesred in bis cclations with the young fonuf:,
who no longer descended fearlesaly to accept fruit in
the face of b th d attacks, Wi sbc had
hered the aecesary age o take an offering, she
presented ing in terror to the now antagonistic
male and often dropped the fruit she bad Just nocepted.
A ch also appeared in his social adjustments with
the adult females of the harem, From this time most
of his attention was cccupied by any femmle who, at the
time, was showi e Niog * the a
E:itim of this female being sbown, for example, by

% i to accept offenngs oih food.

1 liy adjusted, the “teeny ™
differences between the four females became increasingly
obvious. They formad temp friendship s
th 1 This in hy, aince none of these
females bad had any experience of each other's company
for at lesst two years, One of them was especially
manculine 1n her reashons, mounting her frllow females
nmretlh:.n‘%s;rh‘;i d&ommﬁhﬁr&tshlzeﬂwh:dhwedd d a

ter £ the movements erver] uti
Eluhur vexual phascs, and became wery reui;r:.g
wwnrdnnl;:lr:us. Ashnsbmmﬁ,t}g;f ofren
madc the iespate in het hoatili tation
and by Iqued:.g:gm i secand km’l:{ wmmlny
ways was in better condition than her fellows, became
the most indopendent member of the cage, When
intmduoedmthenewhlmnlhemnu:ﬁ;égasix-

manthsold baby that was aubsequently kill the
overlord,  She showed wgns of bes in ::yat a
very carly stage by attempting to secure . At first

she way very wenbative in her movements and scldom
approached the wirc withont wmultancously prescating,
® Although the four femalan were approximatzly in the same ropro-
Mnﬂmn&ﬁmh(l@mgéhmﬂ}hﬂ,mﬂw
mernal-skin wwellong zarely coincided an leREly, owEly T
ey m the kngthe of thar mamtraal cyclen
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but after the death of her baby her independence became
more propounced. ‘The third feomle was 1 semewhat
passive animal wha, after the firat few days in the new
environment, kopt closcat to the most subdued of the
four adult females. This third female vary marely
attrmpted to obitain food offered to her, and maintained
1 persistently passive attitude except in her phases of
sciial-skin swelling, when she naturally assumed the

ition of chicf female in the harem, The fourth
emle had besn jously cerned by the bi us
mgleoanhcyg:I‘f Szemmysnbd in all
her movements, «ven during her most active sexual-
akin phases. At times she rarely made 2 movement
without firgt regarding the powtion of the lord to
whom she T iy l. Sheap d to be
in 4 constant state of subdurd terror. Sofarss ! know
no sorious atack had boen made upon her by her new
averlord to account for her behaviour.

The circumstances of the death of the baby that wae
being nursed by the * ty" ind d
fcmjemwwthyofrecnta. Tt was four and 2 half
months old when it was removed from the company of
its father and taken wath its mother to the cage in which
the new barcm was formed, At that time ats mowe-
ments were suﬁciemg‘;ull co-ordinated for it to leap
a gaj ofe:lghheeni.n With the exception of tha

all the animals in the cage weee at one Hme or
anather observed aticn "a;dw lt{:ru:i ining i?‘gg italia,
attempting to groom it, embracing it. young
fomale in particular was often seen pliying with it.
The firat attack made upen the baby by the overlord
was noticed on an occasion when the mother wan
attempting to secure same food that had been thrown
into the cage. The moment she bad picked op 2
pmlceoffnut&he}:menmdmﬂmmle,who,nmﬁ
fheless, i dixtcl i th ing. wteitad
towards her. The female thereupon dropped the
fruit, only to pick it up a second time about 1 minute
later. Again she prescated, and this time the male
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5 upon her and bit ber in the back, ‘The bal
'P:ﬂs Pqndmbﬁidehernttbeﬁmnu{'thisnmrk,by
and i (ately afterwards it climbed upon ber back.
Undeterred by the assault, the female attempted
to ascnee some of the food. "I'lmnﬁl:nnmem
llunclledlnlmknpomher,hthumﬂwncruﬂ'ofm
ller.k,s.ndthmumc dd d his
ymmﬁmmlml riding on her back, biting it
gruundlnd mccliatel hﬂlb’u;’!.’a M:ﬂmﬁltﬁc
was im rate up and carcl
nursed its mother, whil gl Pretu'edm{
corner of the cage. Aanmhrmultu the mnther
and baby occurred about & quarter of an hour later.
The baby was found dead that evening,
Vambuhtymthgb:hamurcffumlusuchuhu

d in the be
called "Inmpmmnul" in thc absence of h:uwh{d
regardmg ite 'bnm. gmpenmmu] changu that are
be cbserved in theamtur.‘eoflfemnle baboon buwud:
the close of gestation. She then becomes more sub-
durd than she is normally, Her geneml activity 15
diminished, and she spends the greater part of the day

quietly sitting beside her sverlord, In mo
plmuthzdmumshndammyofthe ant female
affects the mavenents of the male, and animals

ap; Fory quist,
%’ of the bachelors that attach th ]

to family parties presents many 1 of intereat. It
bas already been mentioned dutg::m family parties
attract hachelors mgre than do others, and it han afao
botn noted that the bglndhuholdm' g the bazhs'hglorﬁ::dr.:
fumily is interest in

Thisinpmn thyefantﬂlatthnbmhdnrnfl
MORCEATONY pnrtyd.ounmmtlnucmumm
writh an overlord after the death or removal of the fenale.
g::]ybacbelorwlw%hoen mhadh::ilmon odu;

continueul one yur and intermitten:

for two years, almost entirely ceased to consert with its
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overdord after the female had been removed from the
Hill. L of infidelity b females and
bachelors attached to their harem abs lend wpport
2o the iew ha tho backulor i el o the group manly

I:gmdw exkibit their seaual jnterest in a pesuliac
way. When the overord initisten o change in the
anilgeparty'l'pouiﬁm. his female or one of his fomales
may be slow in responding, The bachelor may then
stare persistently at the fomale's cyes, alteraating this
with a searching look at the avorlord, who may

looking back at bis lingenng fomale,  After a little
while she . On the dioruption of a family to
which they have belonged, some bachelors have evinced
an occesional intereat in other family parties. There
huve been other unmated males, however, whese
attriction may have bsen more specific; since after
lewving a havem to which they had attached for a
pcric:fthcyhavenmngnin'oinsieilhuthgmm
any other family gromp. The part plllynd by an
attached bachelor in a “sexual Sght” that leads to the
disruption of a harem is discussed in the following
chapter,



CHAFPTER XVI
THE COMMUNAL LIFE OF THE BABOON

babmunrofthcmhunf:bnhwnhrem

haa been di , and

ane may how consider a'he wider social environment
wnhmwhmhthehummm (}nMuuqu.\llm

the London Z el Gardens males, or
bachelors, form the most imj nt element in the
sacial bacl of the family 3 whcrus in the
“Affenland™ in the Tierpark nm Mp

part of the population censisted in 1gngcfmmmre
males.

‘The sexual and sociul behaviour of the bachelers
in identical with that of the mated males of the colony,
except For the ab of overt
Most of the unmated malm an the Hill nyually wander
nboutandmalom,mptfmthnupmodawhenthq

mgnﬁ in sexuml or prooming wctivities with o
fellow. g of the lips and presentation,
which usus]ly mmm their fricndly rcll:uons have:
been deseribed in Chapter XIV. moyements
almlmu:Fﬂnythcammnnflblt.belmwhnlundlﬂ
the geni of ancther ns he gesturt
sometimes leading uther o chumng or to other

ip ily strike

0? Fncndabpa'w:thachathﬂ.undﬂuraumapur
animals may be seen conatapdy imgether,  Friend-
mindsomnbetwmmo]dﬁm]eandlyaungu

LN Onsmchmhhmhlghludlhmemandm

of the youn|
whn::th:nmenfduthwadolﬂwnt. g;_r
rmale was seldom asen to miv with the other i :.mmamrc
animale of the Hill Wh:;mﬂmmrmmtedud
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it was immediately reacued by its protecter,

with whom it often 3 homnznnllch\nuw.
The relationshi th:tenﬂ.edberweenbuhslnrsmd
the youog female bom on the Hill wers perhapn of 2
different arder, since they always had 1 hrterosexual
basis, They arc discomeed at a later stage, when the
devel t of the young female is considered. It
Dg;:nmmmgwmhuelhnwhgnnllthe

is porl

femP:Iu were removed from the Hill, the abandoned

overlords imuediately merged wuh group of

bachel A t m'h ﬂD.‘

of the colon: wuld beumblr.mpmkthoutwday.
Rarelys without a2 scuffle between bache-

iors, but it u difficuit to unde.rsu.nd the causes

of their quarrels. Clecasionally it is dus to a baboon
atbemptm%dw socure food t!lxt is snatched by a more
low. 3 fight ia
oae animal rashin mamr_kanoﬂmr fohasevohud
a squesl of terror from an immature animal.  Usvally,
however, fights ar= begun ax 2 display of dominance,
uum:f wddenly threatening  any other in i
vicinity. ive baboon begins to grind i
taeth, to “'_\mm" to grimace and sere at the enemy it
huchmcn,whalettmka uick theusting movements
on the rocks with its hand. The response to such
behu:;]im: is almont reflex in ch';nct;:;h threatened
animal, cither alope or L3 its neighbours
beginz a reciproczl d.llpl:g:f dominance, Onee two
mm\mlvedmmr.hzquu;!l :t;umfwoth:urﬁl;
to cipate, They rush to the scepe,
Lmn?:;nth:ammal who 18 at the moment Jess d;'?:nlnt.
thy

& &::ds t the
colony and mated males and f:.m:ly Jjoin
in the fight, The more aggressive aeems o
be noafected by the increasc in the number of the

* ‘T'his perture 10 performed by muay monkers and shows bote rarie-
tson. nmqﬁmaf&:ﬁmhbmumpnndb
tveuplete cyerrion of the upper Iipy whieh Bups bark s the wumal
opena 1 meath,
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enemies he bas called upon himself, and thus the babson
fight assumes its pens:: character—a single animal

allies in thesc fights has already been described. At
other timed animaly arc attracted by the crhes and

itude of the dominated Baboon, inuing through
cut the comrse of the fight to regard one another's
movements closely. It 13 rare for these suffles to
develop inte fights in which the animals sericusly hurt
ane another, the aggrenive animal vsually routing the
group he opposes.  Ewery time he darts forward
Tetreat. A3 he retreats they advancs, the wounds that
are made being inflicted during these sudden dashes.
Dhoting the acuifle, tom of the animais belonging tn the
group that bas collsci=d o oppose the aggressive amimal
may suddenly begin to Gght each other. Their activi-
ties soon attract the jon of vther "! in
tbegmrﬂﬁgm.whirhm?mnimmﬁm ‘change
front”, Thuy, one usually notices that central
figure of the scuffie—the animal that has been opponng
the gmnp--auddenlydnﬁphm with one of his

nezits, and joina with X i

:ﬂ:amnmntb:ﬁnm,mmofﬂ:dr ies. Such
u series of evonin may be topeated seversd times during
the course of a lengthy fight.

Orverloeds of harems engage in fights for many
reasont. ‘They may be attracted to the scone of a
quarrel already in progress, their bebaviour oo such

differing essentially From that of the
unmated males. On those occamony when the over-

his female or fermales often show fight RCCOMmpAnY
kim in his movements in the scoffling group. At other
times the females may remain oz its outkira. Hia
behaviour differs when he becomes the central

of the fight, » situation of this kind arimng in 2 vatiety
of ways. In o displhy of dominance hs may thresten,
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prrsue 2nd rout either one or aeveral of his faliows
without actutlly inflicting wouzde, sad without any
signa of retalistion on their part. On such oerasions
the membets of his harem gumlly follow his move-
menu Ato&umuhalwenmmmy
aromsed by bis perosption of the “fear-threstcn-
ug:rlmtndeufmufhasfmmluerofsem
animal anonhnallrmdybeenmdanfthm
with the return
ufnfuna]eaﬁnrahehaehadpmmlmusmmwﬁh
The nqueal of & terrified
:.numllalt threatens another vavally evokea an im-
mediate response of aggressive protecton from any
nelghbmmng dommnnt nu.mnl. Iitu unneoemarym
t an
the"feaf\-thmmmg" smmd.eofoneorfhn f!ml]eu
lmnnyld.exucn:lapprd:ﬂumnofthe&ctthnttm
his fernale rather than any other animal who is behaving
ss if it weee being attecked.  Sometimes an overlocd
may suddenly drew the aggression of his neighbours
for no obvious ressan.  Sinee this accesionally happens
at feeding time, whea all the snimals are crowded
nogethermupomh]ethnttheam:khmeqmnﬂled
over food. At such times, and at others when the
overlard has evoked the combative sctivities of his
fellows, his fimale or fomales usually and immediately
aspuma a copulstory position and crowd arcund him—
m:gmomgamum‘ pﬂtylhennl;muunhngh:aﬁema.lz
a1
partgmonce observed covering 2 female
|.n way while the overlord tock & mors active part
maﬁght. Ifnthﬂﬁmﬂymummthemmy
of these scufles, their meml behave in a similar
immediptely move avway to a quistsr area
Ewryf‘lmllymthcl.mdml{illw &t same
titne or other, bulnnnﬂrtheoomempmedlbmnve,
th:uvu{o:dnwoeodmgmmhnghumm. Sinee
no obearvation hax been made of an overlord aseing
his female in sxual contact with another adult male,
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lnsmknmwhcthﬂurmd:mlbomveﬁ_ghum
the of his ion to her

It s s possiblo that they i an attack
:g males whe are trpngmnbm.nlfc:mlc

the barem, Unfortunately, »o fights have been
observed intermediste in scverity between abortive
scuffies which are usuzlly of short duration and the
scricus “scorual fights”™ that ary deseribed in the follow-

i‘Knnrm%lllf. dour of miost male bat

suggests their ive :nd.:&'emnos -] thc presenice of
femnleu within rie On rare occaginna, however,

and every male
mswbemg,althepu‘ﬁnfllfe,mn:mn
an sttack upen 4 harem, The behaviour of
ones mele influcnces another, and there have been fewr
“pexmial fights™ an MonkeyH:lI in which most members
of the bave not boen eogaged.  Though mated
animals have never been known to initiate o “seacal
fight"; almost alf of them have been sbeerved participai-
ing ence such « Gght has begun, The *'sexual fghes”
on Monksy Hill been so sericus that they have
boen responyibic for the deaths of thirty fomale baboons,
After each of the sericus fghts had eaded in the desth
of the female round which it mged, the lony settled
down in u state of bainnce wlw.'h,.ssubugucnt events
proved, contsined all the seeds of further diuruption,
Signe of the decroasing dominance of sa overlord
were sometimes noticed some moaths before an attack
wae made upon him, For example, the last femals
to be kiled on Mozkey Hiil been Jost by her
ovetlod for u short time three montha previous t her
death. ‘The boginnings of social d jon were at
muﬂwpmugedmuthn]mobww:mys. Thus
tianhof;heburhreemmn] fghta", most ni:hox phasce
m; 4l were wubde but
y“]r.hnngelm mdmdmhnmbys ofthcﬂveﬂotdnw
whomaubwqmtl attacked. They seemed @ be
avoidiag contact with felloors, in wheae attitude the
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observer could detect nlgrm'ngaggrmm' . Thesexual
condition of the eis;l_pz::gndri:\nown cone
nerted with the outhreak o ilities. The females
who have boen killed bavc represented all phases of
thc netive cyels. Smnehamd.tedmaphm
of the sczual skan, others in 3 qui
phaae ofrge skin, and one anirmal oras pregoant at the
tme of her dnﬂ:

I have not observed the actua] beginning of a "sexual
fight”, but observations of theic general course indi-
cate that it starts in the ;ame way s all other fights—
a,sacluarwcl between two animaly,  Thers is no evidence
that it begins as n concerted attack of unmated males
upon the harcm, The “scxual contests™ seem to follow
a stersotyped course, and the enly significant differ-
ences that have brea obscrved bave been those between
fights invoiving o moncgameus family party and the
iifhtthatmuocm:dthcb!gamom harem,  The initiator

ont fight was the bachelar who until then had
becn attarhed to the Family and the fallow-
ing descriphon is based maioly upon the behaviour
obecrved in this fight.

Some time before the beginni orfthcﬁghu
was noticed in the bchawuu:lﬁ bashelor. l§:
always keptnurmrhgmglefemaleofthgpuqv but
at the same time appeared to be g the move-
ments of the aver] even more Iy than usual.
When the party was on the move he would
hang behind with the female when she . At
this time no change was observed in the dour of
the oveclord.  Five days before serious fighting broke
out, the bmhclo«mabmedthmnenmgthem
lord, who turned on him and routed him without

to blown. No other animals were o the
bourhood when this attack occurred.  Five
hmr ﬁglmng broke aut and the fomale was scized
< ingle arty spom which s focwoed the ggrne
21 w] was ve
mgle Pﬂﬂy‘m ather copmbatants. Itlsgumdu
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-, who istently coversd the female
with bis body so that she was uzable to move. Her
attitude seemed com ¥ passive as she was pulled
from place to place by her new owner, who
ber fur and ocoaio mounted ber, Although the
overlord was in their immediate wicinity, he did not
apptas to be paying 2y atteation to theit now rlation-

I:Y. He was far more intcrested in the bachelors
and family groups whe were crowding round and
threateming hus party,  Evcty now and then be rushed
at them, and they instantly scattered. The surprising
feature of this phase of the *“‘sexual Gght” wis the
pparcatindif of the overlord to the fact that the
blcbd:l;rminpomuionofhi:f:?n]e. Ollldulicﬂn]l‘:
ing day, however, he reguned his female, only ta

for & accond time to the same bachslor withie twen

bachelor k

occurring usually in the midst of a scuide.
Ag the thres closely observed fights have shown, a
female may change hands times

fight has ended.

such a fight numerous scuifles over the
body of the frmale may ocour i tho coures of 4 wock.
Dnﬂngr.hgfo?metmmﬂ snhzmybeobeerved,m much
the worsc for wear, proaming or bang her
seducer, Assocnuother%mlu nppm. h:l:l{l.nd.s
over her crouching body and throatens his attackees
h{mdl.lomimntly displayang  his eeeth. This gesture,
which is repeated and al with goashing of the

But suddenly they artack.  There is no concetted action
or atrategy about their movements. ‘The femsle’s body
remains covered by the male who hea her foc the
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exposed.  Such a general acrimmage seldom lasts more
d:mﬂminmnrt&:}.whm:heumher:uﬁ:e. Dur-
ing the milée the sought after female has remained
mmpletc]{&puniw,m ing no attempt to retliate or
Her assivity continues after the
ﬁght.anduh:dwsnutmatwhcnahcﬁ.ndshzmd.fm
the hands of 2 new male.  Usually 2 male who succeeds
it ebtaining the female mansges to hold her for mare
than onc aitack, Betwoon succesaive #20tms ho may
meve to a more ic poaition. Favourite
on Munkey Hill have against 3 wall of rock or
down a well in front of ane of the entrances to the

ale_eiB;c%{denm
ill is seething with excitement after 2 “sexual
t" has been in progress for a day or two. Small

isolated fights take p]awe botween the bachelors.  When
a bachelorsettles for a moment he locks rouad, regard-
ing the athtudes of the animals near him, fmqnmdy
threatening them all by facial grimaces, by opening his
mewth and displapng hix , which be continuously
grinds, and m&":kﬂlmmnfhahmd. m
and then he at his ne.lglhbours, who 1 unel‘y
retreat.
animals, nnu * lmgle one may, by wlut stems to be
a vain display of domicance, vanquish a group of us
fellows, 'When the memberz of one harem join 1z the
attack oo mnother, the females behave in the same way
an thl:l{di,o in less umu:jghtu. E::mﬁ mMr
aver] aggresaively join ghting
&t other tl';:z, when an ovetlotd # on the dufunnw,
he may cover the body of his female as e threatons
the animals whese sttentions he has drawn from the
cenire of the l‘iigh

A "sexual " usually results in the death of the
fumleomwhomlthuraged Whilc it io in progres
she puffers continnous physical toement, and may s
be unable o obtia food. She in mounted by every
male who succeeds in winning her. The fight con
tinues over her dead bedy, and the males ntill treat




156 THE COMMUNAL LIFE OF THE BABQON

her, oren though dead, as 2 sexusl ohiect, An the
dead body was always removed a3 soon as possible
from the iii.ll, it was impossible to discover vwhat the
natural cnd to a “soual fight” would have been.
The attitude of the overlord directly concerned in
the fight nsually varies in the successive stapes of the
battle. Meation has siready been made of the apparent
indifference of an ovu'lorg to the seduction of his
female by a bachelor who had been attached to his
famly party. This may have been partly due to the
fact that by the time of the fight, he was a0 conditioned
w the bachelor that he continucd to perceive hum as
a normal companion of his female. In the later stages
of the fight the overlord becomes one of the group of
attackers, and when finally vanquished he joins the
body of backelors. In one fase an owerlord became
the ion of a bachelor who d d hm
mmplcbefy, following this animal whersver it led.
‘When he was slow in following, the bachelor would
tarn and ru%ud. him fixedly unul he moved.
ic fighting may continue for o while afier the
of the bogi:?’ths dead fomale. In smie of
the serivus wounds that many received, no animals nther
than the coveied femsly were killed in the fights that
were witiesged.  There were a few bachelors on the
Hill wiw temzned apparently unperturbed when the
colony was in a statc of disruption, and who were not
whaerved taking part m “aerual Sghee”,  Usially the
lcss pupnacious of the mated malcs also withheld from
the tn. The i of the bachel gaged
in a “cxual fight” are 5o focussed upon the fanalc who
is its centre that do not divert the attack on o
one of the females who has followed her overlord intn
the frap.  Perbapa this is pattly duc to the fact chat
in fighting these lggﬂmiu fomales play & somewhat
mascyhne part, They do not adept the pussive attitnde
“?ﬁwﬁﬁd&m&mj‘ﬁé& that took place on Moakey
' that place on
Hill was peculiar in ctetain resp sud involved the
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harem containi n&::m femalea. It had been cbwious
for some time the overdord of this family pm:y
was decliving in dominance. For several da
the fight broke out beth of kis females it
maximum amount of swelling of the sexxal skin, and
bnthnppearedmbemlh:ghlysemnlsme. They
ta their in a crouching
ué in to their g h:i BOme—
fimes mounted them, at other nmu groomed them,
and often them his
bites on their backs. 'The first seducer in the contest
‘h'[‘l:: b - ml'l i far ﬂrﬁ:wlwu&mr&edlﬁmm
t was iar in so far 32 o ne
his ﬂanulcﬁg afbt:rp;:‘: 1nitial seduction and took no
part in the fight. He walked about with hus remaining
mate and never teacd hus head when passing the
scuffling groups that covered he other female. At
tumes he wag seen attacking the fermale ieft to him,
gﬂlm her down and Biting her whenever she moved.
bt Tasted for daya 2nd after the female
trenty-four hours before the body
cunld be removed from the Hill, Dudng this intoreal
fights continued to rage round the body, which chanped
hands scveral tlmcs Its cwners carried it around by
the wast, g d i, ined its -genital area,
and often copullned with st
Although their squesls of terror mey precipitate 1
fight, the ummature baboona in the colony wsually move
unmolested thraugh groups of ecuffiing adults. The
wy which draws the prolection of & mature animal
mﬂ iven in a vasiety of situations, It may be
when the young animal is bullied or threatened
by a mature haboon. At cther times the immature
animal may have been hurt in o fight thar started in
with 1 fellow of its own age. Most commenly,
.ayuungmlmlmhwdpmgluqumlof
terror for po rtason thar is obviows m the human
obecreer,  Somas adults rush 1o the scenc, throatening
oae another, and the young animal scampers lwu'_r

LA
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Imature baboouns ate much more active than the
mature acimals, snd are wenally secn playing. No
prrmanent “friendshipa” were observed amongst the
young baboons in the London <olony, snd obecrvations
were not made over 4 sufficenty long pericd to deter-
mine whether or got they existed in the Munich
“Affenland”. Moention has already boen made of nn
immature baboon thut was permazently attached to an
adult male on the Hill, .

The activities of the animals wre varied
and nml::ry\;ns They are oﬁ;ﬂ gm be sezn
and tumbling with one another. A crippled Idl)f
ruale was once ohserved heing tormented by twn im-
maturc males, who werc then sct wpon another
immature smimal bigger than themselves. The ndult
made off and the young animals continucd to tumble
mdﬁghxmthuc.huﬂur On ancther cccasion n

roughly with 3 small four
oldbabyumg ) azerm.

to 2 harem.  ‘The baby
acreamed and 1ts playmate hastily uup:d.

The young animais are attracted all kinds of
objm,mdunbcumphmgmthwhlm}npp:nu
to be threwn into their enclosure.

mthmrllmdsmdwwbasbemonthurhmds
T unhnmththem;nmnofmmhﬂmmwnth‘im
vikitors, an in their mouths.
In unich Lb:ymoﬁmublzyul::e;hpngmth toads
that they have dug out of the wet mrth, I soce
obnerved 2 group of younp baboons bolding # tead
thcyhad tmmththmmmthmsleepmg
imal S azother, hondlu
oDE young an; carry w|
E:: anltsbnr.k,n:rhmgnfmlmbellrmthe
wago-tata by in carried by an adult famale.
dmlayuungmhlmhﬁlmlfmnhm
One in particalar was often sctn in the compan
&emfemak.whmhg&eqnmﬂymmﬂed éﬂ
cften join bachelers, with
grooming and sexual activities
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foldum g friend in its arms, 28 an overlord does

c, and & mother ber infant. An overlord
mny embuuayoungammllmthﬂ way even when
hin firnales are in the medofw 1ate vicinity.

A baboon is n wvmd. and med
an mﬁm mn.\'.m'l]E whose th attack has 5 ath b4
it to prosent. Adult males have sometimes boon
observed covering young animals who attempted to
escape. Sometimes the terrified squesl of o young
baboon attracts only @ singlc bachelor, who approaches
the poung animal, with whom he muy then assume
fricndly cclations,

The range of the sexual activities of the young males

, By the time they schiove some measure
ofvﬁape.ndenu—th: is whea their movements arc
well eo-crdinat are adapted to 4 socul aystem
ruled by deminance, prescnt in situahons which
provoke fear.  They employ sexual approach in cbtain-

aceees to cach cther and to cntiee a fellow for play,
?gsy masturbate and they mount cach other, The
mount and are mousted ndultmnlaandhyaduly
fermales, their & ol i lord.s.m
sggressive responses from the over] mg-age
in mapwal, ol and olfactory ano-genital examination
e ey rquinty and s ot ac oy b e
sexes. uently end a act i,
animal with whom they have becn in comact, Tk
end tn sexual activity, which is sot usually seea in the
betwviour of adults, efien ap to be playful, the
young animal runming away h:sparmatumn

il of the ot m.:f“ they reach

I:I:w ] immature -
-m:fW*— Their ish-b ety change
gmy,thehmofthghckandlhnuldmgmmmm
thcmﬂaoftheadultma.lc,mdthqthmjointhe
band of hachelors.

1n an carlier chaptes it was mentioned that not many
of the young snimals bred on the Hill have mrvived
more than @ few months, The only cxceptions have
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been the fomale botn in Qectober of 128, and the
young male that was killed during an attack on it
mother after she had been removed from the Hill.
‘Thus there have been few opportunities in the London
Colony for studying the early development of social
bchﬁv;wr . bgglom the 1 behurys
animal in the social 38 our
at firat ﬂmm; modifisd bygmimh of a baboon
is its mother, since the event does not umally attract
the notice of the other members of the colony. As o
rule the nowbotn animal does mot lewe its mother's
erms until about 2 fortnipht has passed, and sometimes
%3 many an six weeka may clapse before it acts foot to
the ground. Individusl differencem may be observed
in the amount of care A mother bestows on her offspring,
bt all cloacty watch the first movements of their infants.
Atthe first sign of danger or fighting, the mether gathers
hes balp, who in the early stagea of its growth
cﬁngs to the har on ber belly. As i movement
become better co-ordinated 1t may ride like o jockey
an her back, The mother baboon rutely plays with
ber offapring, and in few cases hae the father ever been
Been to pay it any attention. Once a male was obaerved
tormenting bis thild, and on ancther ocoasion 2 male
baboon was seen to gather up his offspring, embrace
it{:loo:lyandulkmnlpnm wﬂ]hlt At the end
thiy performance the young animal ran eagerly to it
eaother.  The usual mm eag aboon

<are of the youzg animal. Von Allcsch reports that
the female chimpanzee teaches her offs to walk.
Nuwchbehnwwhaubwnohsmzfmsmmi;mgstthe
London colony, although whea 2 baby
eld, the mother iy waually obscrved to
grasp the nearest part of it body and pull it back.
o the early stages of the baby's growth the mether
umﬂ.{‘;lmtthmhminﬁntupﬂmthsham
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moves, but when the baby is abowt four months old
and its movements are fairly well co-ordinated, it may
either follow by itself, or jump wnaided on to her back
or to the hair on her belly, and zo be carried. When
it is wbout wix months old, the younz animal spends
a great part of the day away from the immediate nzigh-
bourhood of its family, moving amongst the other
animals of the colony. The reactions of the adult
roales and adult females to the young animal are very
characteristic.  As it&um them they may smack their
lipa and touch it with a hand. On many occasions
léégmfcmalcs belonging to different harun’l b:Ihnvc bren
ol o up 4 young anim: onging te
anather fmlalcF:m:J aslbﬂu :t,gw groom 1t, and then
to play with it. The form of their play i3 very dis-
tinctive, and oftcn consists of a dance that i built up
of i pletely forened I The bachel
show an cqual amount of intrrest in young animahs,
although none has ever been seen playing with one.
They confine their sctivities mainly to embraces and
to genital inations and g ing i
males are zlso greatly interested in o young baboon
afier it has attained a certain degree of independence.
‘They play with it, sometimes roughly, and may be seen
ining ity genitalis and p g to it. By the

time it is about nine months old, the young baboon
groams those animals with whom it plays, and presents
sexually in & variety of situstions, some of which defi-
nitely contain an element of fear®  The sexual develop-
tnent of the young baboon is considercd in detail in
the next chapter.

‘The early social adjustments of the young female
that was born on the Hill in 1928 prescnt many

ints of interest. Ulntil the death eQP her mother,

mogk constant relativnship wan with the bachelor

attached te her family party, who, by the time she was
nine montha' old, was clearly treating her as 2 sexnal

* A poung famade babooe, fonr menthg ald, caoght m South Affes,
premated m ey differot Wieatioos.
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object, On ont oceasion when she was tem monthe
old, she was being sexuslly maltreated by him, and
neither her mother nor her father, who wers both in
the wicnity, Elid any attention to her struggles,  After
the death of her mother, and the consequent disruption
of the harem, the yncr:ﬁremal:m tngat commonly
scen with another ba , whe later became her only
companion, By the time she was sixteen months old she
rmf;*ul'e& hia side, and when due allowance way made
for her sevual immaturity, her behaviour scemed to differ
in no significant manner from that of an adult female.

When the behaviour of a colony of captive baboons
is obscrved aver & long period, it becormes abvious that
much variation cccurs in s activity from day to day.
Adult babeons apend the greater part of the time
sittng quictly alone, in pairs, or in famly partes.
Every now and then they take up 2 new position in
the enclosurs, or mowe in and out of their sleeping
dens. A baboon miting alone may often be seen
yawning. It is difficult to decide whether such a
gesture always represents @ domimant display, or
whether it is sometimes yawning, in the human sense,
from fat or boredom. The antmals are mare in-
#ctive m weather than on warm sunny days,  As
the sun appears from behind the clouds, they herald
itaendvqul rith a chd:émsd?f nfs, nm:ll_hgd warmth
wften sumulates & sudden ay of ecxual and groom-
ing activity. Feed\'.nlE ﬁmatpwzm they run in & bady
to the heapof food that is poured into their enclosure,
are among the few occasions when all the animals on
the Hill exhibit the same response,  Oueasionally two
or more adult kaboons may be seen ing each other
quictly round the rotks on the Hill, js form of
behaviour i3 altogether different from the chasingy
that teke plece dunng fights, snd its significance ja
not clear, 1t may be related to the running netivitics
that were observed in South Africa™ and which were
interpreted a5 a form of play. There do not appear

* Boe Chapter X11,
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to be any special territorial dghts within the confines
of the Hill, al h on the approach of a g
arumal, & less domunant animal may be seen to vacale
the place in which it has fust been sitting, A dominant
party of animals, such as o family, mey, when on the
move, attract both young animals and ra in its
train,

Raboons usually behave in a hestile manner to thelr
sick companions, An ailing ammal often draws the
attention of its healthy fellows, whe gather, and threaten
it, and who, by their persistently agpressive zttitud
may goad it undl it rushes at them. ©Oae day an
immature male baboan had a fit, falling some six feet.
A he ay, the limbs an one ude of his body were iwitch-
ing in an epileptiform manner. He attracred the
momentary attentton of one barhelor wha soon left
Eim, and then lay unconscicus for some five mizuces,
finally stagpering off alone.

any istic vocal sounds arc assotiated with
specific social activities of bab The rhythmuesl
lip, tongue and jaw movements that usually sccompany
friendly advances between two animals, and that
continue throughout the process of i:ﬁ' raake
2 low chattering sound which can he simolated by
repeatedly prequ the tp of the tongue against the
upper incisers. In more direct sexual activity this
sound may give way to a rhychmical series of deep
nty, similar to those with which the snimals greet
sun. ‘Thesc gronts are commonly made in all
states of well-being. One grunting bal seems ta
stumulate several others, so that the sexual activity of
two bachelors may be 7 “nutmly%thdr
awn cries, but also by thosc of a number of their
fellows.* Another characteristic ery of the baboon is

* Tha crime of oo monkey aften shmulite the mme eie fog i
Fllows. ‘This may br olesrved wameng cged ammal when svate-
saenr, wnitinted by the call of an amumal of ane theeugh
dhﬂ#ﬂlmmmmwm New Workd
mookepr, Ok World monkayt wd cren apor.
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the high pitched sereechof a anivml ora female,
mdl:sn‘iltﬁr in a ituation o?:;%inm danger, or in
situations which to the human observer do not appear
to contsin any camge for foar, ‘This oy usually
att :u|1 £ £ L} H e b [ 1)
adult, males make 3 similar ery, bug it i oot so high-
pitched and accompanies states of rage occasioned
ather by the attack of o more dominant animal, ar by
its own impotent attempts to attzck a fellow. By
ath'qctil!lg rmdi.!m.ls it may begi Elrm fight. This

is altopether different fram dl ~carrying, deep-
E{mud barks heard in the wild when thril rﬁmbers
of 2 of bab are d, ot when 2 pessibl
znemy, for instancc 3 man, in cheerved 2 ching.
‘This cty, which in the wld probably effccts the reunion
of a acattrred troop, is only tarcly made in captivity.
I once heard a female barking this deep call after the
death and removal of her baby. It is alwsys heard
when bodics arc removed from the Hill, and is then
rased by many animals. For several weeks after the
fermales were removed from the Hill to 2 new cage
same two hundred yards away, continued to call
inthiamymdmbeusw:::gby « males whom they
had loft belund,




CHAPTER K¥II

THE DEVELOFMENT OF SCCIAL AND
SEXUAL RESPONSES

THE development of human sexual behaviour is a
wubj At is hedged abeut with much super-
stiton and crowded with prejudice. Flence it s not
surpriging to find that opinions differ concerning the
pars played by heredity and environment in the
development of human sexual responses. The prob-
Jem i3 not ane that lends itself readidy to a scientific
approach. Many projects for chaerving children in
an envi frected by the beh of adults
have besn mooted, but abandoned becauss of the
obvious dificultien. The results of the compromises
that have been tried are disappointing, and they inde-
cate clearly that direct observahon of the growth of
hurnan sexval responses is impossible at the present
tirie. Iatreapective analysis is also a somewhat disap-
peinting apg h to these probl aince the revulting
testimony usually suffers fram an sdded defect in thia
eld, beczuse it is affected by sewwal restraints and
inhibitions. ‘The more the practical difficulties are
msidert;d, the more %ﬂuﬂ does it bemxicwthnt at
ent there ia no wa iscovering exacth much
gfm:n observed humu): sexual response ia :Eonhnwnn
and innate, and how much has been conditioned by 2
fu)n;:!lin.l -::i no:énmvimmt. al of
he = dewelopmental stages sexual
artivity in :nimls is a far simpler tank. Its only
subject matter wre the data yiclded by obsttvation,
data that can be stath Il idered lled
through experimest. Thus Stone®™ found that
young alldng b deo m;t becnme sexually emature
265
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until about fortycight days old. He concluded that
none of their activitiss before that bave any real
sexual sipnificince—in the absence of ition a some-
what arhitrary decision. 8 By isolating female rats fram
the time they were weancd until they reached puberty,
He was also able to show that “no environmental in-
flurncos or factors beyond those necessary to insure
normal somatic development are required to bring
about sexual msturity as manife by abiliy to
rform the copulatory act during the receptive phase
%ms."“‘ pHis gperiment aEmd um is:]aled
female came into cstrus at the same Gme a9 she would
bave done if she had lived o social life, and that her
mating resp were i diate when relessed by a
sitzation that included an agpressive and t male.
In this way he was ablc to prove—so far as it is powible
to do that the copulitery resp in the rat is
an untondiboned response, and that a cat gaing nothing
in jts sexual development from a social environment.
In another cxperiment he was also able tm show that
sexual development may be delaped by deficient
diets, 34 Stone’s experiments on rats represent the
furthest point so far roached in the imental
Tysi: senual develar in any aniraal.
Louttit's * analysis of the development of soxual
behaviour in the guinea-pig yielded strikingly similar
results,  The gumu—pi‘i becomes sexunlly matute at
nboulthgumengnu e rat but, unlike the rat, the
vatious elements that firm the complete adult patteen
of sexual behaviour appear serilll‘i‘ ‘The &mt group
of sevual activities appears in the male guinea-p
whea it is between L{IWH and seventren days old,
It then starts neging and pursuing females—a form
of behaviour that Leutiit eonsiders may not bo cx-
clusively sexual, since it is exhibited in all sitationn
mont i et Sayn the mai begias
twen! and thi male 3 to
uhim set of i y'He circles ey g
tound the female, aod bites and cibbles ber skin,
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Seven days later the final elements of the complete
copulstory pattern appear. The male runs close o
the femal, whom he mounts, although actual mating
depends upen her phivity. Louttit's experimrnts
also show that igolation dost not rctard the exhibition
of overt scxual sdjustments,  Lika the mt, the guinea-
pig dess not need a social environment in to
develop ity sexual responses.

Any decision that characteristic social activities
appesring before pubcriy have sexual sigrificance is
necessarily somewhat arhitrary. Both the guineapig
udﬂmrltnhfbitthﬁammlnmﬁng;eﬂpunwfwths
first time at puberty, but nether then nor in adult
1ife doss it ever appeat as an solated act. It is always
preceded by certain activitios to which some invest
tors apply the term “courtship™. Louttit holds that
the nowng and circling actintics of the prepubertal

uinea-pig are part of ity sexual responsss. Stone,
ﬁawewr, gmnsidirs that there is no ng:re than ocial
significance in the behaviour of the immature male rat
when it fearlowly approaches and noses an adult
female. He also states that ital cmminations,
which may take place when an izumature rat sxplores
itg own or a fllow's body, are mmply part of its investi-
gatory reflexes, and that r.h:z are not aseociated with
it mumeg copul hebaw The diffe
between the descripbone of these two obeervers are
probably due to the lack of any fized definition of the
torm "“sexunl respanse’’, and aa such they are relatively
unimportant,  What i i is thei
that the final stage in the developmeat of sexual
behaviour is the appearance at puberty of the mounting

In both the rat and guines-pig this series of motar
activitics appeary suddenly for the first time at puberty,

As might be expec ﬂ:edmlomtn?smll
behaviout in and apes » an entirely
different coursc, complexity of the wab-human
primate a3 2 senpori-motor orpanism s far greater
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than that of the rat or gwina-pig. The monkey o
ape responds more quickly to new wituations. Its
investigatory reflonm art more numerous and much more
highly developed. ‘The movements of its cyes and
h&ndsmlin.t:dmgerhﬁ, as they are in man, 2nd
visicn plays a far greater Eur: in ditecting the sctvitiea
of mbgiﬂm png::am A in d.im::i.ns those of the
lower mammal, Mareaver, insted of the month LI::;
in the rat or guinea-pi arates weaning from sexu
matarity, mgummwplgm about five ymm—ng the ape
shout nine—of prepubertal socual Yife during which
its activities are not directed by internal physiclogical
“drives”, but by the multitude of txteruceptive stimuli
presented by the social aceraidies of ite fellows. It is
thus nat surprising to find that the young ape or
reproduces all the activities of its clders, and that, 0
far as 15 physically peesible, every sexual responae of
the sub-human primate is cxhibifed before pubtrt{.
At puberty these responses are given force, appﬂml{

the sexval hormones, and their previomsly pla:

is replaced the ingly purpost
quality of most of the r:{pmm of mattire antzals.

‘The first external phenomenon of which 3 sub-
human primate has any scasory cxperieace is har,
Asa bﬂg; monkey or ape is born it is pulled by ats
mother bo her breast, and its ﬁg:rs immediately clutch
and held her fur. The type of bebaviour that weuld
be desi d “matcenal care" 35 notably absent at
first.  Unaided, the young animal nds the nipple by
“4rial and error.” F;: t the first month of its
life it lives cntirgly upon milk, and is carried by i
mwother wherever she poes. When the mother is
sitting, the young animal is generally held close to
her body, with ite feet ol at the hair of hes
belly and its hands buried in fur of her chest.
When she maves the baby hangs on in the same way,
alung, as it weree, beacath her,  Usually it helds on by
ity own unmided eforts, but sometimes the
clagpa it with one “arm™, while she hops along on threo

h
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“legs”. When she s simni sthe may embrace her
tmby with both arms. The nhymnmﬂentu a
intereat in fur. It crawly over the mother's fur;
within o wesk it may scratch its own body, I once
obecryed & monkey, a week old, vniucly cxpfunng with
o hands the fur of its father, who was sitting close
to ita mother,  Sometimes th:nwdm'mnnkgybehm
a3 though she were irmitated by having her fur clueched.
A pip-tailed macaque in the on Gardens persisted
in pullhg away the hainds and feet of her tnfant
wherever they

As woon a8 it is botn the baby is smmedraicly
cxamined, hoked, and picked over, a5 though the

young monkey wete "merely an ohject m be washed”,
nuka]cpaugb and H:rum have wnucn.‘“ From the
it is d by its mother,

Tts Bur is uplomd itg ¢pes msc, mwouth, ears, and ano-
Femu] regicn investigated, by her ﬂngers, tongue and

"["he Foung mnnkcy whaose development was fallnwed

by and Watson sat on the gro clas
its mother's arme, on the dag it was borm, and wslkﬂd
slone when twelve days old.  ‘The youogest monkoy
that I have seen crawling md.cp:udmtiy was thirteen
dx'aco]d Dunag the preceding days this animal, a
baboon, had shown an interest 1 the ground, wh.\dl
it touched and rubbed with ws ﬁnfgers From the
time this young animal showed wself capable of inde-
g’:ndml mevement, 1tx mother coastantly tsul].ed. it
it her to the ground, and as it grew older her
behavicur definitely suggested that she was avoiding
contact with 1t. she rese to move awuy, the
onc would rush at her and clusp the hair of her
aily, but aften she would pull its il and throw it
from her.  Such Jack of maternal care is untommon.
Some baboons temain in thrir mother's arme for an

an iz weekn before attempting o crawl‘
and Watson "= fimt saw igne

activity in the Rhesus monkey they were wheu
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it was about two montha old, While its mather was
mln&iﬂpﬂdmlﬂmw&gaﬂhm

young baboon

2 p ling graph was obscrved

making 1t ammical ' when it was

thlrmday:old,rhgmedlyltmﬁmmnmlhng
Such , a the fi

myngruentthemhmmpmndsmm
mechani
Atdmpomtm:nuonmyhezndeofmchamm
intie forma of beh The
frst iz the oeries of rhythmical body and hind leg
movements thathelpmmnkeugr
of & menkey covesing = fellow, hzymughlbuwdby
adult males and females alike, a8 well ax by immature
apimals of both sexes. The second is the series of
mnwlm:nl:u employrd by a monkey vialently shakin,
2 perch wpon which :yla standing. This {iuplly E
ofttn exhibited by heal ﬁmddmmntmalw.and
ir common to muny O Wor!dmonkgys I the
Monkey House in the Loodon Zoological Gardens
adult male monkeys, in an t bumt of iy,
will sometimes jump v:gorwsﬂ on 1o the central perch
thesr cages and, grasping it with their
m:amgclwtuﬂlw fect,shakcwulmﬁy, means of
2 series of rapid rhythmical movemens. The imme-
diate interpretation suggesting itself to the abserver
is that this is » dominant displsy of power® From
this point of view it seems o be related to the copulatory
mmemmuofrhemnnkey,whmhmnmnlm
mapifeat & power, y the twe serice

overtly and, as the following description indicates,
also appear to be related ontogenetically.

perham wierettog w counder thet meh belmvioor ight e
nnﬂkpm m:l;mm&:hmmdnm
bm:lﬂudﬁu Fowarfol menkays molently
mmd-w:ﬁuﬂuhﬂy%hﬂm
dond brmnchet,

§

’"EE?;
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A ig-tailed monkey was bomn in the London
Gnrd::lmgn sth of Ju]y, 1918, Aaits 13
became co d, it began to gapl
and movt over it nwthcr’u Fur—thus su |ng
a social relationship of gmom\ng upen tg:a.r ;Ex
logical relationship. Its mothet's sesponse to
mcmwxnthsmg:of:tsachwnuhualmdybm
noted in 3 precading panagraph. She often rected by
pullizg the young animal’s bands and foct from where-
“:Eqd . The

ever did not leave
its mathet'aarme unbl it wan theee and 2 half weckaold,
when it began to crawl along the foorand perches of i
cage.  An it became stronger, and its movements mare
ccrtaiz, the range of its indep
and it began to extend irs secial mberestmmmkmm
neighbouring cages. Rbythmical shaking movements
which it madewhmhsn ing on the wire of its cage
and when au.nd.t.n perc.hes, were the sarliest
e ually appearsd Itdmll];.d’ Thm
mavements usually app pora y during
evurne of ill-defined p?ay activity, and from the brgin-
ning showed a dmg to the i
of vitahty and nnoeofmnre mature anitals.
When it was about six months old, it was scon oo
its perch varying such movements with similar mave-
ments accompanted by erection, which were unmis-
takably of 2 oopu]atnry nature,  The overt difference
berwu.nlhetwo kinds of meovement was very slight,
and over a long period the two alternated with each
cther. Although the “cross-scctional” nature of my
chservations do not allow of firm conclusions, they
clurly cor that the copulstory movements of this
7 mosiay

and the | movements accom-

the display of it vitaki from a
Pﬂnrms: 5p ty developed

In the course of its ill-defined play activities the

young animsl frequently caplored and picked ower it
mather's far. ftﬁ?m:m-m ret manifeated

by the attention it paid to the ano-genitel region oot
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only of itz mother, but alse of ity immediate neigh-
bours, from whom it wax ?mned wire partitions.
During its explorations itn ‘s Body, and
often 1n the midst of play-fghting activitia, it senild
suxddenly stop and peer at her pudendil region. As
it climbed over her body, it somctimes held on te bher
hindquarters, its fest clasped round her thighs and its
bands clutching the fur on either side ber tail,
remaining in that position for a moment or fwe before
procesding in its climb. When it was about siz
months old, it mounted its mother in response to her
repeated presentation, snd about a month later this
activity was first seen to be accompanied by erection
Wc thrusts, Abcut this dme it was often

presenting both to its mother and to neigh-
bouning Animgls, S imes, when o d her,
its mocher pulled it off at other times she seomed 1o
incite it to cover her. At this stage the young
anumal 561! took the breast, was still cccasionally carried
in the ventral pesition, and always slept 1n its mother’s
arms. ‘Their murval relstionstup was thetefore com-
pounded of at least three elements; the maternal one,
which involved nutmng, the social one, which con-
sisted in mutaal pickng, play activitics and the pro-
becﬁmsheaﬁ'otdedit;mgl sexnal one, in which
the ycun% animsl was, in # sense, its mother's mate,
Its age of eight months oocrespanded, from the point
of view of tooth eruption, t that of a child of about two

years.

It cannot, of course, be supposed that the behaviour
of this young aniswl was typical of the behavieur of
all monkeys at the age of cight months, [t was
behavicur from which alemest all inhibitory social
forces had becn removed, T is conceivable that it
would mﬁh&v;h:}l::z:d:higimd had the animal's
perwerfil © same TOuRg
monkey's socio-sexual activities o(:-ge‘d.rcw hie dis-
pleasure in the form of vicleat lunges at the inter
vening wire partition. ‘The mother continuzd ko be
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intereated in her former mate, to whom she often
prescated.  ‘The i{nhibitory effect that o wider social
environment may have upon the activities of a develop-
ing monkey is indicated by Lashley and Watson.
These chacrvern atatz that their young monkey showed
extreme fgar when introduced with hin mother, at the
agc of four months, inte a cage containing two males,
one of whom was bis father. Tha degree of relative
independence that he had displagsd when confined
alone with his mother was now tly reduced, and
he sccmed “in conetant fear ofii?lufe, nazely even
attem: 'n%’:) get away from his mother.”

W pig-tailed monkey wak 3 yeur oid, it was
tompotarily scparsted from its mother for three daye.
On the £rgt day it soomed dejected, whimpering
mdwmdeﬁnginafrghmnv:iymmmdfminiu
:ﬁc. On the nest day, it see accustemed ho ite

and was seen making rhyrhmical mating
movements on the bar of its cage. Two days later,
when its mother wus rei; duced, it rade no i di
attempt to approach her. It remwined with her until
it was sixtcen roonths old, when they were finally

separation it bebaviour did not amume any new
clements, It continucd to mount it mother and to
show un:r;:st in the neighbouring znimals, o whom
it .
maother pig-tailed me ve birth to anather
bal:{, 2 f:mle?%wcn -thmnhymonﬂws’ after the birth
of the young animal w develepment has just becn
described.  An bofore, the father was moved to another
oa the day of the birth. The scaual dovelopmsat
the followed & course simifar to that
of ita brother. When about stven months old it
mﬂed o it mother's presentation by mounting,
it climbed too lugfhhnn her rump, the clder
animal pulled it down, is behavinur ofien ended
in an play activities, isi which the young animal
[FEry T
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jumped on to its mother’s back and head, und fought
yfolly, Occasionally the mother scemed to be
irritated by its behaviour and repulsed its advances.
The sexual interest shown by baboons in young
#pimals born on Monkcy Hill has been referred 1o in
preceding chapters.®  Turther notes on the socic-
nexual fm‘c ent of the female born in
October, 1928, may be qw
Mention has already been made of the growing
independence of this younp animsl from the time she
was about six months old, and of her social adjust-
ments with the immature males, bachelors, and females
of different harems. Fear rvesponses were noticed
before she was six months ﬁ cfln this her develop-
mntmmﬂﬂbkwth t of the macaque
observed by Lashley and Watson. y&:'eg sh:‘:lmi
frightened away from 2 tachelor with whom she had
been playing, by & sudden attack lavached upon him by
her father. On another occasion she ran sereaming
from twe bachelors who were fighting aver ber,  When
she was seven months old, she was observed lying on
het back, being pressed and muuled sernally by the
bachelor attached o het family party,  Another bache-
ler, attracted by her squeals, came up and threatsaed
Ber tormentor, whe repelicd hum while shll retining
bis hold on the baby, Hc then made off with her,
helding her closely 1o a “maternal” embrace. Two
days later she was abstrved being covered sexually
by an immature male who was inglined to be rough
in his play. She kad approached this animal first,
tunning ub to im and prodding him, After coveriag
her ,ﬂwi_nungmalcun'bnudhermdbeﬁnn
w e her. Their play continued for same hime
E.c httlem Sﬂm mth r andff::;lhcr‘ Suddenly
ittle male 3 ac on to her
back and made copulatory e , with i
over her body. 'This is the only gccamion on which
[ have obscrved baboons of any age sttempting
¥ e Chapter XV, po 245 and Chupter XV, pp. 262, 262,
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to mate in thin manper, About this time she was
often  seen presenting, and when sha was sight
meonths old she was observed en%:gi.ng in tutusl
gonital cxamination with adult males, who i ther
sexual reactions towards her treated her as an adult
female. Ome day an adult female, belonging to o
different harem, was observed covering the Jittle fomale
and making copulatery mowements over her. From
the time she was sixteon months old until, cight menths
later, she was removed from the Hill, she was alerays
with the same bachelor. Their mutual bebaviour was
almost identical with that of & par of adult animals,
exr_zptthatoumﬁleb: intereoutse vras impeastble bacause
of her size, Her further bebavioyr with thia male,
after her remaval from the Hill and her introduaction to
cage lift in new sooal sutroundings, has already been
descnbed.

When the development of this bahoon is compared
with that of the young malcs of the baboon colonics,
1t 18 clear that all the manifestations of adult sexual
Ife have devcloped by about the tme that the milc
dentibon is completed, that 13 to say, when the babeon
18 about sine months old. By that tme the animals
are fully adapted scxually to 2 socal life that 13 based
upon & eystern of dominance.

Sexual ent is celatively slower i the
anthropeid ape than it 15 i the monkey. Early
sexual activities ars shown, but as 2 rule ACCOT-
plished sex play of the immature monkey is not
exhibited, and the final adjustments for mating may not
appear u.nr.il after the ?mi experiences of maturity. 4

© carly gl af growth 1n the ape corres)
closely to th’; m stages in the monkep; Likepugu

key, the chimyp develops its sexual resy
in 2 soctal group, but it bertal ifc 18 much mvore
pmlmﬂnd., laating from t o ten pears. Young
apes, although they engage in mutuel contucts from a
vmwlyagu,domqwcntwwrlyth:mmt
s de yr. P b [y
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g oaly puberty. I[n their

social contarts the nmma]s often cmmine esach

other's bodies and disply great interest in the
s hodies und ooy e e

in

the later stages of childhood. In the earlier sages
bodily contacts mainiy occur in the rolling and fghting
O\f their play sctivitien, and in sitwations of fear, when
05 arumals smbrace one snother. The ersctile
" ber]l:f"m:l:dmd fema]? apes showr actmty
early in are stimuiated in 1 variety of
g@msmm dTll;ymhlhe animals show srection when
arc potte uman beings, when they arc
tumbling lplfout together, and whg:a,they are e:;nged
13 mutual bedily exminations.

When two young apcs are introduced to each other,
of when a new i8 added to a pre-cxinkin aDclaI
grw it 19 sl for 3 certain amouat of play ﬁ

plw: This social respouse is not accompani
by t excitement, and it may continue for
a constd.mb ame. In the Zoclogical Gardens it is
mort commonly exhibited by the mwere mature now-
comeri—thoss of about the age when their first per-
manent molars erupt.  Tounger animals—these at the
age when the m,tlk teeth have just crupted—arc more
suhdued, and a3 a rule :.mmeduhe]y un te r.hg nm.mal
to whom they are int
it. Individual duferences are alse obm\red among
the older immature animals. When placed in 2 cage
with & group of socially adjusted apes, some chum-
panzess do not resist the pummellings they receive at
the hands of the older inhabitants, and as soon a3
hostilines cease, keep quiety to themselves. Others
mwmmmmm%ﬂymwthespm:ofths plaf
st Gronp,seclong o combs. A yourg spte
eoml [

malde chfi?ump, w::gntmduud ioto & me:lm
were living two femnales who had already togethar

for twy pears and were thuy completely adapted to each
gther. "One of thess famales was nearing puberty and
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her p teeth were crupting,  She was 2 much
bigger animal than the other female, who at the time
bad only one tooth of her permanent dentition. The
male had his milk dentition, and was the smallest of

three. All thres animals immediately responded
ghting, Both the fomales made for the new-
comer, who resisted and tried o bite and “knock them

TF

examined his ponital region. alder female vras
the more persistent in this behaviour, ‘The male d&id
not reciprocate these attentions, The play-fighting
sctivities and bedily examirations continwcd inter-
mittentlp throughout the first afterncon the animala
were together. By the next day they were firly well
sdapted to each other and ne farther attacks took
place, The young malc maintained 2 great deal of
independence, and in no way distarbed the re-exmm%
relationship betwren the two femalcs, in playfa
form of fighting usudlly continues long after the soctal
relgtionships of the new apjmals are mutually adjusted.
Bingham *° has published the results of an cxtensive
study of the social and sevual development of four poung
chimpanzees, These were obiained in paits— mg
and , Drwina and Biliy—the mem af whi
had been together for same time before they were
bought. In spite, bowever, of their pre-existing social
adjustments, certain resrrangements took place when
the four animals were introduced to onc'another, For
are]:u;ﬁv:ly]‘ Iﬁme, Dwimmdh:lndum:i;]nedt;;
somevwhat y aggressive terms, while
were : in their romping actvities, Billy 2nd
Wendy to play semully, their sctivities cul-
mi ,d::mﬂﬂl pralati Binghlmd.tm;‘amn-
tion to surprising  sexual *! ton” of these
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with the Ful matin fvities of two almost
mature chimpanzees he cbserved in Cuba. He
alse comments upon the lack of excitement shown by
animals cngaged in somal activities, Riwalry
ped.ln:rbetmemand]!all_y and Pan was
seen mounting Wendy, but oeither animal spent much
time in sexual play with the oldest member of the
gro! Diwina. In apite of her semual adjustment
to Billy, Wendy's “abuding social intersst” rcmained
in Pan, “Wi ]ahm]a she s]ees; and with him she
when the activities of the WRAG. + .
s‘?.,hun she mflayfi:' mutual mbram;?uagd cim g
in the face of r or threatcned scpamation.”  Like
Wendy, Dwina also rewined closest social interest in
her own paTiner, Billy.

Bingham's chij showed hl z}z
in thesr sexal e'xpmaumn. Hangm o to 4
Wmdy F } wlm:h Bingham

hihi Tl Ited in Rilly

ing #n interest in her promld.mg genutahia, which he
with his fin i and took o his lips.  Finally
covered hety and during the prolon copuls
phay that follewed, Bill se\iral nJ:ncs tfbknd "'same ::ﬂy
uf chdya anammy in his lips, and persistently
her lin.  Bingham had pre-
vicusly obaerved similar behaviour in the activities of
an cighteen months old chimpanzec which waa play-
fully exploring its mother's , and he thus i mmrfna
it as a reaction belonging to earlier of the
chi:;lpunm’s life, and onc that is rclatcd to the
sackling response.

Observations of anthropaid behavi blewith
thoss just refarrzd to have becn made i the London
Zoclogicsl Gardens. A young mals orang, and a
young female chimpanzee, neither of whom yet had any
permanent tzeth, arrived in the Gardeos in October of
1929 and were confined togetherin a szadl cage.  They
wers pecfectly healthy animals, and neither showed
any foar of the other,  From the wiart, and until they
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msgpnmmdfomdlplm,thdrbehaﬁou:m
predominantly sexual, the orang being the more
aggrestive parther,  As he hun‘s with hia armt from
the top bers of the cage, with one foot clasped
round E]In perch cm‘wluc.h the chimpanzee tat, he

T made , With 0,
tmnrdnim_I%:ung ﬁ;.ms]e. rima achieving mutual genital
contact. placid character of the performance con-
trasped ty with the excitement that nsually accom-
panies the sexual activities of adult znimaly.  The young
apes varied this behaviour with mmutual geaital examing-
tions—the orang agaun being the more ssive of the
two; and for long pecicds on end, he held the chim-
panzee's external genitaliz between hisfips. This actvity
showsd meny bl to suckhng behavi

An interesting observation recordedaby Bingham is
that sexual acti 'ofcmbe"‘ d T Ea.]nd
re-uniting a pair of young chimpanzees. A wmilar
obscrvation had heen made by Kagler, who found that

t X in stimulated when 2 chimg
ﬁr:ghaahmiw]nmdkrmwuhmmnmhh
p. “They put their arms round him, even beat

im a little for sure, snd often the whole bunch
run along behind that returned companian, as iy the
habit of chimpanzzes, in order to examine minutely
his romp and scamal part.'* 517

Pronounced temperamental differences are shown

h in their soci | relati Far

by P

erample, Hingham's chimpanzec, Billy, indulged in
prolcﬂg:: ungu:] phy W1Pl.|l We.ndy.yPan, on the
other hend, was very quick and dimct in his gexual
contacts.  Both slm:EH reacted sexually to Wendy,
but neither made ac approaches to Dwina, The
amount of their sexual activitics alsg vatied copsiderably
from time to time. [n some months they were com-
pletcly in abeyance, while at other times they were

g

is aot limited to b 1 telati H ]
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activities are also displuyed. Derima was the t
and most dominant of Bingham's apcs and, at

ber physical relstions with the other an mh—lpm
from those accidentally brought sbout in

Yimited almoat entirely to em in whi !haheld
r.hmlnapmbemwmmw Later her attitude
became more i On one

she took Wendy's external genialia in her L
although in contrast to the behaviovr of the o
ahe herself was indifferent when her genitclia were
mudl:d. As if she were a malr, she frequently covered
aad occasionally she aleo made ventro-ventral
w.{:cnhct with her. Bingham records an earlier
obwmhon whu:.b he made of mote mature female
and draws atten-
honwthcfa:tthat i 1tmtheblggerfcmalg
ﬁ!dﬁepﬂnn the covering male.  He alio
4 particular homosexnal respopsc in which
th: fermles made mutual genital contact by standing on
all fours with their faces in opposite directions.  Similsr
behavigur between adult female bonnet monkeys has
gun observod in the London Zoolog':cnl Gardens.
‘ewer
the two males, Billy and Pan. of Bingham's group,
thay between the two females, Wend_y and Theima.
Congidering the ill-defined and varied axture of their
sexual T very Little.
The ceaniatic practices of the female are much more
varied m;ﬂqumﬂmmumm bottles and
twiga s s ol
hlif’mh’: s{gm.ﬁ:::?s;uuhct with the E:Htfm._
wallrand with the wiree of hor cage. A cat was used 2sa
amnlobjectbyafcmnlel.‘hlm zee investigated by
Bingham, while the immature rnlle Cango,
investigated by Yerkes, showed p
mﬁmutlnadogmthwhumshuhndummedldommt
rdle, lmmaturc chimpanzees of both sexes often
make paxusl advances to human beings,
On the tmais of bis atud.lu,Bmghmhumnuuly
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suggested a list of activities which in the chimpanzes
make their first appedrance as noo-sexual acll?:“md
which {ater berome re-synthesized in adjostments of a
copulatory nature. Both sexes develop some facility
in all these responses, although one sex mnéy specialize
more in some than in others. His list of copulatory
antéerdents iy a3 follows:
" Clllgm& cuddling, snd emimecing.
f ; "&mﬂﬂwhﬂm manral and onil con-
e m m 'hmmg, pullmg, punhmg, and picking;
Tang.

nuzzling, sucking, |
(3) Flighe, mnm.md em.eﬁenleadmg 1).
[ l’h]r threats, erect advancs, and Sghting leading to (1}

).
[£7] Tmtrum und bordertand behvior betwesn Srcing and
from &

ting which ?
wenibar pa (1) or {2}
(6) Crmmenttion,” coquettish play, and secretive play
werving a3 invimtions o 2 companion which kad to
{1) er{a).
{7) Ercction rcfiexes in e of foomle which appear cardy
and under varions kands of non-sexial excieaen.
[8) Stimulation of penitalia by contzets involving individual
adjostmena™

Bingham points out that many of the elements of
mating behaviour appear

“me later chan the early bours of post-naal life . . . Such
phonomena w clingitg, g manip

* Buagham drawt atenticn to an occimen when wo aloost mature
mndimpwmmplmc{mbdy,km
Hn.l:unuﬂdnhjmmmrhum Mawly o the bam of
obmaum,hhnlnwﬂmmmnmulpheuf
phy which mep harc scxon] egmifiarace  The di-defined charwcter
dm"mﬂ&;dm}mwmnmw
can e bl el difercoer 1o bebamoor
betwern sa sdult female chimpenzes cuTring & mangs oc her basd
and an ummatare mals babocn that rone about with o baket o bin
T togget that there I & wyafiesst diference @ to oke o voy
unthyopomorphut voeor of Mich aetieitien; and b0 wegpart thet the sct of
the young babeoo 1 scxual i to muke en weompdon which  on-
mepportsd Ly sy erldence

H
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pelvic pushing, snd erections, 1ll sppesr under divene conditions
in behavier, Their
mhbxamnmdwm znuladjulmm:zm,lﬁamuf
their genesit, to be lergely an old sory with the details moze ar
ke rezrmanged.”

According to the sme author, thefacusuggutboth
2 gradual and sudden f sexual

m?mmyhenmhnmmthuamwn o=
thon of old resporse factors,  The contnuity sormu o Jic in
the fmilor units of responee that have offen been: expremed
in previous adjustments of & differany naryrs "

Inthe"‘ theﬁn:l 3j and re-
g these unmally occur after
puberty. T]:u: ventro-ventral scaual tomtact so com-
menly cheerved in the play of the immature animals
beeames repliced by the dom—ventm]‘pommn ‘Thia
change eoincides with a i
in the male ape a1 he %mns his fall mpkmgnt of
permanent teeth, and as his strength and vitality inerease,
An animal of this age in the Londor Zoological Gardens
walks defiantly about his cage, sometimes on all fours,
pomctimes upright. Hip bair bristles and his whols
demeangur is onc of r. He drums on the walls
of his Icnge and, vlole.nﬁ shaking his ‘;b;dy, dt;:ell:u:
movable plal:ﬁ:m, then Jmn n wely to
mt.hmn.tca:\t.h:lnn'mmIm.nFl f:hawgath:mdw
watch his behaviour. He fills his mouth with water
and sprays the cutits observers, His attitude is one
complete confidence.

Yet the dominant and almest mature male chim-
panzce ia unsble, 80 far as obscrvations have ahown,
to perform the mating act adequately. Binghwm con-
ducted an initial mating experiment ot Madame
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Abteu's colony in Cuba. A deminant male, nine

years of age, was Jed into a cage that contained wolightly

younger . Al‘thwgh she appearcd ta be recep-
:dvmmea, the

tm: and amious for sexual enale responded
ay an ammal might have
b.lve done.  Similer iitisl matmg riments” have

bwnwrwdoutmthe].nmdm giulﬂa.rdens.
The male chimp
in the preceding pangnph lm\ved in r_he London
Gardens on July 25th, 1925, and for over two years
lived in the same cage with three younger animals.
He wes aepumted from them because of his dominating
and a) ive behaviour. Mo record of his early
social relations is avn:lable but there is little reason to
P that his d P differed from that of
other captive chimpanzees. After leaving the three
mr anitnals, he was caged with 2 nearly mature
with whom be staped for 2 fow mnnths and by
whom he was s]etelr dominated. No  scyual
actintics wire while he remained with her.
After her death he occupied the cage alone.  About a
year later a fully mature female chimpanzes, 2 racent
arrival in the coun &m placed in an adjoining cage, %0
that the two ani were able to inspect cach other
through the ban of a communicating grid. The
male, who by this imc was nearly maturc,® was stimu-
Ixted to very dominint behaviour. He strutwd arpund
bis cage and beat wiolently on the iron
door below the grill.  After five days’ acquaintanceship
of this kind, were introduced 0 eeh other ear)
one merning. At ﬁm both seemed rather frighten:
but soon male became sggressive, approuchmg
the fermale in an upnglt position, with waving arms
and wwuying body.  She immediataly reticated.  After
thiz behaviour had eootinved for some time, the male
seemed to lose interest and the female became the
TysOL, Shgndm:ednnd.,wthclurpns:oftha
Ig;wn.huthnchatnngmih: reputed to do,
* Fis third molry bed oot yet sppaared.
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smmpedherfeetmd'bntlmmanthgﬂﬂs For
short periods the animsls made bodily contacts, tut
neither showsd any sign of mounting, sithough the
mele had transi erections. At the time of this
the female's ecxunl skin was inctive,  After
an hour had passed the animaly sppeared o be avoid-
ing cach other. Duting the three months that they
remained together, they were ofien seen pla 5Ellhl:lng
and making mutua) bedily contscts in w Fem,
e B opand the e iioegh « oepr
seem b 1] a per
omee mpoﬁedogl\ing chactved the male covering the

ﬁﬂnrthﬂﬂema}em:ummwl ﬂ-emalemnlomﬁn
seven monthy a sligh T
mature, femsle, whg hﬂ;{i mgcmﬂy alnne
far five years in the Londoa Gardens, was introduced
to him. The male immediately dominated in the new
situation, and the female appeared to be contcntcdly
submissive, MNeither showed much aggression.
bave now been tgether for threo months, and d
this time their behavicur has been closcly ohurwdg
Thcﬁ:mﬂehmmdeamnladmm,hutdmmn]e
has paid no ion to her and
has never been sbactved ncwmngz:r Their mu?ual
relations have not advanced beyond the s ay-
fighting apd mutual bodily examinstions, :ig:'hmft{e
female 13 mare sctive.  The mzle remaing t.hcdom-
nating member of the pair, but his continued displa;
vigour and vitality scem to have no connection wi th:
female's presence in the cage.

Th?:y:dmhy tians p t'h:m.tihe t

P experience in activities o

f;::, and also the striking contrast between the sexvyal
behavicur of the mub-human primate and the innate
sexual reapenses of mats and guinea-pige,

In discussing the results of inveatigations,
Bingham han suggested that the ventro-veatral mating
contact of young chimpanzees iz evoked during play
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uctivities, particularly those of petting and teasing,
wheress the doranwentral position—the ponuunorft‘gz
adult animal—in ¢voked g3 “n divertod response from
a mivture of anger and fear”. Refersnre has besn
mdnmanmhm:haptw'tnhmmthnmmd
sexual which in th

nemhemnﬂymulbegj.nndwdomﬂy in the

chimpinzre, an an inhibited fight from a situation that
has ioduced fear or rage. ia wiew wis made the
basis of o discussion in which it was s ted that

fear and rage arc cmetions which are induced by a
sitration in which an snimol is dosunated. It was

arpued that the act of p mzy thus

an act of sut Iefore a & anmxiwhn,

atthe.mmmt,ummmg its deminant character.
of the ventro-

venml"by the dorso-ventral mating positien at the
time offuberty in the chimpanzee, may pechaps be
explaine; ding to this view. As the young
amumals g, mﬁ lw}a}mm becomes incrensingly
obwious and, by the time of puberty, females are com-
pletely dominated iry older males and by males of thedr
situations that bave socic-sezual significance.
'E:mo-veutnl ition thus 1 the
:hhm of scxual ;ﬂmr't:'l:. Drwins, Bingl II:;I‘I;GH.W(
impanzee, played *ittde or oo tn the heterc-
searz| wcuwg]a of the group, %ﬂ';:a fact may alse
t be to the view gutlincd
ahave, Mﬂwdummah.ngmmn] it was her past
ta cover her younger fellows. She was froquently scen
covering the fmﬁermdy, and s always domml
n her contect relations with Rilly and Pan, l.Irhn
she marely moucted them. The qumpum
inferigr would have coaflicted wich her status
lnthcuc:l:cfdmmmu. She wis never abserved
Pﬂn or Bdly. Bingham, in explaining
lm- smud alosl group, suggests that the
underlying cause my luvu heun her “superior streagth,
%er pp. 233 339
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independence, and ability to dominate.” It rematns
to be sccn whether or oot ﬁnthcr;ﬁm&m m

i and other anthropoids establish ha
mﬁg two modes mating respOnc are
tempotally uganmd and mignificantly differsnt from
wch gther, nmsoflmummﬂdcvdﬁmtofiw
arang utsn 13 some t on this

bftm mmgpﬂp ition of the adult of this
species is, 30 far 25 8 n, ventro-ventral, and it
it unlikely that this animal exhibits a0 hehaviour
to which the term “sexual prostitution” could be
apphed. On the view that serual presentation is

ive of an inci ion of fight from a
sifuaticn in which an animal is domunated, 3t 13 obvious
that the art of presentation of this animal would con-
flict with its copulatory adjustments.

Whatewer may be its genesis, the act of sexnal
prosentation s either a reachon to cotoreceptive
atimyli deterinined by the scuvity of the gonads, or 2

ion that is stimuli
arising in 2 variety of situations themselves
inherently asexrual, ‘The majority of the more obvious
presentations of the former group, together perhaps
with all of t.he latter, are manifestations of situztions
in which the animal 11 d The
respomeuethbmdbyﬁn_hsm Inboth,mnrwver.

. I is

lhmfm to consider whether or oot the mmung
actwitiea of males ud tlmse of Femalug—dmmmu.ng
the af rep
Of fund: "’ fi i A! 2 w
@ this guestion it might be asked whether or act the
terms b 1 behaviour and § I bahavi

hawuyb:sicsigniﬁuncewi!hufﬂ:nuwthnmal
apart ffom dencting
themorfﬂmulrm]:englgu:!.mml]uhva
it is
to u)wudcrﬂlc hod.l m ulmedoutby
mookeys and apex.  The form they take is the same
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in both sexes end there s abvioualy no real d:Emmﬂe,
cspuua.lly when thr. social uhﬁhn of youn| og
are 3 zmnle
examining the a.no-genml nm of a fellowr maie and s
behlmur mxmmlar investigation of a female.  When
are 1 there ins for con-
u-denuomsuc.h behaviour as might be temed homo-
sexval.  Amonget maley such activities have 4 charac-
teristic forn, One asstumes 2 feminine rdle and is
mauated by the other.  Amongst famales, two distinet
types of so-called bemosexual centact may be recog-
nrzed, The first is parallel to masculine homoscaual
activity, opne female assuming the masculine rile
and munndt:g u fellow , The scoond form
has been descnibed in 4 preceding paragraph, and is
mamifested by two fomales schiviag mutual genital
centact when standing on all fours, F I Gpposite
directions.  The ing of the latter vess cannot
be discussed, since nothing 19 known of 1ts devel
me.nt,andsime,wﬁrumbesee.n,mhn ly
twice beon recorded, It i3 perh ificant that
these two ohacrvations were made ofwm'ﬂsub-humn
primates living in cages ipolated from males, and that
this response never been observed among female
baboors Iving in a cology, “Whatever its meaning,
it 13 a response which, r.ompmd with the first form
of female ﬁomu!cwal contact, 1% rarely exhibived.

The muscular movemeats concerned in heterosexual
behaviour and in the homoserual activices of hoth
males and females are slmast identical.  In both, one
anitial assumea the dominant or masculine réle, while
t'hcotherhkudwfunmmgormbmtwwpmuon‘ The

el Ly usne
chanped throughout the ml:ml s ltfc hmury but s
fegponses Yary in intensitp from time to time. Eacept
in adult life, when they become linked to the fupction
of reproducdon, the responszs appear difusely, in both
sexes without amy specific sexpal stimulus and in
almost any circumstances. Thur, when the overt
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manifestations of sexual activity alone are considered,
there doc not apprat to be any significnt difference
¥ th + R

c productive g of

males and that of females.

If then, there be any eeal diffeeence between bomo-
behaviour and Pt

b-h pri , it is in the underlying sti it
and not in the overt behaviour itself, In considering
this qug;ti;n“lit is bem:;hm discount the sexual acti-
vities @ ts, since inlogical factors drive the
mature animals of both m’m more in the direction of
heterceszuzl activity, even they sbill continne
to engage iz homoseaual acovites. One has to

ine the sexual resp of i e keys and
apes to discover whether or nut either oox shows a
fe for 1 l or h 1 contact.
hirl‘lay ow:lh apinion, mﬂbmedl an pmlth‘nnged obecevation, is
that neither sex, especiaily amon, r immature
animals, shows y pmérm%mnmﬁhr form of
scxual activity. oppositc ¥icw, however, Ii com-
monly held, certain ohservers, for example, maintaini
that the young sub-human primatc has 2 vpeci
for humazn beings of the oppaosite sex. us Bingham
r\fipam that his young chimpanzec never made
adverse demonstrations towards women, whe were,
however, often bitten by his two female chimpanzess.
These in turn never attacked men. Moreover, his
male chimpanzees made sewual advanees to women
E:rm 1o hi!h:;bmwry.the linghan;ﬂlls:hi:ainm

t in its en ry phay, e
By, was sore coions. sbovs 6. gentalin‘of b
ferale companion, Wendy, than he was about those
of his magnmmpanian, Pan. It is questionable
whether the conditiens under which these tions
Teneie.geoeraaion 1al these ‘yoang. Shimpuazees

ite ization ) zees
bW gener e T young chimpanzt

d =
‘Thus Biliy's greater nexual interest in Wendy than in
Pan may have becn duc, in patt at any raic, to the
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fact that he dominated Wendy and he, in turn, was
dominated lyy Pan. It in poasible, mercover, that

ng human beings
an well as sub-humn primates are . “ton complicated
to allow of any of the sub-

human social rclauonsh.\].)u that exist within them. It
would be comparatively simple 80 @ control the buman
clement in the cxperiment that it effect could be
identified in the end-resulr.

Even if it be shown that yuunglwb-hmm pmal.n
havea
the facts nevertlu-leas suggest, 1f rcprodumw fulldmu

i N that ne
: the of theas diff t:ndmcws
It bt be ou) ted that, from the dme 2 monkey's
ml:lga ¥ m%enm hemyme well Md.tﬂlhed,:lzﬂ
animzl lives in 2 socdal environment which pravides
stimuli to sexual responses.  In a particular situation,
the animal assumes the d.ommnt or mak sexual réle,
while a fellow i
8lc of famsls, Such bchamur mlqht bc m.llcr bomo-
dcmdl:r fundzmentally oang £ dol
n upon degress of dominance,

ans.c:n thus level of mnlpls 1{ secnis pu.rely accidental
whether a | 7 ot hetero-
wxual in ts if A varying
social environment provides stmoli o evoke the
sexual responses in animals who themselves sre fom
moment t& moment varying in their mutual adjustments
of dominance

. Upon this ﬁmdamcnml Ievel af social mlmmh:pl,

upon
o!.l;er lewels, the one formed mu.nd plny lcuvmes.
the other dependent upon the fectors of

reproductive maturity. It is conceivable that the level
of playful sexual sctivity might simply be o menifesc-
tion of pmdly nr;n.n interaction of dominant

vitality. ‘The reproductive lovel of lmu] acuwty




e ‘THE DEVELOPMENT OF BOCIAL

hing new in the socio-sexval
llf‘eoft.he :mtun.:g sub-human primate. ‘The phyasio-

emﬂ.nmgm
adjumm:m:. T?lcy% Emmn,l‘!pw-
ductive bﬂlls,andevukcmpomes, beterozexrual
and homosemul, with a force altogether unknown in
prepubertal life.  But these responses are atil] dirccted
in n social system based on deminance.

In deseribing our t knowledge of the sacic-
rexual development of apes and moakeys, this chapeer
bus alsa revgaled how ocanty this knowledge is eom-
gnn:d with the cstablished datm concerning mimilar

] inlower is, The rat and guine-
pip' dcvdop the d?whwddmnu in their mbe I

Aden] ically st pubsrty,

appear as the final elements in 2 gradually un-
folding pattern of motor mechanisms. Apes and
mankeys, as the facta have shown, seem to be entirely
different. Almost every element in the series of
motor mechanisms concerned with their mating be-

haw culy in pw:pubcrul life, w bmme

mll:u:ltypmw on] thefim]d.l.ra:nmmdfom
b these achvibes, us in miny ways

aod apes run parllel 1o buman beings in their sexmal
development.*  Facts ate nat yet mailable to indicate
definitcly i what part the perfected sexual responsts
of the sub-humen may be innate, and in
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monkey's socality, by its g:-eat vitality, by the mult-

tude of its investigatary activities, and by the mapid
w“ﬂaunnuahnmwmnmmu. epm
by re-

mngr.her:tsa.ndgunﬁ- |gsuf5lnn=|uxpunments
E?mnheya born in captm'fy



CHAPTER XVIII
ALTRUIEM AND SOCIETY

Um'fl‘hﬂg:_l fing to .f Shm
ia the un of socie
Tive in fccks bcuusey‘:gup:::p;ufor Ehuntyno do uuF:
2 singls animal would be defonceless mouinat artack.
Pl o b e S
, weleey are o to
hunt ﬂ“;g:t:::th: symmer, when food iz pll;Phﬁ:l and
1o unite and pour inte ¥illages to snatch up defeneeless
baica in the depths of winter. Altlluugh I]l such
ctficial in ion of social 1
l“P and dthough the nntufwﬁdl
the concept of mutual co-opera imarily arises wre
mtlyopquumn,ltnnems eless necessary to
examine the possibiliey of altruism existing in the
acuons of animals 25 social as the sub-human prmates.
As the anecdotes related in the opening chapter
of this book B.haw, thc beha\mmr of sub-human

in i mutyal md,
'i'hllu, s keys press leaves
into thcwuuncﬁanfﬂ:mrﬁllowsmswpthﬂ blaod.
In consid of their dubious origin, tales of this
Yind muy be disregarded. There are, however, other
of the dtd cach other by

monkeys zod apes that have received ample oorrobore-
tion.  Stevenson-Humilton **  relutes how he once
wurprised 1 large troop of baboons in the bush., All
except one scampered off, this anima] taking refuge in
u tree which was too far separated from neighbouring
onra to allow it to IeaF to wfety. Thus marooned, i«
immediarely began calling, whereupon the whals troop
me back, runping nbout and backing oo the (ringe
g2
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of the bush, shout ffty yards away.  Although great]
excited they would ot leawe the elt:rof:helo&ue;
to cross the open wpace that them fram their
isolated eampanion, who was fnally captured. When
this was donr, 5 Hamilton ap hed the reat
of the troop. I'hcy};:efmwrm:tﬁwlf,bmilm
Ezl:nﬁ]abigmale been shot that the whole troop

Hunters who have once shot a monkey commonly
relate that they were so appalled by the humen
behaviour of the wounded animal that they vowed
never to shoot another. This sentimeat is well ex-
pressed by Fitzaimans * whe, with a friend, once shot a
monkey that wis nutsing ababy. The monkey received
the charge of ahot in her back and came tumbling down
fram the tree, etill cowering aver her young one.

“Huggng her baby ight tn her breast, she regarded us with
& world of wednom in her cyet, and with  gaup and shudder she
died.  We forgat for the moment that she was but & morkey,
for her actions and expression were 3o hutan, thet we felt we
had committed & crime.  Muttenng an aath, my friend tumed
and walked rapidly off, vowing that this wan the lot tme
he would shoot 2 monkey. ‘It @n't sport, it's downrighe
murdar,’ he dectared, and 1 farvently agreed with him.”

Apart frem indicating certain soble sttributes of the
human mingd, these accounts provide evidence that mab-
buman primatss 1 the wld assistance to one
anocther and that nuning monl continue ki show
maternal care when they are sttacked,  Such behaviour
is also manifested in captivity. It is well known that
4 tman tormenting o hurting vne monkey of 2 cage may

* This was the oaly oo o whuch Stevenem- Fumlto experi-
ezoed reommnce from wild babosmr  Om nooc of the bahoon bume

animal were plinovelr backing, tha edult baboons did not remirn to
gt them, At oo tine, morsoesr, did T obwtrve soy co-operatie
‘bebavioar in the activitics of the doven ool
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Famlaed sppavenly by the steude and cie of (e
simulated i and criss .

i mdl:heli’gy ive d of the man,
Kohlor r writes that grest excitement prevails if o
chimpanzes in attacked bofore the cyes of it .
“Itwill happen that, under the influsnce of the climate,
one punizhes 2 wmnﬁ-'ducr with a heavy blow. The
moment one’s hand falls on him, the whele p sets up
a harorl, 34 if with one woice,"  When i %wir_hthe
more mature apes, Kobler found that it ws dangerous
to punith a chimypanzee bacause of the tendency of the
g:’wp to repel any assault mede upon ane of jts members.
iz

ape’s frst cry “in anger” calls together all its
ovorm, who rush to the attack, with *no neton of whar

it is all about. The only thing nccessary to the uproar
in that that scream shall be uttered in that characteristic
manner that whips up all the others” Kbhler alse

writes that t individual wariation exists in the
tendeney of diffcrent apes tn incite a4 herd to attack.
Some animale fly into & mge over nothing; othery atc

mare placid. Moreover, as was indicated in an earlier
chapter in this book, a munkey may give the “attacked"
cry for no apparent reason,  This cry brings wpon the
scene same at his fellows, who rush up vely and
threaten or attack aither the animal acwbom he may be
maring, or cne another, %I.ﬂ, when one monkey of
a group haa to be removed from a cage, ity fellows ruah
forward to th the interferd Somet

g kecper, .
mifakﬁur,bythmwingumnu,p:iummnkel
baboon on Mankey Hill move, its fellows rush forwaed

ively and tk bim with gri azd basks,
‘gg'hmﬁmdenﬂy&bﬂwrhatwl‘;gnnmmwof
2 group of monkeyw ot apea is attacked ar threstoncd,
its efforts at reqaliation are sup, by the aggressive
responses of its fellows, aroused apparsatly by its ries,
ite sttitude and the threatening demeanour of ite
attackar. There is adso clear evidence that the support
monkeys give one another in an attack is evo ot
by auy intelligent npprebension of the naturc of the




ALTRUISM AND BOCIETY £33

situation within which they release their aggressive
activitics, but as an to the
of for mmMp crmittad by the offended
oreuver, rmany of the cccasions oz which
;nnpcn;mmkqunglwmc&eammdnwnher
ellow wha is ban another, appear
to he exhibitions gof d.uml.\?aynce. aF mﬁy
animal and its tarmenter may suffer me me sudden
wssault of the dominant smimal. The response of a
dominant animal t the “feat-threatening™ gestare of 1
weaker fellow i alss appmnl]g as reflex wnn character
as its reaction to the squeal of terror of a dominated
animal, and neither situation secms to involvt: & fecling
of symypthy in the sense this teem i3 used in deucnbin;
human behaviour,  Novertheless, although the “blind™
nature of their mutual support seems to confict with
the concept of sortal alttuism, it s 2 significant fack that
such support is somctimes lg.weﬂ
The of I

¥ behaviour in
of attack e gly with most social
relativne prevailing within the g'rcup. Monkeys as 2
rule gither attack their sick and wek companons ot
ignore them completely. Powerful apes and nronkcys
will, in the midst of & deminant display, suddenly and
witheut apparent provocatnon, atack weaker fellows.
In their behavowr at feeding times, moakeys and apes
d;splly the most conspicucus selfishncs. erh
every monkey or ape living in capin
ta of wnssmucllﬂmmrlfand take as m aslt
tan from its fellows. Reference has already becn made
to the fact that the allocation nl'fooi::li:hm a group of

mdmmtmmunmlelﬁ:hm:]ﬂ:fﬂ“mg;:
[ It is 3 common xperience W,

: imlaguofmmksys the more domimant
mgmbmoomefnmrdmmptn, ing anide their
weaker iellows who may bave them. When
3 number of bananas were throwa to 3 Morkey Hill
fumily party copsisting of & male, o female, and her
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baby, which had been born sbout half an hour hefare,
the male crammed his cheek ponches full of it
ing at his feet what he fxiled to push into his mouth.
‘The female made oo attempt to secure any.  1f males
iy s e youss, wnsrbiog ovey pece of fond
y to their young, sna piece o
that is cﬂcmd,m&nmthewrymufﬂ:eh&m.
When o small baboon is cating and a dominsnt fellow
approaches, the young animal may stop and the
from its mouth in cwident terror. Aherdes,
who states that it would be unwise to regard animal
behaviour ™ & sentd ] paint of wiew”, nover-
theless writes that such selfish feeding behaviour is
an offcet of life in captivity. This spinion obvionaly
conflicts with iy owo procept, sinee there is no
cvidence available to support hus view. However,
it s valikely that 2a much opportumty for the ox-
hibtion of selfish behaviour in relation to food would
ariec in a matural environment, since usuatly the abun-
dance of fruits and loaves matiafics all,

The sslfish and crusity engendered by a syatem of
dominance stand in atniking contrast to the support
afforded one =nother by sub-human primates on occa-
sions when they are attacked. Thearetically there are
two groups of circumstances in which such support
be given. The first consiats of those cases in whi
the support of 3 daminant individual is evoked either
by @ aqueal of terror, or by 3 ““fear-threatoning™ gesture
unasseciated with any svent sxisting cutside p.
It has alrcady been pointed put that the giving o% such
support is in the nature of a refiex, and that the form
st takes will depend upon the scale of dominant relation-
ships within the group of animals conceraed. As such
it has, perhlp.,no ight to be calied "mutual atd™, in the
sense in which this term is used in deseribing human
behavicur, and thz "rescuc response” becomes yet
anather owert manifestation of a system of dominance,
involving, 84 it docs, a clash within the . Thus,
fundumentally, the “muotual support” afforded in itu-
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ations of this kind is stimulated by the same Rctors
that produce the effects of selfishnesn and cruclty,
The second group of circumstances within which
“wutual 2id™ is given, consists of those whers one
monkey o ape of a p is attacked of threatoned
either by an animal of the tame speeics belonging to #
different p, or by some animal of another species:
for exampls, 2 homan being.  Fundamentally, the aid
given in such a situation is also evoked in the manner
of o reflex,  The group responds immediately to the
howl of mge oc terror from the attacked momber and
to the aggrassive attitude of the atracker. Although
all the eadence i3 agwinst & wicw that the rcsponec is
ideatienal in character, and supports the view that it is
identical with the first type of “rescue reaponse’, thete
i, nevertheless, some theoreticel justification for regard-
ing it in a separate category from the latter, since it
does mot mvur::: clash betwoen the members of the
group. From rhia;urint of view, the second type i3 a
group tesponse, and in apite of its *bhnd" character,
wl:.icﬁ is discussed below, 1t may perhaps be regarded
as representative of 2 certain level of co-operative
behavipur,

It would be interesting to know whether the agpres-
sive toaponecs to a equesl of terrer, a “fearthréaten-
ing” attitade, and & hosble attack, arc innatc or
sacially conditioned. At present thers are no avail-
able data bearing dircetly on this question, but other
facts go to show that they are mainly wncenditioned
eactions.

The “blind" and reflex character of many social
responses of sub-human primates is demonsoated by
the fact that thesc animals do not distinguish betwesn
the dead and the living. That is to say, a variety of
social responses may be equally sumulited by rither
living or dead ammals, in spite of the meaning-
Iesi nature of responses evoked by the dmd. Thus,
monkeys do zot limit their rescue activities to their
living tompamiona; they also refuse to loare those that
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are dead,  Sir Hazry Johnston ™ r:llbw how be once
killed 2 baboon in Caga—one of a troop that wan
plundering u maize plantstion. Instead of rmm:g
, its fellows surrounded the corpse and refu
to him appreach. 1t was not befors he had
returned with scveral of his followers that the baboons
moﬂ' mdhemablemmt.’hedudm
Similer it is
tommmndeudbod. ﬁomMonheyHlllmthg
London Zoological G-ard'm The r:mammg babocns
try to prevent theabdumonofths body as if it were
a bving animal. Apes behave in a mpnnble wiY.
Brown®* rclates how one chimpanzes '\nolm
oppoeed’ the removal of its dead com,
behaviour elearly suggests a lack of cRion, on 3
social level, of rhe sIgnificance ofm The same
lack of distinction between the dead and living is
cerainly manifested on 2 scxual level,  When a female
baboon dies in a “sexual fight™ on Monkey Hill, the
males continue to quarrel over ber dead body, wbichthcg
alsa use a8 2 sexus] object until it 13 forcibly re:
by the keepers.  Unually the removal demands much
sirategy and subterfuge mn order to circumvent the
vicious attacks off the dead female’s companians, and
sometimen two may pass before the kecpers
succeed in tlmrob ect. Aﬂmlla: fatlure to distinguish
bctwwnrhndmimdthn living is shown in the
mutual responses of & mother and her child, Thus,
when o nursing sub-human primate is shat, her baby
clinge to her body and is remgved only with difficulty,
squealing and making soxious to return to
the corpse. A very large nomber of the monkeys and
:{;l:hatmminmcaptiﬁtymﬂmbubmuughtm
ix way. Not anly do kcynandnpﬂdmg
to their dead mothers, but reverne alwo occurs—
tha mother clmg;‘ha har dead baby, which she rafisea
to surrender. s has bheen repeatedly recorded.
All the tnboon baixies that bave died on Mookey Hill
in the London Zoological Gardens have, without
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been retained by their mothess until forcibly

removed. ‘The greatest dificulty faced the keepers

in their attempts to secure the bodies of theae young
animals, and have betn recowered,

The obvious implication of these facts is that suf-

humaz ptimates have no real apprehension of the socal

situetions of which they themselves form part. A

dﬁﬁ evokes 4 cf which
Bot vary until the stmulus changss. " Hence the
wic oftlw term “blind re&pnnuc“ with refcrence to their

The retention of the tlead baby by 1 muming sub-
human }mml’: is usuﬂlly lnm-pu as upm:nn.ng
a'I.?h the impli fa by Terkes lmhrﬁi

ie iz implication o erkes ™ antit]
“Matsrnal Instinct in g Mmi—'fr The paper concerng
the behaviour of a hybrid Rhesus and common maczque

to her stillbhorn baby, which ahe refused to surren
carrying it with her wherover she moved, The father
was aiso interested, and with her apent much
time picki over the baby, the two frequ tly
examining eyes “aa if in attempts to open
Obaerratons were made from day to day, aad cvwery
opportanity was sought to remeve the but with-
out success, At the cnd of the second wu.{ the ourpu
was 30 far decom by the constant
licking of the adults that it nptd.ly wore awsy, r.h:
third week there d §ame d skin
coveting 4 few Engmcnls nf bene, including the skull
whl:;hhad.bm ned. 'The remnant became smaller
and smaller, and dikappeared shent Gve weeks after the
birth, Terkes’ interpretation in that

“during » peried of five weeks the intinat 1o ber aff-

‘mnpelled ths o [
mmml about with h:-mlulkd:,m m‘:’;’m w’;mm
&nkwmr]rhwmﬂemnh&mfmhnwby
farca.

“Afar reading this notm in maowerips, Dr. Hamilton
itdormed me thet Gerie had behuved towards her fimt atill-
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turth w5 toward her second  And, further, ther Gruce, &
haboon, alse carmed n stil-hirth ahout for woeka  Tam now
heartily ghad that my erly efforts 1o remove the corpss wers
futile, for this record of the persistence of matermal behaviour
wemy to ma of yery vrompl interest to the genetic pey-

it

Numerous op ities hawe arissn for similar
observations on Monkcy ELHL  The facta a t
that Yerkes” interpretation in only 1 partinl ann-
tion of the behavivur of the mother, unless the term
“maternal behavicur' is very loosely defined. When
the data are analpsed, ﬂmy auggmt that the retention
of the body i to the i opera-
tion of maternal responses, Iml r]nt it in fundamentally
the monkey's rerction to a furty cbject,

When a pursing monkey's baby dies her behaviour
towarda it i at first identical with her toaponscs dutin,
ita Jifstime. Mo change occurs in the manner in whi
she holds it.  She presses it to her breast, and carries
it in her arms wherover she . At first she nover
pmsndewn,plchngtkm its fur an she did when

t lived, %:mmnuntumouthandltleycs,tﬁm
lndmeurs. In a few days one notices s change in
her behaviour, A dlightly decomposiog body zow
droops over her arms.  Except when moving, she ne
lenger presses it to her breast, and although she con-
tinaes {o the body nnd to bite at the skin, she
muuma mrhegrenndmmi:huemly. The

mummifica-

umnum,bmhermm tion of the skin and fur

continues, The drisd-up ¥ now bugmswdas-
in e One notices 2 leg missing, an arm mising,

and it is soon, an Yerkes wrole, a shrreclled bit ofakm.
‘The mother is mare often seen biting off pieces—it ia

unknown whethe: ahe swallows them, At about this

utage she may abandon of her own accord what is left of

mﬂx‘:d.w;mnngth 3 of
3 i significance of this sequence

events, certain complementary fucts may be noted,  Itis
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reported that the bachelor baboon who gled u baby
dmppedhl'&ynnuum' baboon during the course of a
fight on Monkey Hill,® carricd the corpue with him for
a week before it was rvecucd by the keepers. Many
kinds of furry and feathery objects are often retained
by sub-human primates, A year-old baboon under my
own cbservation seized a young kitten, killed it, and
retained the body throughsut the day, protesting
vigomaz:henitwumuwdfromminthamning.

i she carried it clesely in her arms and
i ita fur. Monkeyt cin be secn from
tize to time In the London Zoologicz] Gardens picks
through the Feathers of sparrows they have llled.
: ':‘ han rﬁﬂiﬂdhﬂs nbscrvh;:ionaof the
bebhaviour of & captive theque to whom the warm
body of a recen yki.'l.ledr:tplwu threwn,
*First seizing; the il in ber mouth she defied an o ke
it from her, then yhe sbjected it £ n critical mmﬂm,
opening the mouth and jooking imide, licked the blood from
ita nowe, examined it fur mi and appeared to cupture and
eat some fiews which she found there.  After thinabe dimbed
to ber bex upon which she mt and placing the rat betwoen
her knees nursed it 1n 2 mosr eomical way,  She clung to
thie tax for two duys, defearing every «ffort to deprive ber of its
by the end of this Eme all the fur wa off, the cancan waa pod-
Byely green and liguid, kod s the held it 12 ber mouth the Sies
bozzed all abour her.™
When these facts are considered in relation to the
behaviour of 2 wurwing monkey wha retxing the body
of her dead offspring, it becomes obwvious that her
actions ate ot interpreted by the phrase “persistence
of maternal behavisac”, Ei’z? conld in Targe part
be explsined as the g 2 Tesp to
ﬂum.leaafnppmr.fyul] ages s well an to males,
und one for which the significant stimulus can be
ltered—From monﬂy baby to dead mt—
without effectively altering the character of the response.
This common rotponsc cbviously cannot be called
* Ban p. 333,
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et ey » i el compiely poiaos
] ane, & an complete| e
urdo]:mnnt' the other,a deEd body, completely I?e‘;uvr.
or aubmissize,

One canzot gauge the extent to which the behaviour
of a mother m “zarsicg™ her dexd offapring
inclizes from the common “livin, ™ responta to
the genuine maternal bebawiour of 1 nursing monkey,
On ong conmideratinn & that it doew incline

t direction. ‘This is for the first fow days
l&erthednthofhcrhnbythcmmhermuaumm

dogical state of 1 ical forces
:.mpel her towards the continuation nﬁ'a social sitmation
to which she is alrendy eanditioned; they impel ber to
carry on pressing her dead baby to her functioning
breasts, us her overt behaviour for the fitst fow dw
after the death of the infant corresponds closely with
mother's part in the overt behaviour of oursing. The
evidence docs not sugpest that the maternal eloment
in her total responses to the dead baby is great. Itdees
indicate that later phases of her reactions to the
dead infant congist isunt:llly in the “living-dead”

“This analysis of “living-dead” rchationships pecha
throws some hght upon the problems raised t:n
“living™ relativnships of sub-human primates, ‘Thus,
one may consider that three factors conh'lhnu [ eﬂ'ﬁ:ﬂ-

ive maternal behsviour. The two
fundamentally of social slgmﬂunoe, ang u': ﬁuﬂy.

the mth:;’: attracticn to a &milﬁ b-lsy ect, and

mglmﬂn to its
mnllmr’s lncf gives the
maternal :Is ‘-" the

ing reflex of the l.nlmll,whldnnmopen-
%IMO s tension in the mother.
an mammary cease
flmcucnmgﬁbzulgmﬁcum of the :chuunlgr‘f:wm
nadcmmonlyofthemoth«‘fmpom

to a szail fun'yob]ach
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The scxus] relatianship alio achicves a pew signifi-
cance in the light of thess facts. The adult femalc is 2
stimulus which evokes charactenistic soco-waul re-

ees in the male, It i» only in the aheence of the

e's responses that the sexual situation of a bing
maleand » dead female at first diffrr from the comparable
sihation that cootaing a living female, When the in-
tensity of such a situation is increased by the interest of
other males in the dead formale, the reaponses of the tem-
owner of the body immediately became stronger.

e maintaine hix hold meone ly, and he uses the
carcase a2 & oeraal object more frequently.  The
moment be has driven away his interested fetlows, his
own interest in the body seemn to decling,

The scxual bond ia stronger than the social relation-
ship, and 2n adult male, urliks 2 female, 15 rot owned by
any individual feliow. M, y he iz nota small furry
object that can be picked up and carried. His social
relationships arc thus mainly concerned with grooming,
and are dependent wpon his own active participation.
The only situation in which he nesd not actively
direct his responscs towards b fellows, in order to
secure their attention, is one in which he is attacked by
sonething cutside his . ‘The resentment of men-
keys at the remeval of o male body is the sams
resentment they show when attempts are made by some
individual cutside their group to remove or attack any
of their living fellows.*

* It 3 futerestiog to fpsculae aboot the fnal rofpemec 1n the whole
pattern of behaviour conmectsd with the ratsnnen of the dead.  Nimer-
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‘Three conclusions bave emerged fram this discusson
of the purely social relntionwhips of sub-human primates.
Theﬁ%lnlhﬂthgmpomemﬁ:runﬂmdamm
factor in social behavionr, The second is that such
behaviour as rupedicully come under the headis,
of “mutual «id” is reflex in charaeter, The l.lu.rs
2nd pu'hlps most striking fact i thar rnb-human

do not distinguish in their

the].wmqmdrhcdn:{ Thst is to sy, they have no

reciation of death,
immediate relmun of :be new—burm hnl:y o

fnr, which 11 ebviouws]
asized in an elrllu' chapter. Its mlpomnu is
ps demonstrated by the that o g primate
mammna ita hold on ita mother's fur her death,
and that it apparently 15 not specifically ateracted to her
¥ mnce, 29 the observations ed on page 204
md.nmnc, it1s equally soothed by the carcanc of any dead
baboon.* The fundamental nature of the reaction o
fur is perhaps also indicated by ns ill-defined character
and by the variety of situations in which 1t is eyolked.

Feathers, broame, mice, knttens are all ate stimuli,
It seems very likely that the scoal nance of

developa from this innate res lcwfur
mn l]wayspa ane of the Sime ] bonds

hnldmg sub-human primates together.
The reflex charucter of the rezction of a monkey wha
rughes to the aid of a twrmented fellow has been cm-
fhulud sufficiently not te require sum:marizing here.
tz "blind" character is demonstrated by the fact that
the monkey responds in the same way ko an “agmnlt”

nhbedl&mkswmﬁruﬂmnb’ﬁ.ufhuhbﬁhlhdn
w=d purtially wix it Th:mnh:mndinﬂnﬁkulumnl
Gardoa on the Sth My, rizr."07 It b concenaahle, thersfors, thet
the mnb-homn prmttes amwt the wwrcrgent of the mimal world by
wang thear dead deflows. The remaing of monkays and spes eoe ey
marely fiind in the wild.
* A fmer whom T et ok sdrantage of thiy fct by providmg
young bahocns he rearsd work o puace of tha cured hide of & baboan,
te which the young smimals chog wd wae thar
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upen n dead companion. Monkeps and do nat
reengmize duth,gthcymctmthei: cam-
punions as if the lutter were alive but passive. Thus
the “blind™ choracter of their social reaponses would
stem to deny them any claim to altruism,



CHAPTER XIX
THE $OCIAL BCALE

AN immature Rhesus monkey called CuE;d, living
in the Peychology Laboratary of the Universt
of California, became attzched to Papche, a female
common macique much older than hitmsclf At first
he was completely dominsted, and 2 fortnight had
passed before be was seen to respond to her repeated
presentations by mounting. During the following year
he grew until he was bigger and stronger then the
female, and about the end of this Hee the two animals
bad aseamed mature and normal mating relations.
Twomdnhn]fyeauz&ermmﬁntmeemg,m

female Rhesus monkeys, Eva and Topsy, were

uced into the laboratery, the male proving
w.rjr to their i When they were
introduced into his cage—Peyche having been previ-
ously removed—he attacked both of them wciously,
and whea they were taken away, be greeted the retum
of hiy old female with conspicucus sexual interest.
The recerder of this tale, Tinklepaugh,"? fo whom
the animsls belonged, failed o bring about a coacilintion
h the male and the females, for it Red

them even after it had bean sexuslly starved by isolation
for two to three weeks. Thug he received the im
sion that Cupid bad builc up “what hd wrrmj\l;e:
mon ous attachment For About mine
:llon after the young animais ‘boon introduced
the male, Tinklepaugh made swong cforts, by
fudlrlg and muzaling, to induce Cupid to eater into
relynonship with Topsy. About a formight paased
before the malc's antaguniabie aititude way cfcctively
mp]xmdbymnnfmu::é Fmdayuﬂ:rfmndly
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relations had been established, T was removed from
the cage, and his old mate, reintroduced.
Cupid's attitude to Payche wat normal, aithough seimal
respanses were not 5o frequently displayed m3 before
ther separation. He speet much time pgazing at
Topey who bad becn placed in an adjaceet cage, 4
fortnight later Papche was I%IJ.II removed and Tapsy
medaicly fumped awey od begon 19, b K hind
mediately fumped aws to hite his hi
feet, mllycuI:n Pthc:lt hndybm part of his play from his
catliest days in the ]nbnnmlz. Such behavicur was
noted many times during the firet three days after theie
reunion, but he was never seen to complete the sexual
act. Thin part of the story is best told in Tinklepaugh's
own wards:

“On the fourth day he wag ducovered wuth he hind fect
ruther badly lacerated. . To Balitate ceminavon aad medical
wttention, he wan led from his cage by the deorway leading imtn
the wrea between it and the nearby cage new continog
mr.h:dew. He looked beck at the cuge where ‘Topey

remainad and then toward the cage contuning the other
two females,  Pryche, who had smemed to be et by
Tomy's prewoce in Cupid’s aage, was oow ont the #ds of her
shrieking threatenmgly arreg at the other female
f;-uﬁmly 1od with no previous signa of mnger or partieqlar
emuotion, Cupid Jurched to the end of his chan and began o
bite bimsclf  In a few seconda be tore huge jugged reats i his
already lecaratad legs  “Then, ag though in imtenwe pain, he
jurnped into the woter's srua”
After Cupid's wounds wers dressed, he wan placed in
h.isnsr.l::dpsyd:cmrwimndmhim 'Plonnnc
his ds—n task she perf i dably well—
and alse becauss it was bebeved that her pressnce
would have 3 quishing effect upan him.”" Cupid
soon recovered and after about three weels resumed
normal sex relations with Papche, although he remained
“in 1 state parable to the d jon of some
pchoses” He mt about quietly for hours and was
Eﬁhly irritable, nod when ucitad.{uuiuda.nd bit his
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healing legs.  This lcuon was evoked
Tinklepaugh directed wm

tpnke to it Such bu.llnvwm' continued for mmthl
hmh'}‘edmmh:; mmrnlmafaghtweeh
w inklepaugh not visited his mozkeys,
mﬂ:ﬁ therefore, that the tendency of the animal
to mutilate itelf wheneyer he looked ot it tould not
be cffaced by dme alone, be ﬁnallywlupped the
and in this wuy effectively inhibited 0 “masochistic’
activities, Fournoen monthy after the ﬁrst incident of
self-mutihtion, was living o normal sex fife, his
mates being and Ews, c‘pznhlving died,
Ewnn:huumehgsuﬂseuedhu d feet in hix
testh when eveited, biting them gently.

Tlnkl:palgh declares that he plau:u 10 interpreta-
tion upon id's behavious, but simply “presents
sufficicnt detalls so that the réader can formulate Lis
own cobclusions.”  He labels his description, however,
with the statement that it “deals with the selfomutilation
of » male monkey after he had formed what was evidently
a monogamouy attschment for 2 female of 3 different
spenuand&anhadmuﬂm&makofh\sms ecies
introduced into the situation.” There i thus et

ion in the opend of the deser)
for one to understand the in which Miller s
tefers to it in hia disenssion of the sewusl behaviour

af The implication Miller lly makes
iB th’-ﬁn: t_hgﬂ;‘aocull ‘effactive Bentiment cf[mef:;r;
cant feature of human is proba
muwedmﬂle behaviour of the Ee bl{:r.u:wid.
Before thix implication is definitely it in a3
wel]mmmm:them:rymtgum'd .
in whether Tinklopaugh bad ification for his

Aoy J
opinion rhatth:mnlzyhadfomeda
attachment for Peyche, Thnmdemuponwmh:
bascd the statement has botn quoted. Copid had
attacked the young females o Sve succenive occasions
when they were introduced isto his ¢age, even though
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be had been sexually starved for two to three weeks
before three of these incidents. When Payche way
returned he continued to manifest a strong seaual
interest in her.  However, it only r:?uiredaiinnnight’a
e v by s i paritons beore Capid s
WETE i a4 wire hon, re Lo Wi
on ma.lmmmsbywith To;:;:: and only two bl::d three
weeks, during which he ined untagesnisth il
Eva, passed geforc ke nccepted her, too, both socially
und sewually, ‘Thus, at the very beat, Copid's “mono-

- ¢ wxs not of a durable
E:‘ d. There i douht, however, of i reality, for
hisinidllhehaviunrwth:ywnganhna]snﬁl;\:

had oo connection with his socinl adaptation to 3
Indecd, his actions were typical of the attitude that 2
mere dominant monkey may assume when nsw animals

: T H i

2 d into its i

his may have bocnﬁdisgll_ayofdomimmnnberthu

ofaemnlofh; i here ing, h ,dlnfe
s " Histic” attark biosclf,

An obri hic i ]isdunhgy

phic

weee induced by the confiict of his attractiona tm the
two female monkeys. This may be truc, and in that
case there is mmjuﬁﬁuﬁmﬁrth:view
that the mung; nitely was attached to Payche,
On the other hand, there 1 &vidence that makey one
%stmst the anthropomerphic mof view. From

inklepaugh’s description, manifested thess
atacks of selfmutilation fgrupahnn two before

from the conflict of his attractions,

oot sppear 2o have béon aoy close corelation

the monkey's practice of tiltion and his sexusl
activities. Such a view is strengthened by the fact
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B 2 mo:i wof almest nll.n ccin. At the
amongst caged eys species. At
time E?wriung it in vory frequently manifepted in the
Zoclogical Gardens, both by the male of 1 pair
of ]lpnnﬂe’[i-:mkm and by an adult female plig-tmled

¥- | Fs arc i ]
in a cage that ia s 1 wire partition from an
Ildultaspig—lsilui mg:mk;da? one side and an adult
Gibraltar ape on the othet, The male's relationships
with his neighbours are, if anything, sntagonistic, and
he may often be scen hunging with dommant thrusts
at the a ing partiions. Thers 18 no obvious
coaflict of attraction to eaplain the many ciramons
on which ths Japanese monkey seizcs a foot in its
meth, contorting its bedy into an awkward shape, the
while it daores round on wne foot, biting the other,
It is difficult to say what is the significance of wuch
behaviour. There is no obwious justification for the
view exp 1 by Tinklepaugh that 1t is exhibitionisti
I‘heumlkowalulcwwﬂtplmnm
fernale pig-tailed monkey behaves in this way.
ﬁmﬂhﬁoﬂnwﬂiomanfpﬁ.rmhc‘s ifegtation of
tage: inapi ‘nI? b , they seem te
be the result i.rri_minninduoedbylhep y of her
young infunt, sometimes they have no ohmoun predis-
posing cause. But such “masachistic” attacks may
well be 2 reaction o the inhibition of 1 natural dominant
display. Thus, to give an exatnple, at the moment
whendwmunki:‘y(:u id X 'lt;lel it was ined,
Tinkl xnd so was unshle to participate in
ll,ysitmﬁn;p‘i:gwhich ane of two animals it hagma]l'_r
lominated was shricking th ly at the other.
“The pig-tailed mouheyin:he[nndcn_ﬁnrdmuimﬂsrly
lmmfwhm, owing to the wite partition, she
rannot more adequately celease ber hatred for certain
habitus] human visitors whom she greatly dislikes,
m i :iuﬂof;w:v!ﬂ by u.. fact that a.q .
i ¥y are
pmhdwg::dwthe]lpmmnp:onhgpis-uihd
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monk in tormented, After some mioutes spent in
at the wires these animals suddenly
tumﬁ;rthmaggmwemnealnﬂlmudm. Thus,
when all the pumblhues are consideced, it breomes
(d:lﬁm‘lt h?l itude for which l'.)dm‘r‘:"f
upid with a atti which ne
imence Han m
But evidence can be cited to show that sub-huean
tes do form relatively permanent sffective social
relationships, Fects bavo been recorded in preced-
ing pages which demonstrate that such relstionships
are manifested batween particular males of the sxme
2ge and of diff: ages in the Hamadrpas baboon
eolony, ‘They arc alsa dll&]:ynd by differcnees in the
attitude of an overlord to the respective females of s
harcm, Such differcnces in heterosexual interest are
cleu.r]y the result of “‘temperamental” differsnces be-
» In one obmerved case 3 more
ive and domil female ined closer rela-
tiona with hee omlnrdthnndtdot;:w}mmmlpmely

Such
orftj:enmlmdmth&femlmnfh:ahnmmareﬂ:m&
to their vai ng
ysm]o?mlmnaiuousofhm The oo wio &

yuub]ugat:dw:llwhelpmrl_[%;mlnﬂw

when sexual skin i swollen fact does
nat en # lief in TOAgATIONs tend.enues.
M her with our k of the

manner in whick males secure females by dn:gﬂ.;t. it
mngl supgests that sexual selection, as n

Dmn{hasnaunpmntphmmthcmnlmuhuu::
of those is knawn,

Aﬂ'ecﬁ smmcnmmymﬂ. butthsylmnotnm—

linked with sexual tclatinpahi;

I hin views on the shaence of heat poriods are

ono can accept Millec's mmmm:t that

i they bave been rocorded in the labarstory

:'he features of simian saxnal tendencies I:lllr
with wull known clomezte io human  behavior,”
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From the evidence discussed in earlier chapicrs, ooe
cn go cvén fmther 108 sy that under saturd] condi-
tions, in the wild, the sexual activities of eub-bumaz
primates otill show similarity to human tendeancies.

Since the activities mgn enrrespond
overtly with human responees, it mlfbh:z:kad whethar
ily have the ial pagmifi When

gohimsdfammmﬂymd,th::nmlmﬁ'i&aof
sub-human primates are found to differ from those of
man in ther social significance, mainly by their lack of
what may be called definiton.

In human society children are differentiated from
adules in ali i 1 wrtuations; | 1 be-
baricur is significantly distinguished from b I
behaviour; soctal relations with the living are clearls
demarcated from social relations with dead. Ii'
these distinctions are mot lly appreh
are at rate enﬁ:rudb]:yd:;ml;n:h Thbl:t s to
sy, may not iclogical
fn{mn, ?;\?‘diau{cﬁmu that mn]idﬁncu]mml
prgl e A o v Sy mdeg:;:;

in 3 res)

cas] hli{emdthmbemmﬂpmmm
mmeﬂmmrm&m' in a gsocial system based on

inance, Every anital obtains such social apd
watctial advani # be can io & predominzntly hostile
envimn‘:“mt. Ii.nﬁ::me :?fnm;f?s o{nmr.k,
it in u cvery monkey for himeclf, one monksy
guarrels W{iﬂllwﬂkﬁ'fﬂ"ﬂw, he muet bewars leat
in even stranger member of his growp st upon him,
If bne secares the ooly pisce of fruit in his neighbour-
hood, be mst watch ewt it be anatched awsy by &
stronger animal.  An adult male may be only dominant
encugh to secure one fomalt; a fellow secure six.
1n all situations the positicn an animal in relation
to ite fellows is the oucome of the interaction of it
own dominart gualitics with those of the other members
of it p.  Moal both male and female, ara
nde to such 1 socia) system partly throngh scxuel
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reactions. A weaker animal sssumes the fonale sexual
mtudsbeﬂw:amdnmmut&llow A comparatively
animal the male attitude te these
be]w:tlnthcmleofmaldmnun:. ‘Thus a
female who at onc moment has submitted to the semial
] of her overlord, may at the next mount in
male position ancther female, an immature male,

of a submissive male belonging to her party. A young
animal that she has mounted map immedistely crver
a still mere submissive apimal. * ‘The ovedord who
has juat covered one of his fermles mzy, a moment
hater, assume the frmale position to another male.
A mother who s saorsing her child may, in other cir-
pumatances, incite it & cover her, The dead are used
an s=xual cbjects, and are hit after by their former
fellowrs. Thua in the hﬁ:mﬁa sub-boman primate
ﬂm‘e ll not the same clean-owt distinction betwesn
fernale, between young and eld, bel:ween

I:vulg an:l dnd, berween homogemality and hotero-
ar even 1 and polygyny

a8 there in in buman socisty. Tﬁ‘i:uaﬁ:nmnl
difference and, implying as it doca that sub-human
primstes do oot apprebend in the way man does the
s mﬁm';’chamc:nﬂ:of different malthemm,' it
] t
Wﬂxfmtﬂupofpu.wmhﬂprmm' 3 g
The overt sociostzual activities of sub-humaz

nmmmnt,
mna]mturc. Thomalepnm&eua]mysmnﬂy
potent, while the female is also always to some extent
mcm Inth:mllowetm:mmal,ogﬂd;eotlhndhmd
the e,ua e,acasu the on. nring
isolated :hummrmimt{hanmr
nf&elmﬂbmdmmﬂﬂdhtheﬂﬂﬂlmnm
of their ancial unigns, the scxml

Dfdulwmlmmllmmdyunmndmmedandhaw
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bt & small snge of varation,  ‘Those of the primate,
an the ather hmd,d“ ] v;:r.:;l]y . of 1

com, and bocome conditionsd; hence
thmrpé?umnhduy In dw pruml: three factors
may the rclease
of sexual responses from strict phyuuiog::nl control.
Thet first of these is the nature of the primate reproduc-
mlulmc]‘;h::lm itself, wh:ctl'jll dufers froI::: that nf‘)}

r mammal in that although periods

Epcmsed stimulation do occur, they are not sharply
defined; mmnmnhephymlngimlﬁmlmmu ug

it always present.  The sccond and factors are
in a sense ]mked Anthmpomurphlmlly one may
describe them g that the sensori-motor equip-

mmtmd"mbe:.geme of the monkey is such thst
be i able to take advanape of the permanent scxual
associstinn in which he lives to engage in sexual activi-
ties that are mot directly sssociated with reproductive
function or with sexial satisfaction. The sub-human
Old World primatz may be eaid to prostitute it sex
in a social hrt_'hal is built upon the principle of domin-
aoce.  Under ordinary conditions dhe scxval stimulus
iv stronger than mest other stmul thet determine
comman forms of response, and it is zble to outwei
them if it bacomes ive during the period of their
optration, Thus a stimuluws that bas determined
ive hehavi " ;

mstbeaggmslmmwdlfthemmduprmnmd
E:hl utimulus of 2 sexual mature. It B cloar &’;f

t, anth king, it is by means
ita sex that 3 momkey it able to cbrain adbgmngu to
whxhnmmenhdedhywnmthguleof
dominance of mgﬂlp i
knowa in the hie

Thanucleulofﬂlewumuofmnnhcyumda ia
theﬁumlhdrny sisting of an overlord ans.ﬁhil

ethet prlmarﬂy the intersst of
I.hamalemhu by their interest in their
young. Paternal mmt in not stroogly manifoated
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f{qwmbhmn primmtes, and in this doubtless
resemblances to the behaviour the lower
mammaly, But the family of the primate differs from
that of the lower mammal, since one of it essential
members is the overlord. 'The male of most lower
mammals separates from his females after hin
seasan is past, so that the family in his species is for
by the female and her young. A conspicuous charac-
teristic of the harem gyatem and the & of domin-
anetin the primates is the shaence of all but clandestine
mucmty And in this sgrin the primate diffces
lower mammals. The harem forms the
aucl several family parties uaitc to form a
Ilrger herd, but the herd never appears to be so stable
a mait as the family, which ncver losc: its ident
within the lar fmnp Cunmr_r to Miller's belief
there are po '

bands ofmonheynandnpes

In this book an attem; hmbmmademprmmt
some of the i Plfamof
sacial Life, As wan stated in an introductory l:haplwer,
ooe may see in the life of the monkey 2 crude picture of
% social level from which emerged our eatliest human
ancestors some tune in the first balf of the Tertiary
g:ulugimlepoch. Since few significant diffcrences can
seen between the broader social mechanisms of
differeat monkeys and apes, and since man is also an
Old World primate, one may assume that the social
d.uwued.‘h in this bock is one iro hwhx.]hmxn
;F.ued i the pre-human s 2 cvoloton,
od;ingisknwnofhmmem[kwhtht
mhﬂueﬁnlﬁdbetweenﬂ:nofﬂ:ennb—humu i
that of the moat primitive foed gatherer ewer
described. At the one catreme there s the monkey
o ape with its harem, frugivorous, without any vestige
ofnc.\llllyuullpmoulu. Atr.hzothe.rboe;tmmllmn,
s moncgamous, omniversus, w every acti
is cultntally conditioned, Soualytl‘immnuobw:z_
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comparisons betwean man wnd the ape an.ln]]y
there art pethaps soms, Thep
umo(hummbelrﬁulchmmmmcmmunwlll

pmmaml,:ndm t is not manifested by the majori
of lower mammale, Bot the ﬁm:lyb’umt T:ng
differs fram that of ﬂus sub-homan primste, At ity
lewest level, mmm ¥ the
ofhummety . If reason

ﬂmmmofthshmu y

;mt,numypmglhkthnnm_ﬁ::dd
nnus

gorilln o baboon can guard his femulea
ltbe.ntionlofuthgrm:]eawhdetheyl]lfongumﬁ:hc
far Fruits aod young shoots. Primitive man, ax
hll Paleolithic arts displiy, wme an animal largel

uponadtuufmmgwﬂdmtm
hun if in his abwence his females were al by

Reason may bave forced the compromise
ofmmngamy. -
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