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#n cestrogen-trested femdle and an untehatod female., The two ex*

- behaviour (Cht\pte: 2. ; iol benzoate: and tesk bt
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This thesis is a study 6f the function of fhmale hehQ;iout and’
‘physical appearance,-visual of.olifactory, m the sexual communi-

cation of tws,s

ies of Cexccpm:ecmae The vrv(&‘; maany,‘

£ asthiops -preefyrrus, does ot show ppreciable
chiinges in appearance; il relstion to thb ovarian cycle, for does
4t ealiibit lmequivucal gigns of eyclie, homone‘relsted copulatory
activity. le contxast the chacia. babonn, I’apio ursiuus, exhibits
a pronigent sexual svelling and high levels of copufacery beli
3]

in relation o ‘ovulation, .

+9To analyse the. cnmmunxcation system. of the vervet monkey, three
experinents wera densed. . The first expetimem: assessed the degres

“Cff indspenidesice,. £ron ovan&en hor

T

hes) of mating; and of, femeles

propionate were administered, -one at a time; to. ovardectomised

females who were pair-tested with males, free and rsstf&ined‘ The

treatmént-of the females with adiol resuited im
capul.!téry activ;ty and ia impmvaé female xer.e;ptivity.l.: Eemsi@
proceptive behaviour d4d no: show sigas of hormonal depenience.
The sgeond and :hxxd experiients (Chaptter3) were devised to
investigate further,

3 any

ty of femal ivi to iol. The two

experiments” were also designed to revekl whether the’ vestrogenic -

efgect an copulatiog, fouwd in the First experiment; was conveyed,
by a’change i, female appssrance cr by axundetected changs in”
female behaviour:  In ome esperiment, & female, sither®anhormonal
ot voestrogen-treated, could chavse. between & inale or & “fenale

partuer. In the other experiment, thd'male “hed 2 éhisdee betwaan

shwed that 1 had' indeed B.l’l sffect on female

behsvmur, reducing latency 1o’ choice by the £6a316 vand increasing

s i




" the frei}uené; of p}"esen:s, ”Tig Ficture that emerged of the com-

nmnu:et‘i.on i, Systed “SE the 6verve(’. nwnkay is tme, In which female
5
behavionr “i5 the ‘:mmadmte mod!llatﬁr of sexual ‘activity, but

behavibml txp:essiou of hnmdnsl sensitivity is undex social

o0 F N
".control. - Thusg sexuai Bct;\.\nty ‘appears. to be relatively inde-

pendént gf ovarian hvmcmes, arﬁt\mx <the'social environment decides
the timing of coﬁ‘lnﬁn, e
- ngTo” steay the comigalbation systen of the'chasna baboon, three

experimsnts we:e " devised Do saparate the effect’s on the male of
 the fémaia pezindal swelling, Urom those’ of female behaviour, as
w&n ds to understand “the xole -played - by “proceptive ‘heéhaviowr.

The #dest "experimem: “Ussessed. the role of the perinesl sielling.

~r - & growp oF: mglas was exposid towthe sight of an ovariectomised

senate
swalhng ut‘ ﬁu}s withouwt it (chaptu &), Results indicated that
Qsle ar:
" The second experima\%f_ (Chaptér 53, in whick an intact femsle

who' was exthex _wearing .a. plastic model of a perineal

sk! wn dnduced by the s&ght of the model.

was expgsed to the sight Of a group. ¢. fewales throughout one

manstr\xslfcycle, and to the sight bf a group of males during another

B £
me.ns(_‘Dl cyele, indicated that kemale soliciting behaviour vas

.used ds p!‘oceytive behaviour and that it occurzed with lowest
levsls peria‘lulato:xly. .
The, third expstiment (Chapter 6), investigated the effective-

hess of proceptive behavioir on male arousal. A group of males
was exposed to the sight of a female wearing pamts,. so that her

perineun wes concealed, throughout one memstrval cycle,  Femals

ehaviour was ineffective in inducing male axossal and, as in the
previous’ experinment, it-showed & marked corzelation with levels
"6t ovarian hoxmones - behnvxou:s‘ were 4t their maximm level

pemmensczually and at their lowest periovulstorily. It is sug-

gested that; “m fhe chﬂcma baboon, behaviour is ot used as &




modulator of saxuul acti‘zxty Kat'he:, it 48 the petmeal swalli.ng,
i.e., female’ appearma, Whieh controls the timing of copulatinn.
Only” one. system, ‘etther ths behaviuur of the female or heis

‘appearenie,’ seems to he sctive in the Teg iarwn of sexual’ ncmhty

systens are mbt equivﬂan]:; :hl the chauna Daboon; ﬂthe periueal

acts as
mate,‘

¢ A 52 the checna baboly, ‘Subse- 2 -
qﬁ;nély wir.h a m:e st n'xg@z‘;i effact OD wale. ;esp«msr ‘:ha.n on

female aharriour :Sf the v'etvet monkey‘, 1‘.n wkxch the efféct cauld

be detected Sledrly only in an experinental sxtuatium o
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1. ‘:GENERAQL INTRODUCTION

1.17 THE PRIMATE OVARIAN CYCLE

Before “discussing the role of the’ female in primate sexual

it is to the hormonal mech-

anisms that assfst the Female in becoiing & successful, reproduc-
tie being ‘vThe' present work will focus, however, only on
xeproductxvely mature fomales and fn the normenal wechenisa
underiying’ the ovarien cycle. )

The ‘overian cyele of primates has three phsses. The first,
the follicular or proliferative, phase, ususlly varidble in length,
is chazactefized by the development Gf thé maturing follicle. The
second wphise,, vhick is very brief, is the ovilatory evemt. It
starts with the mid-cycle suige of the luteinizing hozmone (L),
¥E3kh 45 followed by the folliculer rupture ad the extiasion of
« matute o;cyt’e. The third phase, termed luteal or secretory,
consishs. of the formation and the lifespan of the corpus Tnteum
and, foath maspsct to the follicilar phase and within the order,
is ;—,,lchu, constant in length (Hodges, 1987).

The ’\/:verall cycle length in primates is species-typlcal and
ranges fron very short, § to 16 daye for some New World wonkeys,
thxm.g};/a nedinn-Tength cycle of 28 days for most of the 01d Vorld

¥, t¢' longer cycles, which ekceed 30 dags, characteristic
of p#Lsimi?ns and of those species of- the Anthropuidea that show
peu‘ﬁmﬂ swellings (Hodges, 1987; Hedy and Whitten, 1987).
Dsspite differencen. among species in the absolute hormome
tevels and in duzation of vach phase of the cycle, & common trait

is the rise in oestrogens during ‘the follicular phase, a




e it e e i

typn:gl in the type of ﬂispluy or

and Michael, 1983; Bernsteim-amd® Go

cliaracteristiics,

a2., 1983), “the

(6izolani and Bislert, unpublishody ; : b ¥, G
senegalensis_(Girolami et al., mxp\ﬁ;u' 4dy i ationg the Néw World
monkeys, the howler monkey (Jones, 198$)%: =pmong the 01d- World
monkeys, ‘the pates moukes, Erythrocebussy gezrfz‘skaml and Haztuell,

1978), the long-tailed macaque, Hacsiac ‘sse&c-uans (Emory et
al., 1980), the Mon-tailed macaquei .

fpous (Lindburg et al.,
1985), the rhesus macaque, X mulartd :(Gergéater, 1642% toy, 1971;
Gochran, 1979} ‘Livdeurg, 1969}, 438" 4 Japansse macague, A.

fuscata (Eoomoto et el., 19795 Wodteyy 198 1), and, among the apes,

*he porilla (Hess, 1973; Wadler &z al.,i 1983; Mitcheli ¢ al.,"

1885), the.chimpauzee (Young and Orbison, 1944)) -and the oranguten

. 0.
(Nadler, 1877). Staring at the male or thesecking of eye-contact

oy &




e}

".is alsh widely diffused. It is soted in the stump-tailed macague,

¥. ‘aictoides (Gt i et al., 1981; Li and. Lei

1985)5 "in the, Gelébes macaqie, ¥. mipra (Dixé;;x, 1977, ‘in the
conivon marmoset C2llithrix jacchus (Dizsen; 1986); in the gorilla
“(Hess,: 1973); in the chimpanzee (Wallis, 1982); snd in the babocn
(Bielért, 1986, which includés ' thorough review on distribtion
of eye-contact. across the order),

Similazly diffused ave fewals behavicurs which involve physical
contact with the male. - Among these are the tonching ox fondling
of - his gewitals as in the long-tailad macaque (Emory and Payme,
1980, in the vervet.monkey, Cercopithacus aethiops (Rowell, 1971),
and in the chfipanzee’ and gotilla (Wallis, 1982; Réss, 1973), ox
the .grabbing or pulling of the male’ as in the clutching reaction
OF the rhesus, stump-tailed and Japanese macagues (Carpenter, 1942;
Loy, 1871; Lindburg, 1983; Linnaukoski et &I., 1981; Enomoto e
al., 15795 Wolfe, '1984), the wooily spider monkey, Brachyteles
arachnoides (Miltom, 1985), and the gorilla (Hess, 1973),  or,
eventually, the mounting of the male and/or rubbing of the female's
genitals on him, as occurs in the Japanese macaque” (Hanby et al.,
1971; Walfe, '1984;), the orsngutan (Nadler, 1977} and' the gorilla
(Nadler, 1975},

Other beheviours consist of the display of the body, or part
of it, and they may involve a raiteration.or a sté sotypy of the
movement. 'fo this categery belomg the parading display, as in the
Celebes macaque {Dixson, 1977), the approach-withdrawal sequence,
seen in the long-tailed macaque (Emory and Payne; 1980), the
semango monkey, Cercopithecus albogularis, (Girolami, npub-
lished), and yorille (Hess, 1875), the stiff-legged jumping of the
lion-tailed macague (Lindburg..et al.; 1985), the - rythmic
micturation of the slender loris, ords tardigradus malabarious
(Izard and Rasmussen, 1985), the rolling and rubbing of the ruffed
lemur (Shideler et 41., 1983), the head-shuddering of thé langurs

3




(Hrdy and Whitten, 1987), and the head-bob, Hedd-duck’ and hand-slap
of thé rhesus, Jepanese and. lionitailed macaqies (Cochran, 1979;
Enomoto et al.,:1979; Lindburg et 4., 1985). Amohg the female
behaviours which’ display a pdrt of the body is: the"axhibition of
the gemital area, which may take the form ;f presentation of the
ruzp {"presest”) which is-widespread .amdhg primates, or the fort

of rhjthnic rubbing of the gani{»ads in fromt of the male, as.shown

“by:the. pates morikey (Rowsll an@ Hartwell, 1978), the oramgutan

(N.:dler, 1977) and the gorilld (’!{ess\\ 1973) ¥
Presents mey occur in variou§ forms: a low croich as in vervat
motikes (Gartlan, 1969), a cdzupl stance ds in the samango motkey
(Rowell; 1971), bF a5 & mére stérsctyped posture, with otientation,
of the perineum and slight fle}éinn Of the hind-limbs, &5 in the
baboon . (Bielert, - 1986).  Diffprences in the posture .can be

peci ypicel fonshof " ing", see Rowell, 1972;

Dixson, -1977), can depr . on-the comtext i which they are per-
fomed (Heusfater amd Takecs, 1957) end, findlly, may. depead on
i1dividual preferences (Vetkes;t1939). -Presents have oot bed
observed. in mocturnal primates, such s some -prosimisus (sés Van
Horn and Eaton, 1979, for a revisw) mor in the ol monkey, dotus
trivirgatus . (Dixson, 1983b). ~ However, presentation of the rump
15 described. for diumal prosimians; namely the xing-tsiled lemur,
Lemsr catta (Jolly, 1966; Evans and Goy, 1968) ‘and the sifaka,
Propithecus virrauxi ‘(Richard, 1974).

Gertain behavionrs may also be the sourée of acoustic signals
besides the obvious visudl ones. These imclude; pursing of the
1ips, &5 in the blue and samango morkeys (Rowell, 1971; Girolami,
unpublished), and the gorilla (Hess, 1973); siackinig of the lips,
as- in the Celebes macaque (Dixson, 1377}, the rhesus (Carpenter,
'1942) and the Japsnese macaques (Wolfh, 1984); flicking of. the
tongue,-as in the marmoset (Dixsch, 1986) aris howlér monkey (Jomes,

1985)5 chatterdng of the teeth in- the stump-tailed maceque




(Linn#nkoski et ali; 1981); end blowing. of: the ‘cheeks, as:in the
potas morkey (Rowell and-Hartwell, 1978).

Precopulatpry vocalizations seem to occur in. the Japanese
(Hanby et af.{ 197%; Enomoto et &l.,r 1979) and lion~tailed micaques
{Lindhurg ef al., -1985), whereas' copulatory vocalizations™ aze
well~knouri in the chacma baboon, -Papio.ursinus (Sasyuen, 1970;
Hamilton andArrowood, 1978; Bielért, 1982) and ir the long-tafied
nacaque: (var Noordwijk, 1985). .

Female ' copulatory behaviours are. also reviewed - by Dixson
(1983a) and by Hrdy and Whitten (1987):

1:2.2. ~Distribution . of Female Copulatory Behaviour across. the

Cycla and. Its Relation 0. Endogenous Ovarian Hormones

In a mumber of primate species, the expression ‘of femalm

cdpulatory behaviours' is influenced by ovarian Hormones.

Pexi. iatory in female . i have often been re-

ported .end, when levels of were measuzed

behavioural incresses were fomd to. be correlated with the hornonal
levels..

In prosimians, femele behaviour seems. to be “under strict
hormonal control. This is visible as a drastic change from refusal
to acceptance of the male seen in cohcomitance with vaginal oestrus
{se¢ Van Horn and Eaton, 1979, for a-review). In the ring-tailed
lemur (Evans and Goy, 1968; van Horn and Resko, 1977) and in the
thick-tailed bushbaby (Eaton et al., 1873),. femsle acceptance of
the male is related to high levels of circulating oestrogens.

Among the New World monkeys, tongue fliks pedk around the time
of ovnlation in thé common marmoset (Réndrick snd Dixson, 1983)

and dn the howler monkey (Jones, 1985). In the rhosus macague,

in and to the male, during the
follicular phase of the cycle, have bsen slucidared by Pomerantz
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and Goy (1983) asd by Gzaja-and Bielext (1973). 1o the time with
whichi ‘The fenale songht mile contack was' found to be shorter during

mid-cycle {Bomsall, et al., 1978). * Hand-slap, threaten -avdy,

, ‘and % wers fonid. to ineréase with
dricredsing levels of follicular hormoes (Bali and ‘Hartman, 1935;
Gordem, 1981; Wallén ot al., 1984). . Btikson (1967) fofnd also that

feslgle inclinaticn .to vaginal: stim 1 siould’ increase dround

‘ovulation. . Femalersolicits peak during ﬂviu late’follicilar: phase
i “the lonstalled metaque (Lindburg ef g1, 1985), and, in the

longzeailed magagie (Zunpe dnd Michael, “1983) ‘and. the Japaness

macdfde” (Enomoto etal.j 19793 Wolfe, 1984),.Tevels of solicits
are higher ddring the follicular phase t'him‘{/:iu;ing ‘the luteal

phase. ~For. the stuip-tailed macaqus, ‘thers are some indidations

of An ek, look-back:and presents (Slob ef al.,.
1978). Also {a the Celehes wacaque, preserts and parading in front
of. the male were found .to be-highest ‘diring the follicular and
periovilatory phises of the cycle (D)‘xsof‘l,« 1977)% :

In the falapoin’ monkey, lliop.{tbscusjtslapain,upresem:s weze
found to be Kighest during the late follicular; mid-cycle phases,
when:the swélling of the perineun is maxiwum (Herbert, 1970; Dixson
et al., 1973). ' The female mangabey, Céercocebus albigens, also
incresses: hexr soli¢its  during uaximew perifieal swelling, and thus
at mid-cycle (Chalmérs and Rowell, 19%1).

Mid-cycle présents and solicits increasé eiso im the gorilla
(Hess, 1973; Nadler, 1975; Nadler ‘et al.,<'1983; Fossey, 1983;
Mitchell et af., 1985).. Similar ipcreases in presents, solicits
and . approaches are -&lso’ found im the chimpanzeé (Yerkes, 1939;

Young - and Orbisem, 19443 - Wallis, 1982), when - levels of

oestradiol 17 f. are highest (Nadler et af., 1985).




Hormonen T

nade;

1.2,3. +Female Capulatnry Behaviour. In -Relstion. to, Exogenous

The relationship. ‘Betwesh. follicular hormones .and - femalé
behiaviours 8 exemphﬁsd by expariments  employing hormons re-

nlacament thatapyy

“ I the “thick-tailed - bushbaby '(Dixsen, 1978; Girolani and
Wielgrt; unpublished) ahd in-the lesser bushbaby (Lipschitz, 1988),

treatmeit with oestradiol 17 B induces. fémale acceptance of the

Rendriék‘end Disson (1985) and Dixson (1986) show that, da the
comion Waréoset, increases in tongue flicks ars iiduced by treat-

et with .ogstradiol 17.B, “whexeas testosterone is ineffective.

o’ Tn the Flesus macaque; the primate most often studied: in this

fespict,’ with o) vor with have ze-

€ulted im, vat -least,. increased.fréquencies. of presents {Trimble

and Herbart:, 1968; Zumpe end Michael, 1970, 1985a; Everitt and

‘Héxhert, 197); Dixson et'alv, 19733 Jobnson and Phoenix, .1976; Bamm

ef gl., 197); Wallen and: Goy, 1977; ‘Zumpe et-&l.,.1983). In the

long~tailéd macaque (Zusips: sudiMichael, 1985b), oestradiol and

testostercne treatments, have ‘been found” to induce incresses in

‘anddu, femal

Of mounts, #s well as & re-

duction of the tiiis isjencles for these behaviours te first vccur.

is:also effe in inducing
in presents in the talapoin modkey (Dixson ef.al., 1973).

on the. subject of “hormonal . influences 'on female. primate
coplilatory ‘behdviory the: following reviews may ‘be’ consulted:

Dixsony 1983a; Tuttge,.1971; Mickael -and-Bonsall, 1979; Baum, 1983.




. "FEMALE APPEARANCE
1.3.1. Visual Appeararice LR L st
“:A+ discussion of- morphological changes, reluted to ovarian

hormtine Jevels, in the genital. and perineal regions of primates

is giver in-4.1., below. ' .. e e

1.3.2. Distribution of Copulations In Relation. fo. Size of the. Petinpal
Swelling : . o

Pedks of copulatiofis ‘during maximum swelling have been found not
ouly in-the baboon (see 4.1., below) but also in ‘all the species,
studdied in'this ‘respect, that show 4 pronowiced perineal swelling:
These Anclude the Subatran long-tailed macaque (vas Noordwiik,
1985), the barbary macaque (Runster wnd Paul, 1984), the pig-tailed
macaque  (Eaton and Resko, 1974), the Celebes macaque: (Dixson,
1977}, the mangabey .(Chalmers and. Rowell, 1971), the. talapoin
wonkey (Hetbert, 1970; Dixson:ef al., 1973), the wed colobus,
Colobus badius, (Struhsdker. and Leland, 1979) and the chimpanzee
{Yerkes, 19395 Young and Grbison, 1944; Wallis, 1982).

1.3,3. Olfactory Appearance

There is plenty of evidence that olfactory communication - is
important.in the primate order, particularly smong prosimians snd
New World monkeys (Schilling, 19793 Epple, 1974). 'However, there
is little evidence to suggest what role élfac:o:y cues play. in
sexual commmication, :this ‘kind of. evidence . being mostly
circumstantial (Epple, 1976; Keverne 1982, 1983; Goldfoot, 1982).
Male ring-tailed lemurs and tamarins, Seguinus fuscicollls; prefer

&




5 talléd bushbahy (Cla:k, 1982) e.nd in ﬂ\éflasser bnshbahy (Gi:ulumi

7 ‘f
fenlile -scentif'td those of”dal
: )

i
'1950) Male lemnks ‘ﬁ(hib).t flehs

(Dugnozre. ot ali; -19543‘ Epple;

emwhan inveatigatiiig the scenr.

oF, fanele sentrals (@ailey; 198). - “dale atibinda caus ‘ smalf &

11 ‘rhesus g (H:,phael d.Ki wss, xeveme,

1982)." These* ‘Factoré and the exéenssve mvasugucim and licking
Vg
fenale genitals ‘that gharhcterise waking; 4n

(Déyle ot a1, 19677 Eaton kp a2t

"of thes

1973 prschd:tzx 1988 G:Lralami S

and Biglert,, unpublished), coupledyith the £t that males spend’

more, tie’ ting seents. £ Ctus ‘eémales in fhe thitk- 4 . ¢

et a.l 5 mpubhshed), suggest t'hat ulfam.-ory cues serVe a Tepro= .|
diletive pu:puse (for fore examples,” see Epple, 1976 ,Goldfoot,
19825 Rayerne; 1983). " How 61fdctory ciies’do’act, fhough,vxs not
=,

yet knowil. - . - .

" Direct! evidonce s available for the rhesis Sacaque & ‘comes «

froft a set OF qxper i which u Yoo
< o
males were able to elifit male Zopulatory bshavionr following. ap-
! i 5

plication “of  vagis

lavages " fion: obstrogen-trsated femdles N O
The

active substante - wds ddentified in 4 mixture 0% alx.phatic acids’

(Hichael and Kevesne, 1968, 1970; Nichael and Zumpe, 1982

{Curtds et al., 197i; Mu:hae]m et ali; 1971) which bave been <shwn

to increase dround «the. time of minim in_a nughet.of species:

the-babooh (Bielért aid Crewe, 'tmpublisfied), the chimpanzes’ (Fox; ]
1982) and humans (Michael etydl., 1974).. Some doubf may.be cast

on these Zasults, however, becaush of the difficulty in ceplicating

them and-also because pesks of aliphafic acids ‘have been shown o s .

oceux. only -after ovalation, f.e., in the luteal phase, and folv y

+lowing progesterone .treatment {(Goldfoot et al., 1976). -The pro- - o
duction of aliphatic 'acids_séamed to’ be, then, mére sansitivé to ,‘ / .
than 31, G al. (1976) alsc’ showed™” ., s 5 s
that “peaks . {raliphtic_ avids ‘sould -be induced by, contanination . L
with sjacilate. Fosks in aliphat;c acids’ during the lgteal phass, @
) A
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withinlthe pr:\mate orde.!:

; in 'the baboon (Eiel 't and” Cx‘awe, lmpubbshed)
‘GoldfentQ(HBI) found “that efperignced males were able to dis-
Py
e supgested

In lat’.ar work

crimisiate by olfaction the sexval State Of a female.:

that, ‘vagiral, ‘substasnces other than'aliphatié %cids my corivey the *

information, N T ’ e

\F:om »this eXCUrsus;” Lt

:jcues in jeatd
wore - Tessanch - m.eds o be undertak‘an nn“ tiis subjem ¢ Instead,

“is notyet clear and

Twhit s’ cléat is cm&c femaler pifactory apgenzsncs does change

across the eycie! s oo B

. oo ) .
. . ' A oy

1 .4:“*ms‘rR|aquo OF COPULATIONS AGROSS THE GYCLE
i 4 f . .

>

PJ{iovufﬂtnray ‘pesks \of ' copulations,. 'or highest; Fevels ' of

lafiions duringthe follicaluz phase of thet cycle, hre conmén

5 A
T Jprigimians, cépulation is Hinited toa Few days’ of: the
ovarigm| eycle; when” the, femsle will accept the mafel

slender jorfs,’ Izhrd and Rasmidsem, 1985; the ruffdd lemur,
v < b 3

t, al., 1983; the iing-teiled lemur, Jolly, 1966;Evans
] :

and, . Goy the. sifekd, Rechard, 3974; the thifk-tailed

19683
buslibiby; Eston ef al.i» 187%; ilic lesser bushbaby, Doyte ef al.;
1967y

"I‘ha few days of the eycle in which the female |prosimian’

will mate way be contfasted with the few Hours pf the &ycie,dn which

mating. ocgu_xs in ‘the - tree shrews (Consway‘and Borensdr, 1966,

We have alvepdy seen how, in prosimians, fémate acceptincerof the
mele. is related to ovilation. Tn prosimians; copulation|also ocs,

curs only in the ovulstory phase of the cycle. B

beriovuiat iol‘lm:u!ar i és "in’ copulati
} 5 ”. s u o F o
Wokld primates-are also Found in the m;\moset (Kendzidk and Dixson,
*1983).” e

apparent  that “‘the role played by

(for the

}

hdn New
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. . (Nadlaz, 19773,

dac: Aq\las, spck  clianges heve been”observad i the

rkasus (llichael e af., 1967 Czaja and Bielezt, 197;

Bousell et
at., 1978; Gordon, 1981* Zumps and Michizel, 1983;- Vallen ot al.,
1954) 5 the long-tafles macaase (Zumps ‘and Michasl, 1953), the’
. . o Afon-taiied acagie (Lindbuts ef,al., 1985), the pig-tailed macaque "
. (Eaton and’Resko,, 1974), the stump-tailed macaques (Mursay et al.,
oo 1985 ¢ Nieuwenhuifsen of, al., 1986), the‘buizizy 'macaque - (Rustiez,
e - Ba\xl *1984), fhe Colebes' macagus (Dixson, 1977), and: thee

uJﬂpmd)se nacaque (Encmto et al., 1979) Copuiatory p\aaks iduring
mthe Tate folliculaz phssa ofthe cycle ara found in thy baboon (see
41, bahw), the talapoin moukey (Hezbeze, 19703 Dixsail st a1.,
1973), et +the. mangabey (Ghalners and TRows1t,” 1971). e pqxss

. morifey shws higher levels during the follmlar phese thin during
tl@ ],utel!l pliase (Rowell &nd Hprtwe—ll 1975) . fo °

B Amorg the great apes, mm(ng 15 restricded to mid-cycle in the
gorille (fess; 1973; Nadler, 1975 Madler év.als, 1983; Fossey,

1983; Kitchull of a1, 1985) and 1n the ctmnpmee (Foikes, 1929

. Young “and Grbisom, 1944; Wallis, 19825 wtittens Feriovuigtory in-,

T creases-in capulstary frequency havsabeen observed ingthe orangufan’

© N s - .
. . 1.5JHE FUNCTION QF FEMALE COPULATORY<“BEHAVIOUR AND, . N
OF ‘FEMALE APPEARANCE ANDNA‘I“MS OF THE PRESENT STUDY .,

tween fomale bahavimxr and copnlat).on is not yet clanr N
: In 19767 Beach dividdd female copulatory bebaviours isto e s® >

| types, nd The formef consists' of g

i3 Al
T behaviour and the latter of adjustiwents, to alloy, Fopulation. °Thé > K




EXY

the female, or

- appearance ‘of

was” termed her "atc:aé’civity“. v )

Female al 1

1ty n "6 not well de--

veloped -and cupmman seems to Hoomodulated by cha“ng’.{s in fonsle

Isceptiv‘ity and attzac*:wsness This makes senss/in that males B N

are attzacted o a femele ofly when the ‘femsle will allw

e g B
& -

/

. uts:.'nns, a specias whose females'

copmlation Wby, thon did proceptive behaviours evolve’in asurdal

prosinian and simian g Femné b

were

also descrxbed by Beach (1976) a5 atl;gacn.va 1Is it possible then ;
" that proceptive -

‘have de.the expense of femalg

§peazmm as g’ means of attractntg " the malezf Lastly, how doeé‘

ntrﬂctiyﬂeﬁess "work? . Does ;0; signal female behaviourale feadiness

B e.nd{ot femdle fertility, which, implies male cognition and ‘choice,

or does it act on male phys:wlogy, thus impen\i%:g ﬂ})e male to

. copulate.‘ L “ a.'-:z . & ¢

Baazi.ng/ these qﬁes:ions" in miml " two spectes of the

sexual cnmunicstian " the vervet

onkey, [.‘szr:apithecus aethiops
Wgarythqls, o"species whose felel

sppsarance and which hes’ so faz

go not show chenges'in visual
pr:ﬁvmaa scanty- evidence of
huzmone«zelsced copulatuzy activitys and the chacma beboon, Papio

by contrast,

show prommenc

chahiges "B visual appearinca and whigh exbibits, consp:.cuous evi-

dence of hormone-related sopulatoryr activity.

Beach's term “atiractivity", except where reference is made to his

b p\xblicat7l. . : - . .




STEROID
- OF VERVET MONKEYS (amapmscus dﬂtbiops pygsrytbrus') FE-

FECTS ON FEMALE ATTF\ACTIVENESS“ AND PROCEPT\V!TYM@
EXPERIMENT1 . e N

: ) B
e . B

= Ste:old homm‘xes 2re.

e very unporta.nc factor iq the syfchros

N mzhtinn 9f :ep:uduativemal:tivity in mammals. 41 example of this

is ‘the-pi of oestius, which mnsists 'S

- \‘ homonally j,ngucea changes ik sexllal behaviour “and phigsiology

fibtessary for Fertild -matings’ (Lz.sk 1978). . Howsver, theocon- . . o

> naction between repmducuon anﬂa:hs homnnﬂl state of the female,
the exception of p-xn‘imians Gatoy, 1973), isvless clear-cm:
" »dn pri.mate

- The xhesus macaque (Hacm:n ml]at}ta) is tha specus B which e <5

[,most attention has been devoteu in tams ‘of, apalytical st:drhes on o

] v o
hamane-benavmu inte _‘ccmns Studtes bave demonstrated that 1

male interest. is xeséoxed by the Administratmn of oesthadi 1 to
the fogales Gicharl er al,, §67). Osstradznl in fact seoms to 5

P .
“have a marked effoc: on female actré«miveness mcraasing a numbar <

&€ male behavioural indice such “as contatts® mounts,, mounting RO
ratess intxomissions, and/ejuculutions (Trinble mdnﬁazbexr., 1968;

xohason and - f‘#ﬁgbanix 1976; Wallea ax@ Goy, 19773, Ia additgm,

axogenous adn!i!—r.‘istratlon oE mthet ovanlm secreted staroid

oo tesbosl:e:ona, i been found’ fo inc:ense Jthe display of muu.nts, B
intromfssfons, égaculatxons,q atd smtmsryolmgm and Phoemx,\?l oo
LA " E ° 3

o o
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*, on, béconse:

ety ,1955» morndh dyclel -fave been idgatigTed,

1976; Wallef and Goy, 1977). . In the. Female] both-gestiadiol.and *

tistoktaront; have: hhen~Found 30 fAndreas, procegtives bihaviours
(Trinbie and ‘Hocbert, 1. ’ gi%‘:nd Hichael, i\w; Jobnsod.and
* Bopmitx, 19763 WetlendSind coy; 8775,
, Teceptivity ands ucttacc;wanesz was fo d ‘to be’ d.nﬂ\lced hy higher ~
'4968;" Jubison, and
Phoshiix, 1976), .. 0 .’ sea v . ot
As . Beddl. has poxntsi ot in: &, recents: gzﬁgaw (lsaa)uwecies«
dieger isho 1 befy ted gnd 43
upon sed stamids;r n"the stumpcnil nikcaqhe,([l srctotdesy,

“whergas & z‘eductiuuin

dosages. of ‘testosterones Cl‘:xmbla and Hergert,

44 tReir i i

ther mile nor fetale’ hehaviout fluctuates predictably dtross the
4 st e

Additionsl wo:k hes shown

saiala's " Syeles, mBIe

sexuel be‘navi.ou:s {Flob et ali, 1970)
thaé mixgﬁ ectmy of ova:mctamized females “gid kbt affect male

@
o, £em;a ehavxouz (Bavm &t al., ‘.\913) v

. -
Fleldn, stultiss ‘révesl that “the vervet: momksy (L'Or:op.itlzeazs

P o ) £ ex!uhits gty hetavious
hese stadies have reported.-.
N

g estrps' p duxing which fopales shoyad sexual behaviSyy

throughm}ﬁ the. famia me_nstzuul cycle’.

a "proldil
ﬁx@wa days’ (struhsakgr, 19573‘ 5.31) and 56 consecutive .
days (Gartlan, 396337, « - AT Ly
Altlmugh logg intermenstrual cyeles ave be@% noticed 1n, F"
Isboratory (wp to 149 days, n-}m- 19665 over 50°days, Else et .

afor the “vetvet

m'nﬂkey,
Bramblett’ et al.

as” bamg nmch“ shurtax (mean “Eyeres o

= The pm"}\mgad pericﬂs of femule« sexuai bahavmm appeaf ‘%@}
exceed the mearn duratwn of a noms). avulatoxy, cya}a. ”&'n captive
¥
» varvat: goskeys,; Rowell uqm fomdeycles Yo Have & median lengt‘n

of 33 Yayss and that ’famales o hlated each’ duy of th{r’ cyele. she

alsc ﬂescnbda ths femalﬁs as bejifg b a cant.znuag?? cestrus”

m




L " r(Rwe*n, 1970, p7335).° These fate suk iot o zemarkeble Afidepend=

S °  ence of dgpulaugns Erpmy Levels of vauit\ hormonas This is

. confirasd by the £indirig dnie femalzs i3\ fhis siiedes San copilate “.

H &
. o . befo;a the %zeeaing season,‘} even :hmxg,\ they have ot zesumed °
e b

ovar{an cy?}xcity“ (Andeln};\n et 51., 193‘? Andelman, 1987) kg

B o . If copulatoly activity, ? v,\infarts.le phfjs ef<tl\e
cyele; mey | “be e&pecred m”captivity, sisce, é\his has besn forad in

a

P s th Thedits maca e“duin ﬂmt-tasts and dn restricted space
. 8, qus 5

. (Gordcxn, 19813 msu%n “1932), this®same phenomenon should not occur

R . §a frés-pangi imals, whery 1o OF anuvaxia“ﬁ “reldted
Lo : sctivity should be favcu:edg‘g the ‘dther hand, it is "possible
“that uchw@:oxs, accing altectly on fedale bahaviom:, {nfRrvene,

N the%eby creating 8 Ygrolonged cestrus”. : - s, o .
¢ It~ x;; now appax e it mmare Linited space and Th pair-tedt o
attonsiCit o fen ;_(:\ (,untzol wale actess (ichasl sr«L,

1582), o when mal(e Lccess to the female is (r’astricted (Czaja dnd

Ie In fact,,.
Baum (1953) oTiimed tHAt ™ anohg ‘Ea.mn\le bejxm&om:s, it cis the

,pzofeptive behaviours whill are mns\\: Likely go b& influended by

avana.n ‘hamones . This i3 pmicﬂlarly evident in the b vzviout
of pko utty to tha male partner (6zs]a and Bielert, 1975; Johnson
it Phoent’x, "1976 1978; Wallen’ anddsoy, 18775 Cochran, /f 297 «”
v?uum, 1982’ E ok e

?

ed to mvast%gtle whether :?eportad

Faperigent 1 was dei 3

‘prolonged/continuous wegyrus® and :elat;va copulato:

activity -
“were a trie zaflection ofsthe independence of mating ané thus, of

B!:I::act1veness and pidoeptivity, ftom-ovarian homones, or [the

o tm@\%‘}xé Bnaovan.er,tomised female txeatea with neztx:adiol ,,e.nd 2
testostetone, one at & time, the tuwomijor ovm:ian horrones in- o

«volved, tn the ‘controlyof female attractiveness’ aud plocepiivity, |




) .
) : i

was: paifiteated v(i{Eh a male. . In addition, since a pair-test sit~

h [y SRl . >

vation cetjof itself “nduce e expra:siw of hormonal mbdulation

of copyla :y\utwity, ane part 1 vhly test focussed on the

wcxmptxva ‘ha ‘our that, as.seen befote, has'shm most sensi-

vty to holmonsl changas, that is proximicy to the male. The

sxtua;inn chc §\n was one” in wh).Y\):h the fe ale was in control of Her

spsc‘e and\‘fxe,e from male physjoal isiEluence,’i.s., the mals was

restratned in oo ‘portion of the cage. ' This ‘particular exper-
S
imlz.ng:al situaué ‘xad been, employed successfully by Czaja and

Bjelart (1975), a ;(hesus monkey study.

)

2.2, MATERIALS AND METHODS
2. MAT D MET?

v 5

2.2.1. Subjects

The' subjects were wﬂd-caugh:,\»ﬁ;l; vervet monkeys from. the
forthern, Transyazl Near Oaaxwa:ex, souti-Africa: - ten females, 4

B,.C, DJF, G, H, J,.L, P and four males, U, V, W, Z.- Nine of
the fewsles had ‘been busguaqy ovarisctomised a minimum of &
yeazs earlick, ‘e seath f“amkle was intact and unfaniliar with
the }.;'c\ze:rs”b 'Eha males had ai\l been buzmamuy vasectomised at
least 5 mﬂth)s prior to the smxt of testmg Two of the males
(w‘ 7Y wexe fnLlinz with the gh: expe:imam:a‘ temales, having
iived in the sans sociul group ,Co‘t 5 years. The other two males
@, V), having recant\-y 4othil” thq\ colony, were relatively unfa-

miliar with the su‘oJect females, N\n infofmation is available on

_the mmqs before captuzL sl bo}iy weight and dentition, and

desgent of festes ware the exiterion fgx dotermination of séxnal

maturity, in males ull body éugju dnd dentition 2s well as

for the i

elongation oFf mtpph:; wefe the

o€ Femals séxual nagurity %nd parity. At mh time were the subjects

nvolved?in any experimant ather, tha:{those eseribed.




N

B 5 t‘he mn.krys were haused dt the Frankenwald Unit of the
= Ry,
", Geatzal Anmal Service, Univezsity of the Wltwatarsn!ml, in 'indi-

¥
Fod 6080460, cn pud wara located in &
N large ‘mulding “with Df.har mcnkays 2id” paboons.. ‘The' building had

5o mdemi but Light s provided by a Jarge wize-pesh doof on orie

sida’ of the bni.lding, whil:h AISQ constituted a source of fzesh air,

The aninals rateived 2 commercislly praparsd food pellet daily,

supplemented. two, of thiree times & week with fresh frazt n.nd vuge-

tSbles. Yeter was available ad lib.itum. Cages were hosed down

cm < a day and”™ daily health chacks were cuxned out on all'of the

'sulzt_']ectp. ; )

For testing, the subjacts were u-ansporéed £rom their home cage

tb tHe testing roow by wedns of & So‘ﬂ»d,o o astal shset transport

o Gage thul: they had learned to entur. Thie cage nad pum:hed holes,

f

air. flw, m tha two of the 1onger sides 'rhs ‘transport. cage

as. transport d-on a ttolle] (36%5&;}12 cm) imm home cage to the

e thg Foou.
hehaviollr :ecudmg unit, opposite to ¢ the cags, in full view of

In the tssc Tooi, the ohse:vax sm: beliind .4 mobile

“the mimals. The animels were. ‘nmxl»a: ~with the observer. The

aa cnpabler of :ecording 918\-} sed time as well ‘as frequem:j_es

2N




The. mesh did .poti-prevent i3

}
“'the small cmrpuxtment‘f\lax\d the start of the test. ' The test began

-part of the test continupd £or 10 mimntés.

* senting were recorded for the fewales. Cumilative records wers

* é150 kept of thé amonts of time spent in the warious portions of

of events. For the'second part of the test; behaviduts.were re- -

corded o & scorevshaet divided in five seconds intervals (see
z‘sz., befw « scéred ceegoties).  Time was kept-by meams of a
stopwateh.

‘All the ‘ntmals wers mede familiar with the testing routine
:7» thé & mths bsi?ta the sctudl “fest aqmmenced. ;rruspe&t cagé

The test was d;v}{le 1t Vo parts. Tn the Eifst pire, the
asle sws previnted frbm pzzéysical contact uith the swbjsct fenile
A

while, “in‘the sece :‘h@ paii vias fres to mtuact The female

wes- transported fhonl hem' cage i placed in he testing cage,

first. The wire 'mesh test cage (Etgure 1} heasured 65x72x<66 <a

and had guillotihe dodrs {theT enil for the mroﬂuc:iun of the
animals. & slddinig wire mesh partition allowedl for. the conversion

of & portion’ (66x12x66 i) of the cage into a smaller compartment.

sualy auditory, or olfactory inter~
sctions of ‘the “Subjects bt did 'prevent physical conbact .sigure
1)+ Following the

iutroduction of & subject  fégale: into the
testing cage, the wire mesh partition was lowered dad'the mile was

collected from his h’AYme' cdge and prepared for his dintrediction into

with the male's entrance dnto Uite shall compartment and the Eirst
Dyiing this peried,  the - freguencies of masturbation - and
Sifactory investigation by’ the mals were recorded. as well as cu-

mulative erection time.' Walking activity and frequencies of pre-

18
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Figure
extremities.
a mesh partition for the first part of the test.
and sniff each other,

1.A. The experimental cage with the transport cages sttached to the
The male, in the left compartment, is separated from the female by
‘fhe subjects can stili touch
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» Figure 1.B. The second part of the test. The wesh partition is 1ified and the . /
male may epproach the female.
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the test cage. The cage area available to the female was divided:
into three équal portions (66x72x66 cm each), $3, 52, and S1. The

portion mestest the mele, 3, was further divided 43 two sub-

sectiohs,. §3a and S3b (sée Figurc 2).- At the end of the 107uinute

"+ test, 'the mesh partition was 1ifted and the male was allowed con-

.. tact with ‘the female. .
" The second portion of the test consisted of a 12-minute pair
test: - A numher of male and female behaviours (listed ;deN defined
below) were recorded, as well as the ‘time from:.the introduction
of ‘the male witil ejaculation was zecorded.
c Each testing:cycle consisted of 40 tests over a pétiod of 2
weeks. The eight rvariectomised subject females were divided into
4wo groups (A and B) with four individuals in each. Each subject
fomale'of the suwe growp was paired with the four miles and the

two femsle partners (orme . intact and one ovariectomised) so that,

.."at the'end of the tést cycle, each female had seen the male,partners

stwice and the femele partmers once. TFemale partaers were tesfed
only in the xestrained situation. During & 3§12. month testing

period, a total of 320 tests were carried out.
2.2.5. Behaviours Scored
2.2.5.1.. Male Behaviours

The male behaviours scored were:
Olfactory investi=tion. 4ny clear bout of sniffing at the perineal
reglon of a fewale in close proximity.
Masturbation. Any discrete period. of consistent handling of the

penis.

. Approach. The male walks directly tosard the female.

JGontagt. The male touches or grasps with one or hoth hands the

“ hips or the waist of the femala.




Yy

i g

P

L

. Mount. The male clasp fonale calyes é&th his fot while dding |
thefemale's hips with fits hasds. 7 v
Intromusslon Penile imsertion info che vagiga is recogmized by
deep and xegulaz pelvic thrasting. = The num)er of pelvlc thrusts
per mmyfﬁum was regorded” from the fx:st dfsertive thrust.
Ejaculatiéil. Seminal emission characterized by short pause snd

i

bBody immchility after a- series of long and rythmic palvic :hmsci

. Bfunowed By male dismount.” It is also zecegmm» by the presen;zi)e

Df ceagula\.ed ejaculate visxble on the vulva of the female.

Female Behavidurs "«

U ' : SRR

1 . The femals behaviours scored were:

Presehti 4 diredt ori ion of ‘the pdri tcmmzd the

BaTtner This categoxy inclndes ‘a1l poss bla vﬂri»tions in ofir =

entation and fle:dan of ‘the body and position of head and ‘tail!
%
It can Be performed as a low crouchi S).daways oriented, yith tail

Held agg ﬂst the body and head eithet 1ookins away.or turmied twazd

. the mal‘e, iot it can be’a postuta with fully extended legs. In this

case the taﬂkis either flexed oveithe back, held vertically, or

EN laft nccid The bely. can either be oriented ggfendicu]aﬂy

téward the nate ot sideways and the head can be turned to the male
or away from him: - : :

Jﬂalkmg. Any movemsm: requiring & winimum of two steps wu:bs.n ot

‘actos’s the cage section‘

Yawils. A hyperextens:_(m of the m diB»\ with slight dislocat iy
'? “ N

The lips e retracted tn axﬁnse t‘he gums apd teeth. )
Assresslen. The female cha_Ass und hits the male with one. ‘hand
5 )

malk, walksaway, or else hits 'the male.”




i’m&ias() wers{{ubjectdd to tb pycles of-hornonal treatment:
(1) with Lositsadiod ‘benzoste (§§) and (Z) with testosteroms

p‘:uplonate” (fP),* Broup ‘A was: injected every day for & weeks, o)m;

10 ug EB suspundsd in“0.2"ml " nf arachis ofl. Int):amusculsx in-

jencms ere givesi‘ondy a day between 09:00- and 11: 00, Txestmem: .

3
’WSE inisi *' d Z weeks TR

11 :esting and was ‘conttmed -
“" dlzrlng"the tescing period * Tnjections were then snspended qr 30
e si’tez which ‘thé “seeond;;mydle of -hormone! treatment was

tu 8d, TH (L mg), Suspended n.9.2 @l of ardchis oil, was -

mmsrexed daijy, mtramusculaxlyr betupen 09:00 and 11:00." Treat- #

¥ it lasting P was ‘ikitiated |35 days - before henavi”rn

testing -and Gontimsed. during th) thst poriod. 'In growp B, “the

O procedure and. stetoid dosages wers the mame. 3, in group A, but the

order of treatments was reversed.
2.2.7. Statistical Analysis
SN -
RN
Behaviouza were recorded aitha: as fraquenci.es or as a;apsea

tima. Negacive | adjustiients: to, contacts; mount and istromission,

85 well“ss aggression and, yawns, were transforned into binary

-, categorids (0-1)' gue to their iy low frequencies: and pexpentages

'Wete:u'cmrparad by deans of a x‘ tes\: of association. The other

¢ * ¥ froquency data were normalized using the appropriate’ squars-toot
“tranwf{\{izn’k'ation ‘end then, along with elapsed tine,, were subjected
to'an amalysis of variaace for unbalanced data With the general
.. linod¥ models procedire (5AS). Finglly, & pairwise Comparison of

means was pepformell with.a t-fest and, “for multiple means,’the

a2
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8. RESULTS - o L e

- . o

7w 3n fhe ﬁ:st: park of»ehe cast, whara (3‘ mate was restzamed, &

4 sffecf—ﬁ

S hormon tmatments werd: found for fonaly %’rnvxom R
o
Fenulla*tu afle dxs

affected either by 2B bt) TP° rentment" This wus “true nlso Wheﬂ

emales wezwtesced with ntha: fama{l:es. The sub_]sct fémales Spdnt,

the majoxr purtlon of ithedr te%{: “tine e the mection nearest thee

restrni_ned partner gga) whetmfitwge%with a male of a. femaly
@
(p<o 001). Foyevgr, they spent: s,iguiﬁcmtly wore time 11\ S3a whan

a mua was ‘the yaztner than when tasted with iifensle (Figu:e 2).

& similar psttam was found in prssentmg to the. emnhs with a

roW mean’t SEM rmge ufﬂO to 705 & 1.

INetther st“eroid treatment:

ignificantly effected fre of but move presents .7

werd directed, to males thas

a to fewals parthers ‘(Pigare 3, lefe),
The"freqnal\cy of | female vements w:.thm“ and | between &gs
sections was. gnnsistpnt acrass ‘he' control and c:eacmen:,“c'\l_esw
both with faméle and-male parto togrR A scatisticanj signifidint o
difference(y{p<0.0004) was fnund when compating :esﬂts of tests K

with male and, female pmners, subject” *tonales being Hors activa

aiion ‘exposed to malds (Pigors 3, xight), . ° N

Cextain indices’ of miale #behaviour s!wwed significant: change
" during hormoneh\'reatmen;s of females.; The. ,time males spent ‘in
erection was individually specxﬁc with %qw medns + SEM ranging "
“from 23.0§ % 9.73 to 5(8.37 * 25.62. Erection time was found to

increese’ slightiy ,t\hEB txsaﬁment and decreased with TP treat- S

PN .




sepfesentati ] of the test ggxmauap gith €he rastribted |
3

i ch s¥etion of the.cags, the pe:centage
ith aither gomale (black bars) or a
EPES aiid PTP) ‘and treatment' (EB and TP,;

e thebplctuze.
fit by the subjEct fgmal
ted bars} éu:ix\g the con;

(
yh \
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Figure 3. (Left) Comparison of frequencies+(means ‘& SEM,
female subjects wiien paired with wale -and female partners
and PIP) and treatment (EB and TP). cycles)

(Right) Comparison of frequencies (means
when paired with male and female par
treatment (EB dnd TP) cycles.

/
- SEN) of walking'by the femalé sibjects
during the control “{PEB and PTP) and

PEB P2 EBjp<Or  PTP - T,

J‘/"» e & .
N presenting by the .
Surig

gthe contral (PER
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ment:, néithar of which change was shéstuallyusigmfinunt with.
. respect to the contzol periods. However, the difference bméeem
valiies’ for these hormone traatménts wis significant, (Tanle R
, partition by il dales ‘and, as, Fér etectmn tine, @ signifisent
' Ghange fn the feqency was’ - found, only when zesuité from £5 ind
TP. treatments were ‘compared dlzsctly (Table'1)’ )

No cons).stent effect, of treatments conld be found on»the fxe=

quency of sastiZhation which instead was highly vanable a[umg the

Four’ males {row heans & SF_H Tanging from 0.12 ¥ 0.08 to 4.81 :\‘;

T 0.85)une [

o+ “The results of the sécond part. of the fest, When the pair was

* free to interact] ave slightly different from those just Atecribed.

Femile

k fours wers -co istintly porfomed during
* the whol< experinental rpe;uod as i therfirst part oF thetesting.
The pattern shown fox spontaneous presem:s (zow means SEM rangi_ug
fo 0.25 & 0,16 £0 16.00 % 1.55) wes vedy /sjm‘l-!r to that, found
ip the’ pravious part. although Wth significently higher frequeu-

cies Mo hormone: xelntad flifctuations. wers ‘found in prox;mlty £

oﬁactuxy investlgatluus were caruad out through the ulre mesh .

. the male (zow means i EM ranging from 0.12 % 0.12 ©d' 3,25 '+ 1.31;

Table 2). o o

Negstive adjustments to contact, wount, ‘ad mtrnmissi

n, toz
aether with aggxessinn to Ghe male, were very rard & and ‘were stg-
n:\ﬁ.cax\tly wabsent, durmg oestradibl, treatment (sea 'm:u 2).

Te si int iy ased yayning i (Tahle 2).

Hales gendraily approsched, contacted, and mousted e’ femgle

very readily, usually as, soon es the partition yss lifted. = No
cl:a.ng;é/weﬁ observed in mounting behaviours which could be related
tg the treatments, bunt a sign{fic&nt decrease was found'in ap~

: and cont a emgm: ini (Table 3). " Males

typically ejaculated aftor a musber of pelvic thrusts in a single

o
“mount and mtxumissim'(rk\ meens. £ SEM %anging from 3. 92 0.35

27




TABEE 1

Frequencies and dufations, (Msans £ SE) of male Quring. male test
Experimental periods
Male behaviour categokies” 23 =B 23 ™

Olfactory investigations 0,35 + -0.08
Masturbations ., ° £.83 + 0.08

Erection

(in seconds ) 283.40 4 21.29

() ©a s 47023

o.ar s 0.0

0.83 + 0.08

320.79 + 21.20%

53.46

0.34 + 0.08

0:83 + 0.08

298.22 + 21.46

49.7

0.23+ 0.08°

0.61 + 0.08

236.92 + 21.867

39.48




TABLE 2

4 Frequencies- (Means + SEM) and percentages of female behaviour during the pair mating test

Experimental periods

Fenale hehaviour categories PEB EB BTP @™ i
: Proximity . 0.66 + 0.08 0.70 + 0.08 0.72 % 0.08 0.67 + 0.08 §
; - Presents spontaneous 1:61 £ 0.0 155 + 0.10 1.7 $:0.10  1.23 % 0.10 i
Negative .djustments to contact {%) 7.82 0.00 4.69 . 11017
Negative adjustments to mount (%) 10.94 Q.00 1.56 9.52h
Negative adjustments to int.romiasioq [£3) 4.69 ‘ 0.00 0.00 0.00°
Aggression (3) . E 5.38 0.00 3.13 3.17°
Yawns. (%) . 3.13 6.25 0.00 58.73°
7.07, d4f = 3, ©0.05. g
11.25, 4f = 3, 9.0,

7.03,.4f = 3,

B
?
9.06, 4f = 3, P -0.02.
¥
105.51, df = 3; P

0.0001.




TABLE 3

Frequencies {Means + SEM) of Wale behaviours in the pair ating test

Experimental periods

Male behaviour categories PEB B TR 7P

Approaches 0.92 + 0.06% 0.86 + 0.06 - 0.9 + 0.06% 0.8 + 0.06”
Contacts 1,26+ 0.06 1,16 £ 0.9 ° 1.30 + 0.06% 1.07 + 0.06"
Hounts 0.95 + 0.05  1.03+ 0.05 0.9 + 0.05 0.85 & .05
Intromissions 0.60 ¢ 0.04%. 092+ 0.08% 073+ 0.08° 0,647+ ai0a®
“ntromissive pelvic thrusts 2.3+ 0.0 | 230+ 0.03 .35+ 0.03 - 2,36 0.04
Ejsculations 0.59 & 0.06° 0.894 0.0% 071t 0.08° 0.62 47 0,04
O)factory investigations 1.07% 6.08  1.26% 0,08 1.26+ 0.08% §98% .08
Time to ejaculation ' 46,60+ 12.60  47.63 £ 10.29  63.58 + 11.45. 35.00 4 i2.44
Wote. a>b = P<0.05. Tty

¢




to 7.71 + 0.84). The time intervals before ejaculation were short
(ow means + SEN ranging from 17.14 % 2.14 seconds to 225 % 52.32
seconds) and again, as with the mumber of pelvic thrusts, did ast

show any £ ing to female & (Table 3).

Intrcmissions and ejaculations were significantly more frequent

during the cestradiol treatment (Zable 3). :

of ions were significantl

higher than in the first part of the test when the male’was '—:e-‘r‘
strained (p<0.0001) and, $n eddition, a decrease d\lrln:g P was
found with respect £o the control period (Table 3). Whey reSults
of olfactory investigations from the two test situations were

sumged, a ‘significant trestment effect (p<0.01) was found, with

the highest mean during EB 0.82 %
0.07) and the lowest during TP (0:61 & 0.07).

2.4. DISCUSSION

The picture that emerges from this study of sexual behaviour
in vervet monkeys supports certain réesults of other laboratory and
field studies. The active behaviour of females in tewin$ of
copulatory activity, proximity, distance from the male snd -
taneous presents, as well as the fairly constant level e
copulatery performances, fits with the "prolongedfcom.,
oestrys” previously described (Struhssker, 1967; Gartlas, "1
Rowell, 19703,

Adpinistration of EB and TP had & statistically sigtificant
infiuence on the sexual behavicur of the subject animals ir\ this

experimental situation. The main effect of EB- treatmenf was

of female as inferred from the fn-

crease in male ejaculation and tb«gathe&“:with
less evident increases in erection time end olfactory infestis

gation. TP treatment, on the other hand, seems to have advérsely




9 -
R affected attractivansss, astsvidanced T ;m@fs"e, 4n approsches; & l '

contacts, i and tion time. It is upe E [
. clear which aspects of temale attractiveness were directly influ- )
' eaced by EB and TP since there are ;e visible éxternal )
z hormone-dependent- attributes of female vervet monkeys. Fuziher: . B

sore, thers was 4 general Lack of effect of thesd hormones oRdfemale
behaviours scored in this experiment. Perhaps males arg droused

by oestrogei-induced chemical changes in the female pefinewn, a

suggestion supporied by the slight increase in olfactory investi-
o

gation during EB' treatment. It is also possibls, that ths commu-.

nicatinn of female dnd mele motivational states takes place at mors X
] subtle and compléx behavioural levels than those considefed in this

study. - ” BTN

: - .
The only ¥emele behaviours fomnd to.change significantly were
i the negative or aggressive resporses to the male during EB*treat- B
ment and yev’g during TP aduinistratfon. A diminvtion of nega-

i tive responsés to -advances by the male could result from

oestrogen-inducéd changes in the vaginal secretioms which facili-

tate snd pelvic The increase imo yawning,

on the other hand, might be seen as the result of testosterome
action directly on the central nervous system (Goyind Resko, 1972/
Johnson and Phoenix, 1976).

° Contrary to the findings of Czaja and Idelert (1975), Johnson
and Phoenix (1976, 1978), Wallen and Goy (1977); Cochran- (1979), :

1 M and Wallen (1982), for the rhesus monkey, proximity to the male™

B ) was found not to vary according to the hormonal state of the female, J

f} but instead changed omly in relation to the sex of the partmer. )‘

J The same was true for spontaneous presemts. The subject females :

i not only spent ‘more tise closer to the male them fo the femals ;

; ° partner but also presented and moved move often in the preseace

i of males. These behaviours cam be seen 25 socially ortented in )
£

i that they occur with fewale partners as well as males, but their 3
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greater fregueacy with males also marks them as proceptive in that
they miy at ledst jmdifectly fscilitate copulation.

Restraint of the male was used to efucidate possible bormonal

which might have been

on p
fn ‘fick, 4 test-conditica-related factor was found only

concehled.
in the higher freguency of spontaneous presents during the pair
test. Proceptive hehaviour sppesrs them mot to be depsndeut om
the hommensl state of the female mor to be ohscured by physical
interaction with the male.

Tn conclusion, results from this study indicate that bormonal
treatment of Gvariectomised female vervet monkeys had very little
ufluence on sexual behaviour. The main changes were on male re-
sponsis ;:o‘ female aitnaccivmass, whereas female behaviours seemed
to havé assumed s Gore commmicative function exhibiting, es &
renult,” 8 more promovnced independente from thelr hormonal
substrate.
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3. OESTROGEN TREATMENT INFLUENCES ON FEMALE VERVET
MONKEYS (Cercopithecus dethiops pygerytirus): PROCEPTIVITY '
AND ATTRACTIVENESS WHEN FEMALE AND MALE SUBJECTS
HAVE A CHOICE OF PARTNER - EXPERIMENTS 2 AND 3.

3.1, INTRODUCTION

Tn its mating behavicur, the varvet monkey shows a marked in-
depedence from the effects of ovarian hozmomes. This has beed
shown receatly in wild enimals (Andelmen et 7., 1985; Andelman,
1987) and could be inferted from other field reports (Whitteam,

1984; Gartlan, 19693 1967) and on captive
grovps (Rowell, 1970, 1971, 1872), §
In previcus research (Experimemt 1 - Chapter 2; Girolami,
1985), designed to investigate the possible dependemcy of sexusl
behaviour on ovarian steroids, a positive oéstrogenic influence,
seen’ in an increase of ejaculations, was elucidated, which sug-
gests, at least, that, in vervet monkeys, there may well be an
increase in copulatory activity at ovilation time. During
vestrogen treatment, a decrease in female negative responses to
ele advances was found, vhile proceptive behaviours did mot appear
to increase either in the form of proximity scores or as presents.

The ejaculatory and minor in 1inves-

tigations and erection time suggested an oestrogenic action on

female cues are 3 by Beach
(1976) to be oestrogen-induced stimsli, such as perineal elabo-
ration and vaginal chemical compotnds, both of which have beem
demonstrated to occur in primates (Girolami and Bislert, 1957;

Curtis et #I., 1971), as well as solicitatory behaviours. On the
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. “ subject of pesinesl ela.boratinn, Dixseit (msac) dhived that,’ga 7.
° * those s?eu*fs that exhibit sich attractive stimuli, capulatmns R
B 4
“ . ° " pedk; od sre restricted, -around “the ovn].at:ux:y phase of thegcycle N

whan aesttagm }avels are highest “and when thése traits ard ‘thus

L= Y more pmnounced Vidh regerd t6/the existanee of attiective: cuds .

S m vezvet fionk evxdance i roial. . Vervet munkeys exz

o hibfo’; an orange/Eéd

xu.l skin, mnfmc@ to the amus fnd the I

v * clirorts. (Hnzi, 1982} Dixson, 1983cy Hrdy aud whmm, 1967). &, . ° <
@

e N N pinkeniiig bf the sequli%kin durifg the matin§ seeson was xepnrted

by Whitten (mk&a bt ngt by Honzd msz)( wh, nioted, Jowever, « =

- L :hat, psrnculaﬂy during the breéeding scason, gluu:as by males

8t the perinesl region of the féwales were assoc;a.ed with
o™ . eregtions. Wickler (1967) aascribed & brigbteming of the P

_ colours during cestrus elthough 5o colour fluctustions scross. tha -

4+, ovariah cycle fieve beed :spnzted by other authors (strubsaker, o
i < e .
X & o ©719672; Rowelly' 1972} Andeluan'et als, 19855 Andelmam, . 1987; per-
N <y sbnal cbservatitn),” With regard to olfactory cues, an mctease .
s . . 2o

under oestrogen stigulation (smla&ﬁ’ unpublishedy. ;|

. . Glear i fonale solicitin .befiaviours, N
"4 c "% ¥ egilamty in relation vo one portion of the ovariad tycla, bave |
not béeen found in vervet monkays (Andelm.m, 1987) Such mcreases
& T cweTe usn not demunscmced hy «the previous expa!'imenc on hazmonal
munip\llatian (Exporinent 1 < " Chapter 2; Girolami, 1985). In this
regard thers is evidence, in other primates_, that the oceurrenpce

of copulation a.nd the of i iol are

reg\xlated not; only sy spvarian Wormones but also by the soeial en-

vixonment {Goldfoot, 1971; Van‘an and Winston, 1984; Zumpe nnd

Hichael, 19653). A social - tal defoct s sus in
" verves monkeys since dominept famales Have been observed o show_.
8 sexzl behaviours and give birth eatliet then. suboedinaes, in the
‘ 1; “breeding season (Whittes, ﬁss L}:@d the doninant fenale,of 4 cxged .
‘ LI . . o B o35
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i\ia‘up yog- m;s e by Rowell (1971). ta’ copula.te more” frequently
&t Bk /7y¢w T A .

i

v }/shav uz‘Z, sédn betier to eapross, fenale :exunl motdvation and

its elation o her e_udocpms state; in pa:tl.;:ul-u‘ when the female

1s_fa’ coutiol of socess to the “male (Dewsbury, ‘1979; Beach, 2996;
Ferler,(plBBA). This is evident in the ‘rhesns umnk.ey and the

mmgutm. Female, zﬂe»\ wonkeys ~ approached: and” spént. Aoye tins
"w \

with -egtrasiied nr\t§thezed“males (Gadje and Bisleré, \p7s;

7 wiale more quickly, during. <hip ovalatory phase of the cycle

whetl| 16vels oF cin:uln:jng gestzo are highest- (Bonsall ot
'\31. 5 1), F’dnmle orgngutans instead stoved increased’ fe:txlity
w};en t’he door: 1eadmg into the male' s foom permitted only the fe=
male g passage (Nadl i, 1982). " .

}* Iw the light.of thesy fﬂcts. ‘g experiments were ‘devised.

The' £125¥ one was Lntendad %o concent] Jte on-female sexnal moti-

vation; engits depeadénce on oabtrogtn, as an aspect . of .femalé .

o

iv 2 An 1 situation was chosen in

whwﬁ the: famale Rad. tofal gontrol of access to het put.ners & This

nxpez’iment investxgnted whetller & female"s: chnice of one of three

alferastives - e male, - female of nd chnics st-all, éach parther

baing* tnaware of he female s pressmes - would be intluenced by-

& o

The second dealt with the 331

of . Gemal: p:oceptlvity,‘ nth[j +than soucmmxy,

mnntx.uta andt’ Gay,” 1983) or perfomed o wyerant 'msk % ggin ac

o m:t:activaness & I axmad to investigate whether the .nale’ '

chcxcﬁ between “one nf two {.emales would be, affacted byl tha

oestrogan treatment of one of thsm Since males havﬁ been showt:

to copulate. reguiarly-alss thh i femaieso (sue Expers

1 -above; Gitgla.m, 1985, a sttuatisn of | dn:ect compaizison was

chqg‘en in expectsnmf that Tontast’ p:e\ndad hy the pxesnmad

presences ot thel ﬂ‘ctraative ac.—éru;ucas in'¢he’ trested “Feiale, aid




" the lack of s'uch attrxb\xtas i tg
& cilitufegthe nale's chznca

3.2, GENERAL METHODS

weze, ‘the(same four vasectomised males] ‘and eight

The: sublectisg
af the. o arxectqmised famales 8] § B, Ty 6, B I, used it

E:gpexment 1‘ An he subjem:s dere fﬂmi]xa: with ear.h Sther. RS

The fenales and two me.lss, Vand Z; ona gt.q, 'tme,had lfved as 2 .

% in'a largs cuge Dutdoors £8r, wat lenst 3 yars."

. There

they“ B @
hy, hat was "

, estahlishea 2’ grbup o

P v

Coo

nva’r the’ 'years of 1w3@§ in single cages,

'The monkeys were Iutated at the Milner Park Unit of thex‘entral

Animal Sezvice 5 i

Tley were housed mddors“/in x.ndivxdllal cages which meas

" 60xBOX60 ¢mi Tie males werg dn‘a zoom separate fmm a‘he ,females.

novzs per day.  The mxmnls Fencived o comercially Prepared £ood

pellet daily, sipplemented threé times a week with fresh £rubd.

Oné 1itre of ‘water was provided tuice a day. . o t e

5o : o @ Lo, ° u v EEA

32.3.- Transport, Ti m, Scoring andsHabi ot
T IR TR A L i

the anisbls were caxzieﬂ to the testor:

=

oin in .a 30x30x41 M-
cn metal:sheet ::ge, os describéd in Expexime&;
o

The Ehstoxpom - >

#as djecent.to m fe.males ; 150!! Tt .wds, illuminated by critral ® . S
iy fen e
% - =
. A R
Y e
- g




* 9
Slhoiescanti lights and bad the test-cage on ofie side. . Opposite .
- .
the Rage, the observers sat behind a desk’in full e of the an’ " 7

imals, Betiaviours were ecorded on & tape racozde): ,pnd then « ;

crsnsfe:red, at the emi of a test;.onto a.;cote—sheﬁt' ’Mme was o

fept *by’ memns -of: a 'stop-wateh. ° The traiming  for ‘the ‘tesk-y

performance for both expatiments took four months.
5 wehs

B a0t

oestradiol lrnzosta (sx)“m = mba‘t drachis oil‘ 'q:\tramuscular

t’he, Begﬁmm oFf tha tes,\‘.. Tzeatmmt was imtnm-,d .15 days Ifﬁfura N

. - besting gy

durigg the test pericd fora

Q&o:sl of 29 cvnseﬂ.n:ive days af c:eaémenc per °31e. Seventesn:

zesump:ion aﬂ ha?mvi&uml tests. 2 D

S < fSoomed categories,onsisted of eluysed’times and fraquencies.y
Tateagies: o chotie, slnpsed tthes, were ainlysed by tiorvey
ANO7A with the Boneral Tinear Hodels Probeduse (588 Frequencies
of choice and 311 the scored behn&uohrs were dnalysed by a Wllcoxhn
matclk&dvpaxts s’xgx\sd-nmk test (nggel, »1956),. 0f the scur,
pehaviours, ejaculat‘on 945 considored aa 4 maan"value ovpr -thes

“Fines the fon e 1dd hoen <hosen. 811 €88 other behuviours ot

- camuaceﬁ km rer-mitiute ratas mvidihg the nimber, of ocm%;:mces

* by the: elapsedifing to choxce, expressed,,in Seconds’ ‘and wultiplied

by sixry)
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3.3; EXPERIMENT 2 s o . . )
biiw : sy v T
! 5 o s . -
Methods and Progedirres - e A
o . ° @ . s
“ "3‘.5‘1.1. Apparatus " ® o 5
’ . i . : o N o
- . o E ‘

The, test ‘Gags, &' Ioig wits-mesh and parspex cage (§6%72x395

‘g o), Eonsisted of six'wodules (66:72x66 ch) divided into” thes

- sections.of o 'nudules“ each by wedns of tiio chip—boud pacgitions.

“The ¢two patt:.tl.ons (95x70 om) had ‘swinging” tzap-duo:s (30%50 cm) -

.- which conid-be opéned only £ron” the éentral section. . Thd doors,

o l\eld closed by melghets, could eusily be 5usha&~apan and wepe closed
B gzuvity (Figura A .

‘Motinted “sbove efch’ of thy trap-dours a6732 a £on the cago

flnor was“a mmd néon, (17 cu diumeter) The windqw,wns a

one—w:% nirzor that alluwad “4sion-only fwyd‘esi.ntxai section
6% :

4f the cage. “The mirror, s diskif plispex,’ to which'd sself-

Arlhesivn uﬂactﬁe £iln' had been applied, was moun the
wi_ndovw protected by &' ccnvex metallic ascrae‘n, faciug*‘tha Larﬂl
cumpartman(’_s of. the fcage O(mguxe,k) In order to obtain'the] it
one-wuy vision effect; twu extra ldghts wpre mouated oa each lat-
azﬁ} ccmpa!tme'nt, wlulst che central lights” of \:he rodm were
umed, thereby czaat)ng a light' nnba‘lsnca betwesn the ~dentre
(darkex) sad the periphexy Qigntery of the cage.  OF £ two. Tanps.,
8200 watt globe illunindted the” exteznal module of the sel:tian,
¢ gérving o incressg tl(e Hight level, whereas a 100 watt syotlisb:
" placed on the othax wodule was pointed &t the screened vindow 3,
. aehe a glare t\m: served cﬂ} Ydisguise" the jindow a5 wall a8 to
K

! Klipgshield . A (Pty ) Ltd.,u b N Bux 66095 }ugmamis North 2037,
) Soj b Afrlca. ce e ) S

ar
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[ . Figure 4. (4) The Female Subject (FS) in the central - »
compartment’ of the cage and her twd paztuors, female (FP) and Male. o - .
« The Femile Subject (FS)’is looking at the Femile Partner (FP) in .
the left compartmeént through the one-way mirrored window. . a
(B) Detail Gf-the outside of'the partitions The mirrored window S
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. tliminate any mi_ttor reflectmn that, |:n\|.1dadxsttsct ‘the animals. | 3.3.1.3. Categories Scored

The cnnvexity of the screen instdad served tc mctéase the distauce

B + £x6m_ the eye and the mum@ x‘educu\g any’ forther pussibility of, . Choice: Female sntrance into one of the two -literal cohipartments.

> vision fz;;bm the lateral cumpmments “gure 437 . (all four limbs insida tha compaitment), or the holding wide Gpen

& of one of the doors for more than five seconds (Figure.5).

Laténcy of choice: - Time elapsed from the start of the test to the

B s 4 S .
3.30.2. Testing. »° | 0 ¢ %Q K

L - . choice.

« .The sig}-t Eem&laﬁ were randmnly dxvxdsd R tHo "ng»Tl"Rs\ £ fo\l:

Peep! - Any discrete instance of looking through the window (Figure

<
i | oy referred ty, as “the Female Subjeits. (FS). and, the Female Psrtners = 5).
! Co «(¥P). The FS were matched to four dlffe:ent male-l—? pairs s0 that Attémpt: Any touching, with a hand, of the paz;ition, either :
thipty-tuo d).ffemt trios wore fnrmed AlL'trios were: tested v.uth slightly-or sttongly emough o pash open the partition without L
: ", the TS anbormonal (PEB) as well 'Ks oestrogen treated (EB) and the | ’ actually holding it apen. (Figure 5). )

roles of ¥3 and ¥P were xeve: ied at; the end of the first cycle of i Ejaculation:  4s in Bxperiment 1.

T testing so. thedd FP . could bec’ome FS and wndergg the’xt eyele of

w G i pruc
% . . treamént. - HE aluays te.stad anhérmopal first and tests weze 3.3.2. Results

adninistersd tuice; for each horhonal ‘conditgon of FS fora total
‘O 128 tests over 3 months., 1y one¥observer was amplo'yed Female subjects constantly preferred mals partmers, choosing o

d - The test. ccnsissad infplm:ing a male and a FP, nna each J.n them 73.44% of the time.  Only one female, female B, regularly chose

‘Sne of the “two 1aceral sectxons of tha cage, on succsssxvs trials female partners, contributing 60% to the total of those tests in

. “on a randon basis, ‘end FS, the experiupatal subject, 4nthe middle” which females were choser as partmers. In a remaining 7% no'choice

. N sectm. The wale. aud FP pere let in first and the F$ was brought was made (Figure 6 and Table &). Oestrogen did not sigmificantly

! £y to the test-rdom i a ce‘)eua trensport cage. The test.was ini- affect female choice {Table 4).

, tisted ghen the TS was m&roduced to the central section and ended The females chose rather quickly, with latencies renging from

5 minutes after she 'had mada a choice. If no choice was nade after 7.86 seconds (%) for female D during EB to 143.60 secondz {X) for

5. minutes,. the® f.est was -ended and no interaction was all;wed." B female C during PEB (see Figure 7). Female latencies of clhoice

. s . .

Latencies of choice and nupber of peeps and aitempts (see below) were found to be significantly shorter during EB trestment (Figure

by FS were scored: Whisy males were choses by TS, the mubef’ of ¢
i

ajuculatums wis scred. § ° -

.

None of the femsle behaviours scored showed any dependence on

- @ . the bormonal when a pi rate was 3 (Table
o . s
N 5), Howsver, the subjects devoted more peeps to the male partners

thdn to the FP's under both hormomel conditions (Table 5).
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Figure 5. (A) Entrance of the Female Subject (FS)
into a partner's (FP/Male) cempartment
(B) The Female Sub_]eCt is- Jock

through the
one-way mirrored wind
{C) The Female Subjsct is *attempting’ to npen
.. .the door.

. 25xi0



73.44%
PEB- ., £8
34.38 39.06

Figure 6. of the test situation of Experiment 2, with
the' Male.in'the left, the Female Subject (FS) in the middle, and the Female Partner

% (FP) in the right section of the cage. The percentages represent, respectively
from, the left, femalé choice of Males, fewdls mn choice, and female choice of
Female Partners. The percentages are further divided into those occurring before
(PEB) and ‘during (EB) Female Subject treatment.
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21 subjects

TARLE 4

Froquesicies of choice by Penale Subjects of Hale,
béfole (FEB) and during (ER)oestrogen trestmenit.

Bo choice or Feasle Partuers i)

[2:3

Male

¥o choice

Bale

i

B
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B , D E . 6 sH .o Lo .
Ferrale Subjects < S R

Figure 7) Comparison of latencies (mean & SEM) “of choice by eachy Fohaio Subject
5 befoze (PER) and duruxg (EB) oestrogan treatnent, 24 .
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‘and FP left 1 (EB) fhe foles sed'so that female
EE o . : N 48
» . . R
. L‘ N
Do R o X

“*lights gerofused, - R u

(X o b
with, tHs ate -subjects im
ejacuthtor; ency was motr f

ang EB”(Table 5). . o M - T,
. / 71» -
@:4. EXPERIMENT 3 IR E

3:4.1. Methods and Procedures . *

«3.41.1. Apparatus” ¢ @

The samk duge, divided into three sectipus as ins Experment
L2 was uasd, ‘but 45 slightly modifisd form. The trap- doox paz-

:itions in this experimesit Yére made of” “elear pezspe:t S0 thm: vi<

sion was possible from both sides of Ehe partﬁim,l. and no extra

3.4.1.2.. Testing

N Bt

Because female uttra:tiw}enesxﬂgeems to be related +d Hierar-
chical “status (Gnldfootk, 1971; Keverne et al., 1982; Seyfarth,
19775 Zumpe sud Michasl, 15 ,a‘, Hagcourt, 1987), ‘four jajrs of
femalesﬂ of similai r.m*»weza formed aid were rotated so that each
of the fourmales could be combined with them, thus fopming sixteen
different’ trivs. In order to allow all the females to be treated;

sthe females were divided into f90 'groups = the Female Su{bject

those to updergo oestrogen-treatment. (FS), aisd the Female Partners,
thode to Femain “anhormonal (r?) “Ihe trios wéu tested in two
condxtxuns yith both females '(FS cimi ¥P) anhozmnnal and one fe-
maleﬁtened wit‘n osstrogem After the first cycle of tests in

whxch FS and FP“were a.nhormunal" (PER), and theén ¥5 werd tieated




partuers bedane female subjécts dud vice-verss aud & ndw eyele of

| tests could be startad. FS were a”lways tested anhormcnal £irst.”

% wee a&mmste:eﬂ only ofice per poir w under each hnnpunal

condition of S} £o .8 total of six qur tests over twu mnpths.

Two observsrsqvars smplpyed - oha followiug the, gction on the 1e£t

*half of the “cage, the other on “the’ f1ght ‘imlf‘

L ige
WO females‘ one FS and mie FP, wers plamyd one each, in one

of tud randouly sglegted Nateral soctiphs of the cagf. " & pale,

cm %xga:m 051
m;agiscad in _presenting the nale with ‘a.choice of either of
the two’ femates, or no chioice at B2, The females were let “into
the two ncm;aucsscnm*ﬁzsz The putitions/duots were cayered
with, gerdbozzd: sheets to prevent uncontrolied visual intetaction, .
as.was € t&mpott cage. contatiing the male (Figlte 8).  The test
was initisted whan i:he male was introddced to, che central section
and, the cardboard shests gt réudyed: It enddd S niilies after
the male hscf made his choice, .the wm’ie frest la.stxng a maxipum of ,
10-nimites asln-Experimedt 2. Tf x\? choice wad gade’ after the
first 5 min\ltes c‘he test was andad a:.\é no intamctmn was allcwed.
The time elapsgd betwéen ghe heginning of the test and male choice,
‘s well aé the Erequéncies with which the male lodked, approached,
hend flagged and attempted to open the door, for each female, were

scored. The hehaviours considered-for the two females wers pre-

4 sents, looks and approaches to the male.
nusber of sjaculations were scored:

3.4.1.3. c:tegbrigs Séored -, S

¥

Choices

The mala' swentram:e into one of the latat‘@l compn.&xan:s
(all four hlnbs “iffide the courpattmeut} (Figure 8). ° 2
*datency-of choice: * The t:;me elapsgd from the start of the® test

tomale choice. L.

"

“

After mals choice the .
i




Figure- 8. (A) The eerimental cage with the Female

Subject (FS) and the Female Partner (FP) ready in their lateral
compartments. The Male is in the transport cage waiting to be

released in the central section. The transport cdge is covered
with a cloth and the clear partitiors are covered with cardboard

sheets to prevent v.

begxnning of the
¢

male is entering, and therefore choosing, the compartment

isian
test.

£ the fanales by the male prior to the

of one of the two FS/FP females

(€) The.male is

'ettempti:

g’ to” open the door.

o

© o

R

S



" Look:

* Ejaculatiol

B
3.4.2. Results ¥ e

#py glance o peer ot the snimgl in the ‘adfacent section

of the cags, imcluding those-deliversd by the females’ whils pre-

= . . .1

seating. . ‘.

Approach:  Any walk towesds the paztision ending at ox within: &
hingodi of ‘the i I N

Atfempt: As in Experinent 2 (Figuré 8).° ¢

Headflag: A lateral jerking of the head which might iuvolve the

shoniders, With the ‘oyes kept on the sarfaers; cccompenied, ot s

times) by genital display.
Present: ko orfeitation of the perineun tomazds the partner often-
performed as &’ low q:u\u:h with the body oriented sideways ”(see

&irolami, 1985)." i

-
fryin Experiment 1. o :
o S -

w0 Lt C

""Malés made’a choice i every rests Femsle‘subjects Were chosen

31 times . in 56 tests, 4.5% of whick wera duzing PEB and 55% during

EB (sée Figare 9). This slight increasd applies only in four of
. 4 -

the [seven (FS-EP) female paixs (the-eighth pair, F-D hed to - be

. dropped, £rom this experigent due to an injury to Female " and does

ference was found between PEB: and EB.

nok reach the required lgvel of signif}cmca (see Table 6.

4s with the females in Experiment 2, male choice was-made
rather quickly, the latencias rﬂnging from 3:28 seconds (®) for
udle 7 during BB to 59. 5>\S;conds ) for male V during BB (Figure .

103. Latency of chbxcs walf found to decrease during ’EB treatmant

in thna ‘of the four wales Figire '10) thwgh no gtatistical dif-

Males ejacilated, at fledstconce, for each choice they made dnd
no inggeste in ejaculatbry scozes'wa] found when the fenale subs;

jactsu hld bsen trafxted whethe? ' the’

\e{mle snbjsh:s themsslvss o

the female ‘p&ztnsrs had bem?/ hoseri: (Jables 7 anh 8) .
o L .




PEB:45.16%
EB:54.84%

Figure 8. Schematic represzhtation of the test situation of Experiment 3 with
the Fenale Subject (FS) ix the left, tha Male in the middle, and the Female Partner
{¥P) in the right sections of the cags The" percentages répresent male choice
of the Female Subject before (PER) s.nd dnring (EB) the hcrmona!‘treatmant

RO Y S Ao




FPrequescies of choice by Males of
{FP). of seven ¥5-fP palrs before (I

7s.

Feiate’ Subjélte (FS) or Pemale Parkndrs .
(PEB] and during’ i:;usuuqan treatment Gf

Fehale
Subject

Female
Partners




Seconds

F)gur

MALE LATENCIES OF CHOICE

i U’;V W

PEB

. Comparison.of: lAtem;ies (mean * SEH) of choibe by sack male befora (FEB)
“and duzing’ ({iB)osxtrogen traa:ment of the Femdle Subjdct (FS).

AN
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'Freguencies,

34 mt:es or means' of Male behaviouxs towards Female Subjects béfore (PEB) and during
©- (EBYoestroger treatment of FS.

TABLE 7 |

male: . S
Subjects Head Flag Appre th Glince Attémpt. Ejaculation . |
PEB BB t¥8 €8 PEB. 5B EB PEB 8
U Rated o 0.64 | 1.76 |- 129§ 494} 7.74% 14w oes | is0 | 1.33
Lo (Freg) Q) 48} 5) 2 a9 | oax | W {43}
V.. Ratds 336 { 287 | 286 ] 287 | s31| saef o5 115 1.00 [ 2,00
(Freq )| a® | o | an{ o | p2 | wn | @ i8)
W Rates 0:431 0,46 | 0.43] 2.86 | 5.56 .96 1 0.43 1.00 |- 1.50 .
- (Freq.¥y (1) 1y ) 6) @3y | an |
% -Rates a 9 2,72 a 9.09 | 2.62
wreq.) |- (0} ) 3) (oy [£TT B




rgaquam:xes, rates or means of Mald behagau:s t:r.wards Female m;mx betoy
d\xrmg [Eﬂ)oestzoqen tre\;tment Of Female Sub]ects.




T:eatment &ffect is £’ound lmly as an

ctensa ;m attemy
wards FP. Whon atéea}:tsﬂtwaz‘lfs FP and Ff, are sﬁmed, 2 s1gnif;cam:
increass during BBt ‘alsg t‘%unmrrams 7 and s) “s“\ 5

of the- female be‘fmm:ms cansmued, only presents shoy @
constmt puttem in zalstinn o tha ‘horwonal traﬂtmen':. Frequen~
‘ies and per-anute’ :g:es irctease in six of’ the seven female
subjacts during the sa tteatment, though, the resplts bacﬁma sta
Eigticatly sxgniglcem: only whien femsle B is axc.).uded from ‘the
, 8nalysis. (Table 9, " Very “interesting, tnstead; 1s fhe significant
incxe;?n found fn’ all seven of the femalée pamms in their fze~

5ﬁcy and -per-min te‘xate of‘pteseﬁts duting the female sub;ects

EB troatment: (Table 10): Hiiovor when 78 and ¥ preseits during!
EB Y:E;atm;en:' are compared, no' difference ig fotnd between tie ‘.
categories, "4 temdency to wdeczy"eu’se during EB 4is féund in FS and

, T approdehes. and FS glances in %ive FS-FP pairs aut of sevea.
s

R XN mscuss:o&g . v

.Y

T
R‘es\z, “cm @\-.a 1o experiments taken togethar indicate that

“ sexual behavm& in the veivet momkey is sens tive, to ovar

bormdnes Theye n&o indicate thnt the hormonal cﬁa.nges inflence

female behaviours. ratlier than male responsed. “The gusc esperiment

B this ch?pt'ér (Experinent. 3y was designed vo elucidgte hormonal

effécts’

female sexusl Th mam choger:
. %o reptesent famil exual motivation wes, the Choxce between " a

female afd, a ha®é :pattne&: Hales ‘turnad ‘out largely to-be. the

favourite partnel for”, females in.” “azhol wasl é'ondicitms, as well

sinca they ws;-e 'chnsm more often nd secieived § laxger dwount of

visudl atbention (pedpb),than females. Futhermors ailss wers
< SpR)hen fema

repaatedly *chosen even by’ females ia icn e lomg-svanding

 anliornon#] condition cised

Siom;th blead wnd, presuma'bly‘ o be

in-pain fuzgwmg copumpxy sttempts By the nales, as in' the case

57

a

P




TABLE 9

4k ‘Penale subjects henaviobrs befoie,
reatmant,. B

approach
om [
FRTY B XYY
[E N )
807 | 3.
Y] )
4.24 3.30
@} m
 2.27 | 1.9a
@ | 3
e 2,35
U Ay
2.95 | 1.87
P et
| 15| zi8s
@y @

Signederank test: 1s0
fgr onestailed test. -




. mRBLE 10

‘Frequencies ‘and rates of FPesale Partners beheviours before (PEB) and during .
(BB} cestrogen tremtment of Femtle Subjects. H :

Peuials .
Tonale Present pproac]
PEB* EB* EER B PEB E-
A Rates 0| %30 1.60( 5.15 2. | 1153
{ereq.) © tay ALY ®) (6) (15)
B Rates 0 0.95 . 6.52 .57 8,07 7.61
{Ereg.) ©) w (O S O Mmoo E
c Rates 1.59 1.88 "1.59 "2.36 4.77 6,61
tFreq.; & @ 1 (9) (14)
o -Rates o L.38 3.03 1.718 3.79 4.15
(Preq ) 1 @) “) @ (5} (!
;
T Rates 0.50 %58 3.52 1+ 3a9
{Freq.} @ 25 71 £5).
G Rates o 0.58 .2.49 2.35 .
(Freg.) (© [} @ | W
N s
B Rotes 4,91 4.99 5.90%) 437,
(Freq.) 1s) {8y “{8) i

tailed tests:
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R R - e B T
. of fonales F.&if D, A preferentd for mslle over female partadrs,
tegudiess of the kormnn}. donditions of tha fenale, s also fond i

in pxevicmsn%!seaxch (Experment 13 Girolaii, 1955) The -prefer-*

efice, for male partners. thus suggests that females sre atthddtdi
for | ; :

copulate - even when ‘atihormonal’

, tobmales and are smotivated 't

- Thezéﬁn:e, ‘as reflécted by the ‘gholce of meles, favals motivation’

oo  shigs, Dnly shght ensirivity to e The ehoice

of sl pmners shonld be) reflective of i interest i thie mala
rathet than of an act “of submssirm to the stronger paftnér since
. the Famale Subjects, were in cordbol of .access: to sither companmn‘
and the males were not dvard'of the ldentity 6f the aninal nebitdoor,
i.exy the Female Subject. ' Tn this"rega:d it is suggested . that

contzol of- access over A 'male partnes;either partidl (Bxperigent

»H Girolﬂmx, 1985) "o total, dal\s not have & facilitatory eff

. on tHE o of female in this spscies;
as indicated for others. It-is possible, however, that *ie man-
iféstatin of" female sexual .interest in relation to -the ovarian:

- )

fgcla is fac:li:ated by female control of male access waduly din

- f-ﬂtﬁbsc spacies, in ullich.the male {s domimant over the female and.:
forced matings can occur (Nadler, 1977; Nedler and Hiller, 1982).

5~ In the /fvet monkey,-males sre not dominsnt as a rule over the

females, possibly due to a reduction in cenines and body size

(Hifl, 19663 5 1871; Rowell, 971; Whitten,
a 1984,

In Experiment 2, speed of choice by FS, rather than any other

showed to This result

1; in a,greement: with a shorter “stemcy of choice &t the late
follicular phase found in female Sssus monkeys in similer expér-
Amental condiiens (Bonsall er:al., 1978).

PN ‘Experinent’ 3 was geazad to show if pestrogen' affected femalo

P sttractiveness, If female attractiveusss and its . zelation. to

aéstrogen is judged from the results of mate choice snd ejaculatory




¢

7, accoxding,

T fipdings .are in’ ugrasmnf with previous work (Ex{ singnt 13,

affected by E‘B c:eacmmem@nce o change wag chserved in t)xeiz/
. sn(\

reviQ,ej)m Brimates- byﬁucson (issao)

mt oestrogen-dependent m lee vetvets o g
oest:ogem treated fe,mulea,ms found in malé’ tﬁuiﬁe but the ot
pu(n‘.atez. of male arousal - ejac\llat ‘; frequency..~ wss'ﬂza ‘same,

for the treated &nd antyeated femles;) for the" two - expe‘?!mem‘-s<
Girolani, 1985)%1nﬂwhxck not all wmegsures of wale axpusal were

sexuul-skm, m s \mhksxymm ’é’Ymala perineun ﬂcted as

sittragtive stimu/;l s, gors 5 f—u& he 15 ,'Lht of the fact bt }n tfnosek\
R

specios” ‘which show

this is'a powerfal st

sible’ m\olvanent of] o3 satudey

Male vervi monkey:s

1962; Struhsalf
Gizolant, 1985)\ usg -

though the payigex?a >
‘U o \\1
Interrupted s

rect adl

wire and ‘thus

Slfactory aies v

F Q .;i’;)}\%le arousal ‘B.J[‘g'vheg\ {;&a y
rodents (l}qssl ~ru1§|1em‘,°,a'§\§(., ) §T ( ﬁ\tey)g%h —(;,»
d e tH

should have favoured'y [

the
3\

presence of ndonmouf sub ant es, such oestjry ax\—}i_g{:&
%

increases in aliphatic agids, wy& occus i h\:m7 mafq (Mchu

ook joh ot olfdtory,

ﬁ{l\'\doe ot elimind

i

’Xix}gomat fnr&' e msile
i .

& al., 1974), does mot mecdsarily implt t‘n «Rx uﬁ&;} in

sexnal communication. -On the other hand<si

cues s & necdesary stimulus. o, male)
the zbssibility that these are spurdindg
&

sbout the reproductive: di: \‘ of thilfemale, In concmsxzm

S ;




. N
] 1t Yo zh{&: fenale vervets, do mot xaly on’ opgtrogen-dependent

stfractive stimuu “to a:ouzxe their mulas, ‘they uwhxgbly attrac-

tive por se. Like hunan fe{hﬂlus £t could be ‘said’ t!m they "con*
W . ceal" oz, esv\ﬂan}on /Andal\n \1(757).

J.n tarms <0of fems.la pxesem:s ééma effect: wus not revealed by

biork on horn!anal m%'ﬁ{puumn (Biroland, .1385) An

the pxe\uon.s
effect of 'oestrogens Y ‘preseits aif, in genoral, op prageptiviey

in Prigates’ hat becn sstablished althongh'this pdrticular aspect

bt femate semuslity 13 subject to other“influchcos !:hat might well

. mask the eﬁfe:ts HE e_ndocr;\m rchmlgas (B@&C‘Ly«1976 Baum, 1983;

Dixson, 19838). Pair<tebts’ dnd mininal space colisttions -bend o

oBs-:um the honnnnal effect on proz:e iye behayiour whereas & group:

situagion or Laiger space eshences' it (Wallem, 1982; Wallén and
-+ Winston; 1954). In this’ skpenin

vz well the: increase in pre-

sents “foond, suggesa:s*tha: the  dependency:- of 'this -behaviour on

oastmgen is acilitated «dm this: Bpec).& byeia sacial ‘situation,

just As T xs ooncealed b,y pair-tests.

of

prosents found in treated females, (FS), [rincresses 4n presents wers

al$o, evident in their dnhornonal Female Partnsrs. The social en-

vn:omnanﬁ ﬂs & very powerful® Vm:.\able which can interfere with

m.:mnal effem o b

Proceptive

TS dre S\lppressed in some females: even when. they are in the "appro-
priate’ hormonal condition, ie., either in the late follicular

phace or when Sestrogén tzested, and enlanced $a others uhich sre

6t h the . appz&’apm:e horuondl cidition @veritt.and Nerbert;
1963; Goldfoot, 19715 - Zumpe” imd Huhael, 1983). Ttra 4mall group
situdtion; this may tesult 4n wonopolization oy Sexusl behaviour

by ono-female (Fezbert, 1968; Eysritt amd Hirbert, 1969),. later

found to be the highest ranking fémals (Goldfoot, *1971; Bgwman et
198%;. Junpo. and Michael, 1985; Abbot

= ala, 19783 Reverne et a
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ot 41., 1986). I a smal]l group sitvation, often containing only
one male, ‘it is ‘logical to attribute this phencwenon to female
comfisiition as Zumps and Michael (1985) have dous: Female primates
are known to. establish'a hierarchy of dowinance through which they
regulate access to, eseurces. Pemale vervet’monkeys have heen
found to establish a hierarchy and to compete for a mudber of re-

sources, wit' imigh-ranking females obtaining privileged access to

food, water, grooming partaers and males {Lancasts~ 1971; Rowell,

1971; Seyfarth, 19803 Weanghem sad Watezmam, 19815 ..dnghan, 1981;

Whitfen; 1984). Also tley prefer to copulate: witli) Zigha-nales,

s .in the talspoin momkey, and dominant females: har

een showm

to. ba more than subordi in with

alpha~nales (Keverne et af., 1982; Keddy, 1986; Andelman, -1987).

Increases in:interactions with the male have been 'reported for
domiinanit femdles. at mid-cycle and domimant females héve been ob-
sexved to copulate and to give birth earlier in'the season (Rowell,
1971; Whitten, 1984). At this poimt, it is interesbing to mnote
that, in. Experiment 2, of the four females:that chose otber fe-
males, three were the most domimant (B,C and D in rauking oxder)
with the alpha-femals choosing other females almost exclusively.
Female B alss mever entered the other fewale's compartment first

but kept the door lifted and then circled arcund the other female

- or paced to'and £ro holding the tail raised in the red-white-blue

display ss Struhsaker (1967a) described for dominsnt males.

Thé behavioural mpchanism.through which sexusl monopolization
ds achieved is unclesr (Abhott, 1987). Only & few episodes of overt
agavession or supplants by the dominant females have been recorded
(Reverne et aZ., 1982; Abbott, 1987; Harcourt, 1987). The subor-

"

dingves have beén described as if they "...ensured their own
celibacy” (Abbott et &l., 1986, p.336), by aveiding wales. .In
vervet monkeys,. subordingte. females, avoiding higher vanking fe-
“wales, have been observed to allow them to wonopolize spatially
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restricted food resources (Whitten, 1984), and shbordinate femalés
at wid-cycle avoidsd the most. dominant females-(Rowell, 1971).
Also a striking lack of aggression was -reported by Strubsaker

(1967b)- dn vervets for 1 vital In

fact when threats snd attacks or supplants ‘over:* -ele have heen
teported, they occurred eitlier when .groups were formed and hier-
erchies. had to be established or when - subordindte females were
(physiologically) - more likely to interact with the males, as-a
result of hormonal manipulstion of at mid-cycle (Herbert, 1968;

Everitt and Herbert; 19695 Goldfoot,. 1971; Wellen 'and Winston,

1974; Floody,'1983; Zumpe and Michael, .1985; Abbott, ‘1984, 19863

Harconrt, 1987). -.Usually the dominant female shows high levels
of presénts and-affiliative béhiviours when these decrease in the
subordinates "(Herbert, 1968; Everitt and Herbert, 1969; Goldfoot,
1971; Zumpe and-Michael, 1985). ‘1t sesms, @i this point,’that the
enbancement of proceptivity displayed by the dominant. female is
dus to of i ‘behavi in. the

¢aused mainly by avoldance.of the dominant and her possible ag-
gression and also as #n active dgonism, by the dominant female,
i proceptive beéhaviour. In certain cases, mot only is . -female
behavichr suppressed but also female :eproductive physiclogy and
’ ultimately fertility, -through hypothalamic imhibition. of .the
gonadotzopin relessing hormone (GnRH). output, suppression of the
Iuteinizing hormone (LH) surge and thus of ovulation. This phe-
nomenon is predominant in New World monkeys (Bowman ot &1., 1978;
Keverne et al., 1982; 4bbott, 1984, 1536, 1987; Harcourt, 1387;
French et-al., 1984).- The increase in proceptive behaviours found

in the anhormonal females during Experiment 3 is similar in a way

to that Sound in the mentioned above, of izati

of sexual behaviour. - In this case, the increase in. presents s
the Female Partners seems to be triggered by the ocestrogen-induced
increase in proceptive behaviours of the Female Subjects. A pos-
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sible -explanation is that; in this case, females were of similar

rank’ So “that i wes not

present leaving-the two females free to outbehave each other. It

is thet the main: i 1 ism through which mate
compgtition i8. carried out, &s well as bshavioural or physiclogical

Tesulting dn infertility, ds a contest of performance

of Brac’sptiva behaviours.

fix order. fo ‘aonopalize sex, fewales. nesd the collsboratdod of
males. “Males seem to be very attracted to. dominaut females end
devote most: of their sexual attention to them even where, in those
‘speciés Which present oestrogen-induced arousing stimuli, thess
are ‘absent: and males cemnét ejaculate’ (Herbert, 1968; Everitt and
Herbert, .1969; Goldfoot, 1971; Kevemne ef &l., 1982; Zuupe and
Michael, '1985; Harcourt, 1987}. In the vezvet momkey, dominamt
femles have been repotted to receive the most mounts, approaches,
and ‘genital ‘investigations and the “least withdrawals by males
(Whitten, 1984; Kediy, 1986). - It is possible that dominant females
aré’more attractive because of the alsvated levels of proceptive
behavisurs that they. show.

- Goldfoot (1981, 1782} has demonstrated that EB. increases the

probability of a female chesus initiating copwlatory

and . that males aré mot very successful in copelating unless the
female dnitiates the interaction. Andelman {1987) reported only
a 0.4 probsbility of male success for a male-attempted copulation
in vervet monkeys. Female vervet monkeys are also known to attack
male solicitors (Strubsaker, 1967a; Rowell, 1971; Girolami, 1985;
Reddy, 1986; Andelwan, 1987; Smuts, 1985). If that is the cese,
males should be ready to gauge when to respond to the female. The
increased frequemcy of presents of FP and FS means that they pre-
sented more rapidly per umit time. This increased rapidity is in
agreement with the faster choice they wade in Experiment 2 and
suggests that males also needed & shorzer. time to meke a choice
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which, in'thrée cases out of four, they did: The fourth male, ¥, p

was probably the least experienced and showed longest copulatory

: ies ‘in -other as vell (Experi 1; Girolami, e

1985, unpublished) Confronted by two lighly solicitous females,

. lie. might heve: had’ difficulty in ckvosing. -In fact, his laténcy

during EB wis even longer. The increase during EB of attempts shown EEE
by ‘all the males also suggests an incressed difficulty in making

s éholcel I is suggested thed that females were chosen on the

" basis of their, 1 . more ifically, " the
promptness with whish they solic s by the o
s prabonts and by the lavencies of hale choice. o) :
1 . Y tvity to ovarian .

In ‘donel |, femals i show ‘&

hotmories and are i by

51thongh they are also subjected to social modulation. Males, in

brdét to copnlate, appear to rely on female béhaviour, probably

5 T ‘;—‘..' d by duced cues in their judgement.

. R Togethér with evidence.from previous rescarch (Sizolami, 1985), O
. it would seem then that, aithough the occurrence of copulation is

tE not dependent on female ovarian hormones, the preésence ‘of oestrogen

does increase the likelihood of its occurrence. Ultimately, -how- v

ever, copulation is controlled by social factors.
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4. THE' CHACMA BABOON ‘(Pépio ursinus) FEMALE PERINEAL
SWELLING AND ITS EFFECTS ON MALE SEXUAL ARQUSAL - EX-
PERIMENT 4.

4.1, INTRODUCTION

The female.r ive tract is a targat for female

. ¥
hormenés. At a sellular level, nuclear and cytosomzl .oestrogen
St

and. ‘have been i i varfous sites

of the urogenitsl tract and in particulaxr the uterns, oviduects and
sexual skin of a pumber of primate species (Chrousos et ai., 19843

West and Bremner, 198

Kato ot #1., 1980; Cnouchi and Kato, 1983;
Ozesa snd Gould, 1982; McClellan et al., 1984, 1986; Wesker et
51., 1983, Potgiesat or al., 1985). Specific site hov.nal binding
is the cause of a nmumber of phenomena that ceccur in the mawmalian

female reproductive tract.

We know already of the proli ive effects that
in particular cestradiol 17 8, have on the endometrium (8lum, 1985)
and how the same vestrogens induce quantitative and qualitative
changes in the vaginal and cervical epithelial cells and mucosa,
so much so that these istter changes are often considered in .the
detsction of ocestrus and impendiag nwiacson (D’Sauza, 1978;
Birnberg et al., 1963).

4 more dramatic phenomencn related to ovariam activity is the
periodical perforation and closure of the vegina occurzing in
myomoxph, sciurosorph and histricomorpl rodents (Rowlands and Weir,
1984) and, among primates, in prosimians (Hrdy and Whitten, 1987).
Closure of the vagina is obtained by the formation of a.membrane

produced by epithelial hyperplasia and €usion. — In Galago
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ad G feusis, closuze foliowed -permsnent

ovariectomy and was also imduced by progesterone administration
(Girolami and Bielert, unpublished; -Lipschitz, 1988), whareas
perforation and ‘cornification of the vaginal epithelium were ob-

tained by sub benzoate {Girolami and

Bielert, uupublished; Dixson, 1978; Lipschitz, 1988).

Similar to the phenomena mentioned ‘sbove, in that jie imvolves
the external gemitalia, is the tumescence that in various degrees
of ‘aréas involved, imflation end erythema, is found in many
manmalian females at oestrus. The most spectacular ones are found
in some mustelids and across the primate order (Rowlands and Weir,
1584). In pripates this phenomenon has been studied in detail and
Dizson (1983c) reviewed all the information available oa the dis-
tribution of sex-skin swellings in the order, the morpholopy, the
anatomy and physiology of the sexual skin and presented an hy-
pothesis on -its -evolution. = In brief, the females of .soms
catarrhines havé evolved & specialized perineal skin which is
seusitive to the female reproductive status, It responds to cir=
culating ocestrogens with . cedema andfor erythema, whereas
progesterone antagonizes these effects.

1f a vulvar tumescence is acceptable to our winds as a prepa-
ration of the gemital tract for coitus, analogous and probably
homologous to the mechanism of vaginal pexforation, it is more
difficult to accept and usderstand the development of much largsr
and more elaborate structures which exist in the colobus, mangabey,
baboon, chimpanzee and pysmy chimpanzes (Dixson, 1983c; Dahl, 1985)
unless & communicative fanction is invoked.

Already in 1876, Dazwin postulated that the sex-skin evolved
as a sexval attractant. Pocock (1906) recognized an aphrodisiac
function of the beboom swelling and in general this concept has
been widely sccepted and further extended to supposed sexual re-
leasing stimulj in the human female (Goodhart, 1964; Wickler, 1967;
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Eibl-Eibelsfeldt, 1975). . Desmond Morris (1967), in “The Naked
Ape", typothesized that .fumen breasts and buttocks evolved™ as
sexnal signals anslogous to the swollen perineum. Acceptance of
this hypothesis,  however, is besed only om "4 wealth of

cir¢ istantial evidemce..." &s Dixson mentfoned -in his review
(1983¢, p.70).

The chacma baboon {Papfo ursimss). shows the largest sex-skin
swelling emong primates . (Rowell, 1973) and therefors could be

considered the bust subject for i of the i e

function of this structure.

A posifive. association betyeen; swollen females..and sexual
behaviour s been noted in many of the npecies which present this
phenomenon (Dixson, 1983c; Hrdy and Whitten, 1967; Rowell, 1972).
In'wild and. lsboratory-tested chacm: bebovns. copulations were
found’ to be more frequemt with' inereasing size of the swelling
(Birlert, 1986; Saaymen, 1970; Hall and DeVore, 1965; Hall, 1962).

In P. male activity in pro-

pottion to the mumber. of swollen: females present in the troop

@ , 1975), which that males were in & heigiitened

state:of arousal. Recently Bielert;and his co-workers have dem-
onstrated clearly that male arouskl, which is reflscted in fn-

creased copulati and levels, is

positivély ¢orrelated with female perinesl turgescence in chacma
baboons (Bielert, 1982; Bielert ot al., 1980; Bielert and van der
Walt, 1982; Bielert and Gizolami, 1986). In contrast, when subject
females were hidden beidnd screens but still in auditory and
olfactory contact, ao slteration of wale arousal state was found.
This suggested that wale arousal was mediated by a visual cue only
(Blelerct; 1982).

In weny mémnals, vestrogen is responsible for dramatic changes

in female proceptive and . Such 1

changss. have often heen considered as important: fsctorsiwhich
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elicit hale -xesponse (Beach, 1976). In the case of femdle

t 1 changes at ovw'ation are shown in various
degrees (Haum, 1983), mainly as an increased frequemcy of so called
“solicits" normally- shown in the behevioural repertoire (see Hrdy
and Whitten, 1987, for a broad overview). In the baboom, changes
in female behaviour across the menstrual cycle havs been réportsd

in P. [¢ 19755

and Skoblick, 1985,
P. autbis (Rowell, 1967; Rowell, 1969) and P. ursfous (Sazyman,
1970; Bielert st al., 1986; Bielert-and Girclami, 1986). Ia P.

saub{s and P, urstaus, both in captive or fres Tanging conditions,

"presents were found to be most frequent for swollen females

(Rowell, 1967; Saayman, 1970; Bielert, 1986). Presents and
lipgmacks were found to increase in the chacma baboon also in our
testing situation, from the early sllicular to-thé ovalatory
phases of the cycle (Bielert dad Girolauf, 1986). Thersfore, the
prastical difficalty in isolating visual cues, provided by the
swollen sex-skin, from those of oestrogem-induced behaviours has
so far prevented en sccurate assecsment of the commimicative im-
portance of the perineal elaboratfon. This experiment aimed at
testing the effectiveness of the perineal elaboration on male

arousal in the absence of hormonal modulation of female behavioars.

4.2, MATERIALS AND METHODS

4.2.1. Subjects

Six ovariectomised female chacma beboons, A-3, A-h, B-1, Jez,
Jp:1456, VP-k, snd nine males, A, B, G, E, ¥, G, H, BRA 278, and
BKA 160, were employed in this experiment. The females were parous
and hed been ovardectomised a mumbsr of years previously. Three
of the males, 4, B, C, were vasectomised. All the subjects were

wild-caught as adults, in the Northern Transvaal near Vaalwater;
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and had been in captivity for a mumber.of years. . Full body wé{ght, :

dentition and descent of testis were the criterion for deta:\m.'-

netion of sexwal meturity in the males wheress regulai

perinesl fuenstrual cycles and elongation of nipples as well as full

body weight and were the ion for ion of

sexual maturity and perity in the femsles. No informsiion s
available on the animels before capture but it is assumad that they

all receivéd species-typical socialization. At mo time were the

Q

the animals involved in any experimént other than the ‘one de~

scribed.
4.2.2, Housing

A11 snimals were housed at rhe Frankenwald Unit of the Central
Animal Service, University of the Witwatersrand. For the duratioh
of the experiment, - the stbjects were in individual cages
(91x91x190 ci), each provided with a sitting shelf, and located
in @ zoom with wirdows and fibreglass roof panels that allowed
exposure to natural light cycles. An underfloor heating sysfem

iizintained a minimum temperature of 18° C

4.2,3, Testing and Apparatus

The nine males were arranged around the three sides of the n:dm

ead faced & cage which contsined oue of the six females who was _
in £411 view of all the males (for further detalls see Bielert,
1982). The female was left with the males for a total of eight
days. For each female, behaviour was cbserved for 30 minutes a
day for the eight days of testimg. Tor the first four days, the
fupales were cbserved with unswollen perimea (PRESWELL). ©Dn tha
fourth day, after the behavioural cbsefvation, the females were
sedated with Ketamine hydrochlorids (7.5mg/ks, 1) and fitted with
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I .
a poulded plastic model perimeus (Fig.  .sf ‘which’reproduced

detail a fully swollen sex-sk’z. The plastic tiodel was.obtained,

by ansesthetising (see above) a fully swollen female and takizg &
plaster of Paris iupression’ of her perinemn whick wes then used-

*o mould the drtificial swelling with themplastic splinting ma- .
F:muy, it was ymtea with a° conbination of Zod and . «

teriall?
white oil pﬂlnt: to mimic the matuval colouration.. The el wls.
heid in ppsition by an “adjustébie belt and two straps madgf grey

—nw/.m\ Belt webb.mg padded with foam. 'The model penineum;vas, well

tolerated by the fenalos who shoged no-sigas -of distrass. - Obsel- " °

vations of femsle behaviours wers Tesmmed. the following dey and _
carried on for & further period of four days (SWEIL), . -

The level of sexnal arousel of each male was recorded for the

elght days, of testing. Male zesponse to each fepale whs measured

by scoring the daily océnrrence of coagulited semimal emidsions

Tesulting frow fiiasturbation, thé same system adopted previously

by Bielert et al.

(1980) ta assess mala arousal ‘{n similar exper-

imental conditions.

It does not take into.account the actual,

frequency of mastuzbatisn but: only the daily presence of sbsemce
e

of seminal emfsSions. as evidence of masturbation. Due-to inter

»
this was con

individual variability in masturbatory frequeacy;

of 2™ 1

sidered to be a a

state such as sexual arousal. When a group of Lndivmually caged

males is housed together in the absence of & £emals, these Semirial

emissions ave & very rare phenomenon across the year “(Bielert et

al., 1980).

With the introduction of a cycling'female, males show

I .
in seminal only at the tims of,

maximal turgescence of the female perinemm (Bielert ‘and yan dez ° *

San Splint XR, Smith & Nephew Inc., 2160 52 Avenue,:Lachine$ Quebec,
Canada H8T 2¥5.
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Figure 11. (A One of * the expexi\bental subjects” weari.ng the °
perineal mode: q .
(B) The perinesl model and harnd A c .
(C) The mcdel as it came, cut o the wold. L.
. @ - °
e B 7 ot




w;lt 1952, Bielert and Sirolant, 1986) Observations, wm made

i a total of 48 tasts wér a pc:xud 5 3 months,

N .
4.2.4. Scoring L
P .

Due to thes excitability of the males, whem they ars exposed
o a8 “eully swollen female. énd to the reletive unfamilidrity of
“the pseiver with theksuhjsc:s», the obsprver sat bshind’ a screen
contafning e oe-wAY mifzor pzovxdlng a.good view of the expér-
imental subject. I“rmala ‘bebaviours ere recorded on a score sheet
" atvided ;n five mimute intervals.
scap/,wnt‘ﬁh,‘ ‘ s

Tine was kept by means of &

4.2.5.3Measures Scored

Presents: & qnadmpsdal posture in which the fomale orients her
purmsum towards ‘another animal, with a swinging motion of the hind

fuarters.” A present might bg accompanied by a stare "Eye contact”

with the female turning her head st the individual to whom .the

présent is addressed. A preset is also oftén accompanied by

Lip-smacks”
Smacking of the Yips while looking at smothes indi-

Lip-smacks:
vidual. S;acking of the lips is most often .audible, but might also
be silent. " Ft is ushelly accompanied by brow and ear retraction
and “Ege contact”. ' :

Semfnal o

visible on 'ha floor

underpeath tha»c&ga, re_sultmg from masturbation, the présenca of
uluch was scored duly for each male befors the cldfifiing of the

xoom flooxs. o, This system (following Bielect et al., 1980) has

praves to he 4 reifable messure of male sexnal arousal under these

experimeitdl condifions.




4.2.6. Habituation

v
The female subjects, already familiar with the males and the exs
perimental situariom, were moved into the experimesital zoom ap<

_proximately one week before the commencement of the tests. v

4.2.7. Statistical Analysis %

Due to the low frequency of presents, presents and lip-smacks

were combined into a mew category cglled "Solicits™. Mean fre- ° .=

quencies of solicits and mean occurrences of seminal emissions were
2nalysed by a Wilcoxon matched-pairs’signed-rank test amd corre-

lations were tested with the Spesmmean's correlatien coefficient J

(Siegel, 1956).

4.3. RESULTS X

Female behaviour was not significently affected by the swelling
(Table 11). In fact, from a mean per female, per: half-hour, of
10.83 during PRESWELL, it decressed slightly to 9.12 during the
SWELL period, Nor was the frequency of presents alome found to
be siganificantly different between the two .test pericds (mean
number of presents per female pex half-hour of 0.20 during PRESWELL
and 0.25 during SWELL). : .

©n the other Wand, the behavieur of the males changed dramat-
ically when the females wore the artificial swelling (Tsble 12 and
Figure 12). In the first part of the tests, when the females were
not wearing the prosthesis, 224 of the sales produced semsmal
emissions; in the second part of the tests When the females wore,

the artificial swelling, 89% of the males did.

"

N
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TABLE' 11

Frequencies and mean values of female behaviour (presents in brivkets), male and of male
female preceding (PRESWRLL) and daring {SWELL) ths application of the perineal model.

PRESWELL . EREID

per

pefiale Béhavisur # Male Reeponsée Male Responders Female Behaviour * Male Response - Male Responders

Identification

(Preq)* &13 ap) (Fregl - (X I {Freq) 4 S0} (Freg)  (x) [}
A-3 ) 86 21,50 # 7.18 ’ 1 0.02 . it.1r 62 15.50 + 3.30 3 0.08 .22,22
l}h:j {2y 41 10.25‘<t a7 1 0.02 1l.ar (5} 71 17.75 % 7.27 8 0.2z 44,44
Bl 45 13.35 + 3.30 2 0.05 JERREY 19 475 2.5 4 021 .11
JEZ 1 ﬁ-?’.:s + 0,50 o o [ 5 1,25 + 1.25 w627 44,44
Jp-1456 43 71075 % 3.86 0 ¢ o (1).17 4.25 + 2,06 7 0.9 55,55
vB-4 13) 44 11.00 # 2.16 0 o " o 45 11.25 ¥ 3,30 . 13 0.36 66.66
Total 260, 410.83 ¥ sn‘z 4 . 0.0 - 219 9,12 ¥6.70 a5 0.20 ~

. % Wilcoxon matched~pairs signed rank tést T = 8.5 N =
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§
El !
i
; . TRELE1L
K Prequenciks and mean valuss of female behaviour (presents in brackets), male and of male per
. fensle preceding (PRESWEEL) and during (SWELL) the application of the perineal model: .
§
‘PRESWELT, k SWELL ’
rerale FPemale Behaviour * Mase Response Male Responders Femals Behaviour * Male Response. Male Responders -
Tdentification . .
(Freq) Gt 5B dr_ep (D [1%) (Freq) &+ SD)  (Freq) () (3%
N 3 86 .50+ 7.8 1 0.02 wm 62 15.50 + 3.10 3 o.08 L32.22
B : =
1o x4 2) 41 10.25 %873 1 0.02 1.1 (55 71 17.75 % 7.27 s 0.2 TR
B-1 45 1135 x 3.30 2 o.05 1131 19 . 4.75 4 2.51 4 0,11 2231
JET 1 .25 +.0.50 o o o 5 1.25 ¥ 1.25 10 0.27 44.44
© P-3456 : 43 10.75 + 3,86 o o [ QY. 17 4.25 & 2.06 7 0,19 55.55
vE-4 {3) 44 11.00 + 2.16 [ o [ 45 11.25 # 3.30 13 0.36 66,66 . . N
Total 250 10.83 * 6,72 4 .00 - 219 9.12 £6.70 45  0.20 - -
Ed 7y witookon setrhespaizs éigned-zank test ¥ = 835; .
ey Yt ol = X
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TABLE 12

| Occurrénces and mean values of male rasponsc and percentage of females aliciting Dale response preceding
: (PRESWELY) and Guring {SWELL) the application of the perinesl modsl,
i
H ‘PReSWELE, swenx,.
1
H Male Male respouse * Fomales eliciting Male respomsa ¢ Peiales eliciting
' Tdentification - nale responsa ale response
H Frem (D) [0l Freqr (&} ]
H
i I o o a [} o o
| B 3 02 1333 16 0.65 100.00
{ 3 © 0 o s T4 0.53 81,33
o B 1. 04 16.66 2 .08 3i.38
¥ o o 3 3 0az 33.33
c © ° 3 . 3 0.2 33,33
o " o o s 0.0, 50.00
1 . A 278 ° o o 1 o.00 16.68
i BxA 160 a L ° 1 0.04 16.66
i Tota PRt - s o -
| -
1 o g T
5 .
A # #ilcoxon matched-pairs signed-rank tést T.m.0; H'm 8; $0.005 £or one-tailed tést. )
7 : & < T ST
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Figure 12. Percentage of females eliciting respomse m each of the
male subjects during PRESWELL and SWELL.
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seminal emissien from a mean per male
per day of 0.01 to a'mesn of 0.19, s did the nusber of feates
%o which the males resposded. ' Only three females (50%) elicited
male response during PRESWELL whersas 6 (100%) did so during SWELL.

Male response was pot correlated with aay of the Semale
behavioirs (Table 11 and Figure 13). Neither the famale performing
the highest number af solicits (A-3), nor the one with the highest

frequency of presents alone (A-4), elicited the greatest male re<

sponse,

4.4, DIsCUSSJON

Female behavicur frequency was in the range of that shown by
ovariectonised females in simildr experimental conditions (Bielert
ad Girolami, 1986) and was not affected by the artificial swell-
ing. Also mile respouse showed comparable levels and patterms of
individual variation to those obtained under similar experimental

cnnditlcnsv (Bielert and van der Wait, 1982; Bielert, 1982; and for

on indi 1 varistion, Belert and Girolemi, 1986).
When the femtles were wearing the prosthesis, wales responded as
if exposed to fully swollen females (Bielert and Girolami, 1986;
Bielert and Anderson, 1985; Bielert, 1982; Bielert and van der
Walt, 1982; Bielert er al., 1980), They showed higher lovels of
masturbation and the nuwber of resporders increased. In fact the
shift in percentage of responders is very -similar to that found

in snother group. of eleven males tested under similar experimental

nditions with two females before (18% of
responders) and during (9L%) cestrogen treatment (Bielert et al.,
1980) . | ;
The artificial swelling made the fenales move attractive. ot
only did the levels of mala response: incresse in & larger mumber
of males, but also ail the females becoms effective i sliciting
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male respouse when wesring the prosthesis. This change in female
. lication of the

cdn be lely to,the”
artificial swelling. Hommonally imiftced ododr: chaniges; as-found
in xhesus monkeys (Michsel and Keverne, 1968); couldzbe excluded
a5 & factor since the fensles were ovarligtonised. Furtheduore,
blfactry and acoustic cues. had been. ruled ‘out previonsly ds
critieal arousing stimili wifective in this experimental situation
(Biélert, 1982). .

Finally @0 correlstion was Fonnd between fenale behaviour-and

male response. - o e “ta
The xesults from this experiment confirm a pmvjus coticlnsion

that the periuveel swelling is the stimulus thit.Sexielly arouses

the ‘males. (Bislert and. Girolani, 1986).. -The'#adthhat no direct
sausative link had previously been found bitween female sielling
and male. copilatin or genital investigations (Rowell, 1967) is
probably beceuse the swelling s @ stimulus has a priming action
on male stousal. It is; therefore, con¢luded that, fi-the chicma
baboon, -and possibly in the other specfes which present the same
phenonenon; the perineal swelling has a definite functfon in sexual

communication - it is the main element of female attractiveness.

The £act that the male baboons. responded to a fefiale wearing

¢ model in the same way that théy responded. to, &.gwollen female
allows for some speculaticn on-the stimpius itself and the type
of communicstion involved. Males clearly respond tothe size of
the swelling. When males axe in the presence of females, either
in A pair-test situsution or when alloved only to watch, their
response, in terms of copulatory or masturbatory ejaculations,
incresses with increases iu the size of the,petinedl swelling
(Bielert, 1986; Bielert and Girolaml, 1986; Blslert et'al., 1982).
In fact, there appears to be a thrashold constituted by a minimm
size to which males will start responding (Bielert, 1982; -Bislert
and vax der Walt, 1982; Dielert ef #l., 1986), asd males show an
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exaggerated yesponse to females that have developed exceptionally
lanje swellings. (Rielert and Anderson, 1985). Uale testosterone
1svéls tise zogether with semine) emissions at the mere exposure
to $wpllen females and appear to be positively related to the de-
gree of awelling (Bielert et al., 1980; Bielert and van der Walt,
1582}, The colour of the swelliag is also an impertant determinant
in the.ifducement of male arcusal. Alterations of male response
can be obtsined by the manipulation of colfours of artificfal
swellings worn by females, and adequate response is achieved only
by the colour red {Bielert et al., in press}.  Additfonally, in
the absercé of females, male levels of seminel emissions show
seasorial changes which correspond to an increase im swelling fe~
males in feral animals living in the same region (Bielert et al.,
1980).

A1l characteristics shown by male responss could indicate &
type of communication implicating a releaser. The female perimeal
swelling would be a releasing stimslus eliciting (uader matural
conditions) male copulation through the ind.cement of male arcusal.
Current imterpretations of the concept of releaser do mot restrict
the response elicited by a relesser to "imnate” behsviodr and do
not comsider this aspect as qualifying for the stimmlus (McFarland,
19815 Heymer, 1977; McFarland, 1985; for a list of releasers, see
Eibl-Eibelsfeldt, 1975), . Like Curio's descriptive definition of
a sign stimulus, a definition of a relesser. "leaves open the
gquastion of the developmental history of the response in the in~
dividual animal™ (Curio; cited by McFarland, 1981, p. 507). At~
tempting to establish whsther the resction to the swelling on the

part of the males is imnate, acquired, or both is beyond the scope

of this 4 proper of semial or inborn
aspects of male response would in fact reguire additional wotk,
since none of the males in this study was known to be sexually

inexperienced.

@
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The.perineal swélling sharés certain characteristics witly.other”
releasing stimuli. It is.a

& oo
anstonscal structure tha develops and subsides.in a rhythmic way.,,

It is renderad conspicuans Ryidts size and by the bshaviour of the
3

fenale. " Tt conveys miwunun ipportant to. copspecifics - the

reproductive staté of the fmala. It ds a visugl stimulus “that

can be 3 easily by “at a dist since vision,

is highly davelopad in higher pxlmutes.k Finally it has a speci.
affect (Betnstsm and ‘Gordon;. 1979) in "...that the colouzr and
daclemnat fon appoe] to the aes tstic sense and sexual emotions of
the malss and acn .qs an &pbmd.zsjﬂc dumpelling them to. pair +ith:
fena]ss 1n szch the chardcters are pronounced rather than with

those 1n whick they are poarly developed or sbsent” (Pocock, 19063,

very well-dif: iated




* MENSTRUAL CYCLE, IN' VISUAL IKTERAGYIVE, B

. but to other classes of individu

5. FEMALE. CHACMA /BABOON  CHARNG

COMPARISON: BETWEEN MENSTRUAL™CYCLES IN FEMALE VERSUS
MALE SGCIAL ENVIRONMENTS - EXPERI SET
B o P

4

5.1. ANTRODUCTION

lusively in & sexual déitéxt (Roge

1987).  The Eypothesis ¥o he'k

>

eHaviour would }

or in terms of

to the sex of the recipiemt.-

tact, in the expectatfin +hat #engaxe subject will express her

preferences more freely,

o sbgesite '6f thrests of physical

attack.

5.2.1. Subjects
This experiment suployed ninp female and fourtsen Galb chacma

baboons.  Three of the fehalés wére fhe experimental subjects:

1081, 1087 and 1135. The other six-formed tha “femcle social en-

vitomment™: Mh~1, M2, DB-9, BO-10, TH1, and 83. The fourteen "
3 Eaid

i : " 84




males 'wgre atvided. into o grdups gwhic'h alternately }%med%e

"male sacial—envixcnmmt" n:e fnst grouwp mchmd walds &, B,
6, £, F) Geand K, While the secend Etomp. mcluaed sales ST 110(%
SNST-AIL, | NET-112, NST‘llS,:— NST-L14" B-17 cemd BE-St

5.2.2. Housing-~ .

i

For the twe male groups. = As im 4.2.2.

“The six’ femajes wern, housed in mdwidual cagés ina ]ﬂtge outdook

anclosure sheflberad :bywx zopf, wnd parts of tub wglls, of Sdrzus.
“ghted fron. '))'he remnmmg walls of the enclosure wers $f wirs mesh.

The prenises irru'e as sk ha.
. ﬂ “
L L

S.i.s. Testify -

Ly : : ;

Seven mes or' six femalss were arringed, as in4[2.3. dbove,

in; their i.l\dividunl cag&s dround the thx;ae sides of their housing .

'mum/anclnsuf& They, foced & cage which contained one Of thé threa

»e:i.wental subjact femalea. " Por ené‘h Of(‘the

ioe fensles,

bellaviour wasyobserved. for 36 minutes. pe: day; as in 2 4. abuve,

eadh day for qna £ull jenstrual cyele in the presench cf seven malas ”

(el dna forh £011- menstrual cycie in the' presence
§
£=x ales (1’1’)1 fame experimental, subjécts were tested w‘;ch the same

g:uup of sixu femahs * Females 1081 and 113§ were tes_:ad with the
i
fx’ms; group | seven ‘males while femals 1087 was®tested with the

‘sdcond gmup. Each exparimental subjéét. female siw {mss group-of

ith hales proceded’ tests

ma:les and one group of ufeniales.o Test

X,

wia‘ih fowales For Females, 1087 and 1081 whsreas the f}p,posxle was

tr‘\:e for Female 1135, -Gycles were mot comsecutive bht, for each

féniale, only one: cycls & etwsen the 1 cycles:
‘ ® P & &
i

fof' the six "

/f




In ordar to detamina tha ;cagas of the meustzual cycla of the

efperimental subject, the three fenalos wers checked visnatly daily ”

for the occifrence of’ nepises. and for the dagzee of swelling of the
‘perineun.. - The' Latrar 1 if agrectly related o the homunal condis

“tions of ‘the” female ﬂnd consti‘ﬁ\ltes an extemal in(‘licutor of

> overiam act:w.\_ty (G).llman and Al oTE, 1946), I‘or chis ‘reason

systems besed ,on the degre& %t swelling or on ths state ef the *

perineus have been adopted for dbvicua reasons of»prét’nca!—tty in

& tumber of “Field and labm:m:ory studies. The vcy51es\,: dsually

divided; in two parts, the Phase of turgescénce and the .phiasé- of "

de:nrgescmce s, whish exd further subdiv}ded accmung to the degree”

o the state of-the swelling. Scales: of 15 soin

pnints, s gn $uds stidy,, have besn adoptsd tb define the degrse

of svalling. -me swelling has’ alsq beedt ﬂescrﬂ:ad 88 flat, in-

flat’mg, fully swollen, and ?iefiuting“
begins N

The. l\&se of turgescence

Shrough * £211

gt “the onset . of - blesdin nding

T
tu:gescence, up to*the point of sudden (det\xriescem:a . The phuve

Jof

tiglly > and is terminateﬁ By the’

anset of bieedingl -The landma:k bameen the two parts ;mmhe fFirst’
day of dei’uz‘gsscence, called by some authnrs D' for datmnaaceucn

Bp*

or)" as mvﬂmﬁ stidy, for btesk.down (Rowell, 1967, 19693

§uyman, 19705 Hgausfster, 1975; Seyfaxth, 19784, 1978b; Ransom,

1981; Scott, 19845 Smuts, 1585; 1985). This

and  the perinesl zatmg scu/]/js used fo individuate the cycle
stages, have been pessxble ‘s a consegienca of the pimeatmg work
of-Gillman (1937)and Givllgmnimd Gilbert (15%46). The' gatriculat
system enployed if this study ‘(see Perinedl Swelling. Bate in
5.2.4.) is thet adeptad prevxously by Bleleft (@selert

Hward*T!‘tpP, 19833 \Bislert ‘,Qnd B\lsse, 1983; Bielert and Girolami,

 ‘otal 3¢ 1/% b=,

1985 Bi lett 1986),

@

2
Scoring was, the” sane as “in .24 dbove.

servations were carried out over 8 months.

’crof 13"

and ¢




i &,

& 5.2.4 Measures Scoreﬂd

R

i
¥
3

A ‘o describe t‘he deg:ee dnd diats ok parineal awelling. The S
o pesinea s bonsidored '@ ECT- SR h\flating of s

def.lntmg ‘abds & '3" 3E fuily swnl.leu. “The aay of & st deteces o
P u’ble" deaxem}m the, fuil cuzgescence wag desx ‘aten a5 the! dAy . C %

of ‘sex-ski "brd or "BD'. ienty of swell rate were

;* vissally. L
Presents: 4s in 432.5. o ¥ o7, . :
“Librsmacks; N r

Yawnk: Hypazegmsiou”md,ghght dislucatlou of ‘€lis méndible. -

i : ‘The ips ‘are retracted and the gums and testh exposed

. R 5.2.5. Habitustion ., . . o
s e <. e S : o

¢ s dp 4. 2. 5! The groups Of mdlss and ‘females mfi‘

been togethes ‘.

for. at 1eAst sne month. before the beginning of the tests. 7" B N

K H o . " . R 5 N " .
o = . "5.2.6. Cycle' Phases and Statistical Analysis . - -

. o Lo S N 29 = N = - 5
B P Y * -

i . Each menstxnal CyCIe WBS d),vided’mtn five sequentill phases.
™ ‘Phess 1 heg'rns Gith the daf.of octiset of menses and consists of the.

”{ e 7 days in wh;,cff tha peringun 1s £lat-(Suall Rita 1). "Phase 2 consists .

’}‘ 4 of Ehods dags & ‘which the perineui starts nd contimes todntlate’ i I B

(5well Rete 2. Phase 3 conisists of the days in which tha permenm “ P

. is fully swollen (5ysll Rate'3). 6 & conststs oF the, @ays in (RS

+ whiche the pezineum staxts"e.nd ksup\sﬁﬁeﬂating (Swell Rate 2)

Phase 5, which consists of ehe' dys 4 which the snneum IS age' :




o

’smacks weze the most frequent bohayiour. Lip-smicks sad pzesa:ts

a

. . i
o [ . . :

£t (SweH‘ Rits 1), ends’ the ddy befors the’ epsuing menstrual

bleeding.. P N . . L

Flquesicias of “Famale behavious, were cwnrpare-'l sn-sitteient 2
phases §ithin indivifual cyclas and in cycles of t'he thre; subjec: L
fehales conbined (duti.ug F, adeing Fit, aod wmfrw

. . 8 R
5.3. RESULTS"

Menstrual cycles of the fenale subjects ranged jn leugth finm “
36 0,35 days with a mean of 36.33 % 1.86 days (Figu:es 14, 15,
16)A Cyclas of the females whan exposed to Jpales ware sligﬁtly
longer 2% sp; 36.66 1715 ¢5-36.00 % 2. éUﬁZ‘than thoSe when }ith

female companions.: Hemstrual bleeding ranfed*from 2 €05,
1t Tastedi(R * SD) 2 £ 00 days for female 1087, 2.5 & 930, for
Fenale 1061, and 42 1.41 dor femdle 1135, For female 1687, the | :

tine, from the ohset of meistrual bleeding to dreakdown day, was L, ‘

22 daya; for the FF cyels and 23 for the M cycle Hot: pesineun fis .

f\xlly swollen for 9 days durimg YF sand 14 rl mg FH (Figure 14).

Fenle 1081 took 23 days to reach breskdown d\::ing ;:f and 26 ’ﬁlﬁ’rufg
B she was” fudly swollen for 14 days duriiig FF and fok 15 dyring =

| F¥ (Figure 15). Pomale 1135 reached brédkdows after 19 days dm;mg
FF and after 21 days dur{ng’FY,

She was fully swollen for 10 days
with female “partners and for 1i “days, with mala partnérs (Figire '
16). @,

Fama!e behaviours were given ul—’\ivszy di_ffel:ént 1ates Presents

were a :ath& rare occuxepcé(rccal Ne21;, ra.nge

23), yewns wére )
pe:enmed at: low f:squmcses (Fotal We1ol; runga %7 ) and up-

Wage combitied and Gonsidered stat{tically as "Selicits

N ) - 88

9
o 5
B ow
» S
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:
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Figure 165. Female 1136 vs Meles
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14 15y 15), 4% in 4.2.6. sbove, and im Bislert ané\ Girnlami ‘(1986)

The maanity of presents wars eye-tontact pxesenta 1 Fact, for

o ‘af the females. atid Female 1051 during ¥M, they ets 200% eyhs

conthsts Por Femsle 1081, cnly 75% of the presents given to, females
. ver
w‘ws he eye-contact rype. by

¢ 4
~An a.ualysis of vﬂtiam:e el sigﬂificant\ i

betw en 501151275 giveu tu eithex males or-females. .. Felpales: 1087 .

ami 1135 gave more soliéits to females; in Com:rastl fe) \ale 1081

gavesnoza séisits to malas (Table 13). Yawas tendea #o \be more

fmquenc aing 1 althmlgh only in Female 1081 was the ctaasA .

st:stics.lly significant (Table 14). Ccnsxdermg pxesents a%one,

females 1087 gave the sépe mumber of presents’ (N=3):to males\{nd B

fengles, whereas fomals 1081 presented. iors to femiles v=12) o

. to'dales. (N—:E), and femils 1135 presented twice to males anlt nev
-\
s to ﬁemuas (Figures 14, .15, 16).

Feale 1087, (Figurs 14} shows a Feduction fn her soucus p

Y
ben\ales frclm day BD-10 to BD+3 whereas with males a cledr: teductioﬂ %

l.s not visible, even though a few days with very Yow values, cculd

" 'bé seen between days' BD-13 and BD. Phasé 3, whick includss Jthe -

days just memtioned, shovs a - 1chgreater varigbility diring the
“FM as' contrastsd to the ¥¥ condition. This is reflected in ‘the
" larger standerd deviation (Table 13). The solicits of fémaie 1081

to other females (Figure 15) are consistently lower fro’m day. BU=8

o BD45 altfiough a sudden tramsient increase, seen on- the graph ’
as & spike; can be seen on days ED-6"and BD-5, In cantrusc, so-
116455 40 nales show a gradual decline from day BD-16 to day BD+2,.
' although the minjnum values are resched between day( BD-4 and BDVL,
and ‘a highe: vaxiu‘bility during phase 3 (Tzble 13). Female 1155’
sholi, & cleas redustion in solicits to females, visible as 2 ttoug,h

¥ fxom day BD-11 to day BD3. The ‘same Festure is not

solicits ‘to males whereas the varimbility for the'sémé gsriod,
* which-coryesponds to phase 3, is higher here.
: ’ g5,

LA
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i days and a range7

o Considering the individual cycles, ‘it appeats that, in'the
three’ females tested with other females (FF), mean solicits from
phade 3 appear among the two lowest scores across the five phases,
whéreas.this s not so when the Fénsles are tested with males (Table
13)!  Anong ::heohighest scores are solicits in phase 2 and esong

the lovest, solicits duringphase 4 (Teble 13). If the three FF

cyeles é:e Jcouined, phases 'l end 2 ‘'show the higher frequencies

of snlicj.ts ané phases 3 qud 4 the lowe., whereas, for the three '

cumbmed FM cyclas, sulici\‘.}/ are higher in phases 2 and 3 and lower
ia phases & and’ 5 (Téhe 13). Comparing each phese directly for
the combined FF ﬂn@ FM, it appéars that solicits with male partners
“(F¥) ‘are lower,tham yith female partners (FF) during phases 1 and

5, whereas they @re’ h;}gher 'during phases 2, 3 and 4 (Table 13 and

Figire 17) L+ IE p\mses 1 and 2 are lumped together and considered

&5 one, the eauy follicular phise, and phases 4 and § ss the luteal

phast, thl- xa{sultjn verages show very little difference between

31 They h instead the difference

betwaen F¥ b Mdl!xing phase 3- (Figure 18).
Tn generd}, ‘females were significantly more active during
phgses L and 2 andgsignificantly less active during phase 4 (Table

13). A sinilar trend is visible in yawns (Table 14).

5.4. DISCUSSION

The cycle lengths obtained are well within the range of 20 o
42 days reported by Gillvan and Gilbert (19463, for normal cycles
of the ‘chacua baoon. | Also within normel ranges seem ta be the
duration of bleeding and the lengths of the phases of perinesl
turgescence, deturgescence and rest. The same adthors report: for

the Glesding, a mode of &4 days; for turgescence, a mean of 19.45

10 to 32 days; for deturgescence, ¢ mean of
16,07  days and a'rangé of 6 to 25 days; and for.the period of

* snineal:Test, oteurring before turgescence and aftelr

E
H
2
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Sim“ ® *‘UZ/P(« e 2ol

P‘ﬁ%?“é to gesults”
;? apd ?/kndnckx

lities: x:mlld

obtained-by Bielet: (1986, fq,-.ﬂm f
(1967); fox other species. df babagr
Be found in any of thelf compone:) o quxdexsd

to be mormal and’ ovalatorylis - ‘a

|o0fsinterest is the s'lig difference in. € cyele length bes
tuween the o, axpezlmental canﬂitions. FH & Jc‘us ars luyge: nafiY 'y
in the.follicular phase, Which is also, the.phase; s oqntrast o
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S

*

* xable 4emréasa 3 sorfeits arbumd theisems stage ‘of, the cyclé s

“conditfds , Soli

Dot veach sca;istlcal«,sxg{ufxcancg {Figure 1

not. clearly; det Ltnble 15 FH éycles. - Those velléys, which répres
hriy Ry during FBifoles inwhich to: valuey wezs

feen’ to b%. £illedin during EM.- Pays of high o

to produce 4 pro-

£i)e which reskmblas éf SaW mstead of a vslley {Figures 14, .15 s.ndr L

16).. The mée&getationhs%geﬂﬂ is that, In botl experinental

ectedse during tke Gestral portion of fhe

eycle, as shown by ,yha.ses 3 a0d 4 (Fxgute 17) but during phase 3

of solicits o decreage’ is reduced by &

of ‘T, ‘the “hnden

" counterbalancihf Fords... This force musEbe rather powerful since.

phase 3 durisig TP shiods, along with phise &,.significently lowsr
values, whereas' the nﬁerﬁ’sase of soliats during phase 3 of FY does

and Table 13).

Numa:o\ls uutho:s hﬂve\\feported that levels of behaviours; such
4

as agonlstic and sfﬁ.ll it Bbehaviours, gctivity and feeding, are

\\ +the menstrual cycle and then de-

“raase tosjowsileveld duri M and

Bigh iring the sariy stagel

Hausfatér and Sko‘nlick (lQSSrﬁk;vzepn:ted that, in the wild yellow

baboon” (P cynocephalus), i i that involve
wenstruating femzles,’ were Fonix \timgs higher than those which in-
volded cestius. fenales) Wasser ahd Starlsng (1986) found, in the
same species, that menstruatimg ifehales attacked other females

1y more than expected.’ In a captive group of P.

cymocephalus and P anubjs, Noll et'al.-(1982) foundthat threats
and atiacks were given Usignificantly less diring the swollen phase.
Self~biting, possibly & form of redirected .dggvession, was Shown
‘to. oceur ohly at thé “beginning of tiie cycle ‘#n a female chacma

baboon Kept in & single cagé (Bsemrt “and Howayg

Tripp, 1983).
An’.olive Liaboons (P. anvbis’), Rowel}l (1967, 1569) found that flat

females avoided “other " ‘femslss , less..than wben they were.'in uti\ar

i




-phases of théir cycle. ' Friendly. interactions, such as grooming;
presenting and lip=smakking fo each other, decreased gradually from
the early stages of the ‘cyeld to reach ‘a minimiwm”during full
swelling {and, in ‘one female, " during deturgescencey: Sasymdn
((1970) reported thet wild female thacma baboons are more mabile
and ‘groom more males whilé inflating, i.e.; during phases 1.aad 2
of the eyele.: According to Seyfarth (1976a), females groom and
follow. males' Jess durs zonsortship or, in othes terms, while
filly swollen. . Peeding beaviour is reduced.during full swelling
“in captive and wild:chacaffaboons. (Bfelert. end Busse,  1983;
Gilbert. and illoan, 1956), ¢34 1n high-ranking yeliow baboon fo-
males who ave consorting (Rascussen; 1985).  Tu:the yellow baboon,
feeding belidviour; reaches: its highest levels perimenstrually
(Hausfater and Skoblick, 1985).

‘Presents and $olicits show & more complex pattern .across the
méngtrual eycle and-nged to be discussed in moze détail. Seyfarth
(19784) - reported that presents decrease from higher levels from
the ibeginning of the cycle'through full swelling end comsortship
and keep decressing during the phases of deturgescence. and perineal
rest. : Sasyman (1970) found the total number of presents to be high
dn ‘the infleting phase, slightly’ lower during the phase of full
swelling, lowest during the deflating phase and high again durii =
thie £lat phase. ' So far, both findings ere’ in total agreement with
the Tesults of the present study. What is interesting is that the
percentage of presents given within each of the cycle phases varisd
with the class of males to which presents were directed. For ex-
amplie, presents given to subadults showed the -same distribution
across the. cycle, whereas presents to adult males were highest
during full swelling (Seaymam, 1970). A similar phencmenon was
reported by Rowell: (1967). .Presents to .2 -subadult male were at
the samé level during-the inflatitg and full -swelling phases and
decreased during the deflating'and flat phases. ‘Presents to aduilt

103




males on thé' other hand ‘wers highest during maximun turgescence
and decreased during deturgescence and perineal rest:

Ah additional factor that contributes to a differential dis-
tribition of presents .across: the cycle phases: is the type of
present. Tt d4s pow : darent that there exist various types of
presents, which are differsntidted by posture and by the context
in which they cccur, and thdt they show .a different distribution
across the cycle. In the study of Hausfater and Takacs (19873,
"submissive" ‘presents followsd the pattérn shown here. They were
highest. during the inflating phase, lower during full swelling and
deturgescence, ‘and ‘increased agein during the flat phase.. By
coritrast,: "sexual" -presents were highest durikg the. inflating

phass, only slightly: lower during full swelling, sad decreased more

during the and flat phases. Thus far it

seems - that presents follow the pattern .shown «lso by - other

behaviours. " Only "sexual" présents given to adult males differ,
in that they show considersblé increases during full swelling.

Results on female presents and. soliciting behaviour from the

laboratory are presented not per cycle phase but per day, each day

& mean of the obtained ‘for the same day

ofthe eycle trom all the cycles-considered. -.The cycles are aligned

. according to BD day and the days are tumbered from it. This system

1y renders difficult and also can not rep-

resent faithfully perimemstrial changes in that those days of
longer. cycles, that are nmot in’comhon with the other cycles, dre
cut off (for a further discussion, sew also Hausfater and Skoblick,
1985). On the other hand, this system can provide insight on those
changes that ovcur around. BD and thevefore ovulatiom, - since the
cycles are aligned on BD day.

Spontaneous prezents during pair-tests (Bielert, 1986) showed

some.degree of fluctuation at the beginning of the cycle, though

values . were falfly high, and decreased appreciably from BD-8 to
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ID-2, approximately the phase of full swelling. They xa-increased~

around BD day, decreased further and imcreased-again at the edd

of the cycle. The curve plotted From those dats 'i8 alss very
similar to the results reported here. - Eye-contact presents instead
shoved adifferent patter. They started lov and pedked during
the phase of maximim tuigescence even thouz - eduction between

BD:6 aid BD-3 was still visible. . After BD, this Ci .).z:deycy.ned

1y and then -i towards the e

3. of the’ cytle:
(Bielert, 1986). In an experimental ndtuation very ;m ar to éixe
oné adopted in this werk (Bielert et al:, 19863, presents’ given

" by adolescent femdles showed ‘higher levels for most of the
fanxcm;: phase and then dropped to lower: levels which were

waintained for the rest of the cycle from BD-6, sther words

during the'phase of full swelling. . Once agein the picture that
emerges is very similar to the one presently discused. Presents
from adult females showed idstead & different pictures They ex-
hibited, in gemeral, low levels that were slightly hibher at the
beginiting of the cycle, more elevated from day BD-6 to EDr2 and

¢ dropped to remain lower for the rest of the cycle. Lip-smdcks given

{ by ‘the same fomales showed a low start, an inargésew duzing the
inflating phhse and again a decrease during the svollen phass, to
inerease  again and stabilize wuring the lutesl phiase on the levels

“shown at the beginuing of the cycls. The drop in behaviour during

.the” Phiase of full swelling was greatly sdvanced (from day ‘BD-6)

;" im the adolescent females compared with the adult females (from
- 8y BD-2) (Blelext et al., 1986).

g To recapitulate; a general decrease during the phases of full
- ‘swelling and deturgescence, in comkrast to highpr perimenstrual
'::13\7&15, 4is found in socisl, non-social and sexval behaviours in a
veriety of social envirvonments. 1In addition, if :some of the
sbove-listed decreases in female behaviours were and cbuld be

considered ‘as & direct of the ph of
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consortship, i.e., whem a fully swollen. female associates prefei-
ent1ally with one male, tlifs has been shewn ot to be tiue for at
least 'feéding: behaviour (Bielert and Busse, 1983) and for grooming
aiid presenting (Seyfarth; 1978a).. It seems likely, therefore) that

the £ in female are instead under

the ‘control of ovarian hormones.

. Btidtes Which have focussed upor the.associstion betwees. ciz-
cﬂatﬁihnmms aud fonale behavioir in the babsod unfertinately
are lacking. ' Therefore, indirect evidence fust be comsidered. A
ngat feeduction in feeding behaviour ds. shown by femsle chdcms ba-

Jboons: “in- association . wilh - oestradiol benzoate tredtment (0B)

- (Bielert and.Busse, 1983). One of two females in an experimental

" gftuation ;sinilar to the ome presently woder discission, showed

a progréssive sippresaion of soliciting behaviours in respomse to

dosages of i {Bielert and Girolami, 1986}.

Uestradiol-treated wild female chacma bsboons showed mors presents
afid-mobility when their perineum was only partislly swollen; ile.,
with Tower levels of circulating oestradiol, than females who had
obtdined ‘fall awelling in response to the treatment (Seaymen,
1973).

Additional information can be gained through the analysis of
behavioural changes around the day of perineal breskdown. It-is,
4 - fact, known -that ovulation occurs '@ .few days befors
déturgescence (Gillman and Gilbert, 1946). According to Shaikh
et al, (1982}, ovulation occurs &'mean of 2.07 days before BD (rangs
0 to 5 days).. Oestrogens peak a mean of 41.4 hours before

wulati and thus

four days before deturgescence
(Shaikh et al., 1982). Three to four days before  deturgescence
is also the time when peaks of urinary oestrogens occur (Stevens
et al., 1970). = Feeding behaviour reaches its lowest point on BD-3
and returns to initial levels on day BD-2 (Bielert and Busse,
1983). Rowsll (1967) reported a reduction in female behavipurs
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=, " and” i inte:actxon/'with walés on’ day BD-2, "Famales 4150 appear . *

I

S0 Pbe. 1ps5 active in following tales on daysr 15-3 and B2
(s;;yfuth, 16788) remale Presqnts_drop . off BD=1,: thén mc:es&e @
again on-days 8D and EDF1, only to decrease again (Hausfaté:,
1978).% According to stlext msé), pxesenrs decrease frof’ day

i CED-7 todgy BD-S,’ :.nezea.se agald beinfly arotnd ED day, and thes

- ~

Eiecrease gain: A d].p in famale solici%s 15 foldl on daj-BD2 and b ?

. it

BD2 (Bi‘elert and Girolami, 1986) . Gruommg,.dips ‘sigxufxcantly
Q e -

’en BD-3 l £, 119755 < Spallerepeaks are,also found from BD-5

k: ; =4 BD~2“(B1elez(:g 1986 a0d, “in the.data preseated he:s, i days

“afid. m)-s “of FF (Flgure 15) and ‘o days BD-2 and an 1 of FF
. (mguze 16Y. In contrast, consurc activity seeﬁ'g to be ’iughest

ﬂay 3D-3 (Hsusfater, 197s~ Scott, 1984 Souts, 19§5) Hale
@

[ B féncwmg and 'hetdxng algo are m.ghest arosid days. BD-3, end nn-z

Haué‘fatér, 1975‘ Seyfa:ch 1978a) . It is ‘suggested that thess

é‘pannvuutoty Ilnc:!mt.‘.nns ate a clear mdicacion of " hormonal s
f dependericy™ of £emils’ a:euavmuz ‘It is yather diffieult] However,

5 \establisﬂ «ithe ];esponsible_ hoxmanas of hormonal manhmisms

withput. the q analyses-of latinig hormones. It could

. - e : P
“beythat’ fendls bepavionr in the folliculer phase, i.e., phased 1

15 e

with

N ,.and 2 and'part of phase 3, is et
lagels; u‘gradual increase in oesb:ogens carmsponds tg 2 decresse -V

> 1:. behavioid. By the same tokes, dips in-female béhaviour could

. to gens pedks. -This § is By M
o I n P .

“thé peak in wale' "pdsséssive” behdviowrs ‘that 5.:ch$' s

he same

¢} i e
o Otime;® since oestrogens - are posit;\.vely corzelated with “femals "
attructiveuess (Eialeﬂ. ét al., 1950 Bielert, 198 B;elezt and.,
o] Girolami, 1955) “Peaks in, female ehaviour on BD day appear to® -

-refledt the declina mséstmgenb Ievel oceurriiiy zight after: the

ovislatery yeak (Stevms pt 51., Wiy, - o

"he fozagomg ‘explahation doas m:ﬁ account for ths fltrther

oy .decfease i scored behaviours, or &t Teast the lack of fncresse,.’
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.aroind “the sixteenth day* after the oestrogel pegk (Sthvens et

foiind during phisse 4 when.ax imcrease should be eypected corre-

sponding’ to lowgred cestrogen levels. 4t this point” another phe-

nofenoh sesiis 6 take place, Progesterops in the chacna - babodn
(Du Toit, 1956) and pmgs;ﬁns (Stevens et.al., 1970) show low and

steady Levels' duzing the. follfsler shase. - Thesé levels stark to

thoresse 5, dxy‘s "ascex wm&un (Du Toit, '1956) ox the second'day

nﬂ:ax the uestxogen peak (Q‘J%éns er al,, 197:;) reeching a maximum

J11 days after ovilstion (D L'pit 1956) oz, ou' day BD4S (Stevess

ot al.; 1970).

|
al., 1870) ‘and dzép on the dayfor bleeding e Toit, 19563} i

“ of. Provera (17d-hy Y

.acetate) to

3 ﬁ,ﬂnales caused
mul\;ik:i;:y, (Sdayman, 1974).

It. seems tlut Progesterone hss a snpyrsssivs ‘affect on Wfeale

marked rednctxcrn in ‘presgnts and Femd

that

Tuis is by ‘he evid
pregnant females, in which p:cgestetons\l\éﬁls are hlghes:{ tend
to be less™ frequently involved in both Eriendly "end, bgbnistic
interactions; either giyen or rece:.ved)(l#wall 1967;1969) .. They
also tend to. present less and to be less in proxinity of ndles

(Rowall 19675 Seyfaxth, \.97Eb Hausfater and Takﬂcs, 1387).

Déspite similarities in the Fiend T cutves, e to the "same

hoxmonal modulators, differences are algo notices.ble (Flgnte 1n.

It is possible that the discrepanciesin the two cyeles are just

a product of the system of subdivision:of the l:ycles dnto phases,

"in particular for phases 1 and 2. Phse 1 in fact is a vy short

phase chat ELY considered by many authors togethex thh zse 2 as’

the " mflsting phase It may consist only. g¢f one day, anfact that

would make it more susceptible to chanl:e Gvsntsv Therefors, it
may be less zeliable asa :apzasental:lon of &he changes that-aceur
at the beginning of the cycle. I£ the two phases ste combined {pr

each cycld and then averaged, there is ‘mo longer miich’ difference

They ‘then deeline and’ zeach falllc\llm Tevals

2 e
ey




S ° Dixson, 19831);. sd ‘.\.ncs differences i the;g relation to the- £

Petueas P and T (Pigure 18). "Aléo, combining phases 4 and 5 for

/Qach ‘©yele would eliminate the, diffevence, betwsen the FF’and EM
cycles with régard to those phuas (Figore 18). In this way ‘the :
original difference could be explatued by che di_ffimxh:y, o &18° ¢

criminatisg hstwem the tvo pheses - verid actualiy between: the tuo

pe:
freq\\enuies «of behaviou.z; belween'l? and 2.3 /durj

X
eal j:omhnons. z;emunly Figure 18 embﬂ%s the differeht™
phase 3.7 '

" Hasmussen (1985) [foynd, that the rediction ip® foeding 4 ehav.muz: pe

§ .during consortship was directly préportional to thé female's fank, -
#% % Jso that high-ranking females suppressed"thei_r bé&aviuur yhereas % v@
. o
lou-ranking fengles ineressed it \Smcs presentgaiiosolicits are . 75 g

v . - w0

 améng the proce; dve beavibursEhats show glaosex “coyrelation with

the femals, cycle (soldfmc,,uﬁf‘ Seyé/mh 1978a; Baym, 1983; @

eyele cquld, be attribxmed o "the, “type Ff context in which px@smts

are given, as d:’.sl:us§ed above, it wunld seem’ " that, ‘the di{fuences

48 the two “eycles cculd ber Gxplained by, differential pressure E::om Py - [o 20N

the sobial s t. s avgprm be suppresuion of x . S

B 1S s

© e fomale Baboons attack luctating famzﬁes, “recruiting for help mainly . AN
1986). .

menstrufting and mﬂntjng gemales “(Wasser and scazlm,g,

Swollen Fedales ai¥ more ifkely to" ignoré thregts from ther .fe- - [

males»»(seyfurth 19753) and a (markEd reduction in indolvement’ in

i

i o o
G 1975). I dng and Heflatin females seem to ‘be L -

attacked mire’often than others (RuwaLb 91969; Wasser dnd, Stali::ng . F ’ .

,T1986) . Tlus conid explain the high Tevel p-s smacks shoim at’™

© D ¢ othe bggummg of the cycie as Pact oF the esteb :\shement of bonds Lo .

|
i
]
]
E
J%
j
agmu.stic intazuctions is fo\md around day$ BD-3 und -z 1
f
]
£ ybich ey Jead to a coslition. “Fhe o sevats of Lipsemchs duxi.ng . J

phas

B po:eutul aetacks. - S, < IR “ 3
Inst flo casg. of splicits to sales, we heve already ‘seen that . 0 L
. S ' 'thse presents and 1§»sma&xs ﬂ:m: cbuld pe consfipred sexual} . Tl

T e R




: e o
o e, those “given to aduln mles as opposed o juverileg (Rowell,

- 1967; Ssaymﬁa 197U) those teported ina saml cmmsx; (Hansfaten

femalesez;ather then by aan;sscm:s (Bislert o
51., 1986, mtané of decreasing, ineveese du phases 2-aid 3
end are low’ for theszest of the cycls. e pigher fevel of solicits
£iveh to mates than th Fenales during the phase of mna:mn and
21l turgescence dovid, th&refb:e, be due to ax increase’ in woual

» soli¢its, ,That suchan incrésSe’ 5kt as evii!gm: ‘as i the Fe-

ported examples 173 piobably dug ‘to,

perimental conditions selected.

fe ‘avtificiality ‘of the exy

A this poiat, it would be mtex:estmg o know the raason why
the fenale iﬁgresses sexual salicits during full swelling aud’at
. satie, i teduces Focial prevents sad othes behauviaursj One”
explasation conly be that sexval Solicits are dizecfl)(r\infl enced ~

by cestrogeis mifke the other behdvionrs, Support for this exs

is ' d by another f'py Bielert
(wm 10 Fhich ctect foro

ngles - Increased their level of presemts. ‘The negative fesul;s
“btained By éuyman 11973) ingtead can be -explained by the gfact
that treated femalgs’ drtéracted only with jnv@a}&les.u Anothpr ex- °
planatdon, hosfSver, would sdem more feasible.” Among luabonns, fo
male initiation. Bf c@:xlstmn Has® been m.dely :epo:ted ro m:czx
mach Jes’s often then mile initiation {13%, Rafison, 1981; 10143,

Rawell, 196

3 2.8%,“Wausfater und Takacs, 1987, & EX, Seyfazth
man 17.02%, Saayman, 16705 8%, Scott, 1984). It veens though
that’ ;nules respond more to souci\:s whe_n the female sliows some
degree of turges: "nca, particularly when she is £illy swollan, an
are also keener ko molint (Biele:c 1986; Saayman, 1970; Seyfarth,
1978&, Rawell 1967 § Ransom, 1981) Although females se&n to com-

Jpete for access to maledgthrovghout their cycle, they' appear to’

opportunities to assert thei¥ preferemces T males




. then that %emles would exptsss their preferencdd by addzessmg B

- (Smuts, 19§§)«j m facts £ parsistent in ﬂm: solicits, timy ‘
1sey T Sashs

might be nttm:kad ,:hy tlle male :eplpient {Ran;

pzesehts to.the, chosan. male. It is possible tlxen that, in opder T

fncrssg choix solicits vhen Phey know

S0 .

o ot otng ‘Succespful, 1. e., when they - A
R

to aelabt 4 partuer; feiiid g5
0

that they bave & be:c& he

“fre tnfleting an.uzuuy Svollen.
T . concTusion. ﬁ;xffueucesv slated to male an% female envi-

tonment.s iqeze £bund, i the les of the c\neustma‘ cycles “and in N

the dmcrxbutlcm of solicits icibss” the cyclel~ Menstrugl cyl:les
were ” shorter whert %ke subject famales were in & “Fomale sac1ul AN

quw:ment" th vhén thy were “with mnesh ugme:al“ ibseans
o

chsr salicits, as otbe: bekavxdl.i:‘s r.evxewsd are under nlmmonxl = o

, "fhan solxcxts to mafes Th.Ls dif:fsrem:e is considered:to be due
o the atsterent purpose for whith the solicits afe siployed with .
either male of Fomale conspécifics., . o o,
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P 8. FEMALE CHACMA BABODN CHANGES ACROSS THE MENSTRUAL
. CYCLEJ IN VISUAL INTERACTIVE BEHAV[OURS. A COMFARISON
N 4 . INCAN ALLA MALE SOCIAL EN\(\JIRONMEMT,, BETWEEN NORMAL
! MERSTRﬂAL CYCLES AND CYCLES IN WHICH THE ATTRACTIVE i
i STLMULUS 1S CONEEALED - EQ{ERIMENT 6.

£.1. INTRODUCTION . . - P

w . N

“ Female solicits to. either sales or fémales. have been found to

s . differ in their distribupion across the menstrual®eycle: This

o] ‘suggests thaf solicits® fulfill a different purpose with regard to
o R the sex of the, zsoipi'ent, end in pa‘!‘ti:ulat that: solicits to males
conld be Involved in sexsal commnication @hapter 5).. Tuls ex- o

o+ perinent, therefore, was designed to sxplore the stimulus value
ﬁ - ¥ soliciting béhaviour on male a:ou,sal, For this, purpose, the

perineal. swelling,  which constitutesx the mai.n modulator of male

sexudl arousal (see CHupter A), was con@ﬁs,;led. Male responses and

i female behaviours. wera then racorded ‘across the female menstrual

i E cycle. oo N
Ty PR B ’
6.2, MATERIALS AND METHODS -

.. “'8.2.1. Subjects k Lo

DA " Three intact female chgcua baboons, (436, DB-O, 83, the ex-
peximental subjects, and thirteen males. 4, B, C, E, ¥, 6, K, ¥-1,
" "M-2, M-32 5{-1. -5, n«y were empl’nyea in this experiment. For

E the. driteria used in sélection ot the subjects, ses 4.2.1.

~"_<Q. ’ wh e N 112
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6.2,2. Honsing

As in 4.2.2.

6.2.3. Testing and Apparatus

The animals were arranged in the room and the chservations were
carried out as in 4.2.3. Female 83 was exposod to seven males,
the £irst seven of thoss listed above, wheress Femal-s Q-436 and
DE-3 weze exposed to all thirteen males. Each female was lef in
the rosm with the males and observed fof two Full memstrusl cycles:
For oné of the two cyeles, the females wers tested wearing a pair
of pants which concealed the perineal swelling. The pants (Figure
19), made out of dark brown woven material, measured 60 ¢m st the
waist apd were 50 em long. They were tailored to allow space for
the swelling to develop, free leg movement and eesy elimination
of faeces. To prevemt chafing, fomm padding was used at the waist
yhere a nylon webbing belt wes inserted to secure the pants on the
female. The belt was buckled on the dorsum of the female right
above the root of the tail, The tail projected out of the pants
through & 7 cm slit from the waist downwards. Tighteming of the
belt at the waist produced pleats necessary to accommodate and yet
concesl the swelling (Figure 19). Females 83 and Q-436 were testsd
wearing the pants for thelr first cycle whereas Female DB-8 was
tested wearing the pants for her second cycle. In order to .put
on or remove the pants, the females were sedated with 7.5 mg/kg
body weight, I imjection of ketamine hydzochloride. Cycles were
planned to be consecutive which was the case for Femsles 83 and
DE-9. Unfortunately for Female Q-436, bleeding could not be de-

tected; -observations were stopped on the forty-Eirst day of her
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Figure 19. (4} The pants. The buckle goss on the dorsum
of the female.

the t:
(B) and (c) One of the experimental subjécts wearing the pants.

It can be seen that mobility of the hind limbs is mot hindered
by the garment

Below the buckle is the sjit that allows space for
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eycla, aid: the pants taken off on'her sixty-third day. Fivé days
umazﬂ she was bleeding and thé second cyclz of observations was

tdeted. *

Ueméﬁe weight f£: i were i daily the
o' meristiual cycles. When the perinéal swelling was concealed
by the pauts, it was impossible to use the Swall Rate system based
cn the change in size of the perineal swelling (See Chapter 5) to

follow the phases of the menstrual cycle. Bielert and Busss (1983)

o clear ation between female body: weight and
perineal svellings 1A that the veight incresses gradually as the

#welling becomes larger ad drops. on. the day of breskdown. They
also showed that the increase in we ght reflects the weight of the.
swelling itself since female food intske decreases “doring. full
turgescence. - Further, it is also kaown tha;: hormonally induced
perineal’ clianges are asséciated with water metabolism (Gillman and
Gilbart, 1946}, ratker than selective. food intake ~(Gilbert and
Gillman, 19563, and it is kndwir that: the perineal swelling is an
bedema with large accumulation of water in the interstitial tissue
(Kxohn and' Zuckerman, 1937). ~Therefore, the pattern of inciease
avd’ decrease of - female body weight was adopted as the means -of
followinig the phases of the menstrual cycle.

On each of the days of the two female menstrual cycles, the
occurrance of coagulated semiial emissions from male masturbation
was scored (ses 4.2.3.).

Scoring was «s in 4.2.4. above. A total of 260 observations

wete carried out over a period of § months.
6.2.4. Measures . Scored

Female body welght: = Fepalss, in an iron-grid tramsport cage
(60x50%60 cm), were weighed on & scale {see Bielert and Busse,
1983, for further details). By subtract\ion of. the weiglt of the
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cage (18.2 kg), the female's weight v;as Sbtafned and recorded on
a calendar shest, Weights were taken daily at approximately 08:00
before the females had been fed.

Presents: As in 4.2.5.

Lip-smacks: As in 4.2.5.

Yawns. As in 5.2.4:

Seminal emigsions, #x in 4:2.5.
6.2:5. Habituation

As in 4.2.5. The males were together in the same room for at least

ons month befors the begimning of the tests.,
6.2.6. Cycle Phases and -Statistical Analysis

Each female cycle was dlvided into five phases according to
the body weight chenges across the menstrusl cycle. Phase 1 was
considered as béginning on ‘the day menstrual blesding Started onset
and comprised those days iu which the weight fluctuated around the
baseline, i.e., the weight registered on the first day of the cy-
cle. Phass 2 bagan on the day in which a steady increase in weight
was noticed and continued for those days n which weight kept in-
¢ressing. . Phase 3 began on the day in which 95% of the weight
increase had been reached and weight stebilized. Phase & began
on the day in which an appracisble decrease in weight, or the b.-
ginning of a steady decline in weight that was maintained over
several days, was oticed. This phase comprised the days in which
weight decreased. The first day of weight decréase was considered
to be BD day. Phase 5 began when weight started stabilizing around
the baseline aud no further decline was perceived.

Cycles were compared in thefr phases for frequencies of femals

behaviour and male response by an analysis of varismce for .mbal-




- G

aiced data with the General Linear Models Procedure . (SAS); the
Dincan miltiple range test was adopted to reveal significant dif-

ferences between the means.
6.3. RESULTS

The lengths of memstrual cycles ranged from.31 to.45 days with
& mear of 38.20 % 4.72 days (Figures 20, 21, 22), This mean length,
‘wowever, -excludes the PANTS cycle of Female 0-436. The end of this
cyels “cold ot be essessed because menstrual blesding was mot
dotected. The cyele length, however, was estimsted to be 29 days
‘s dnfarred from the body weight curve (Figure 23).

Bieoding ias conaidered only, for the NOPANTS cycles aad ranged
from 3 days for Famale 83 to 5 days for the other two females.

For the thres females, body weight increr ied by a mean inbre-
ment of 1.95 % 0.36 kg over the mean weight scored om the Eirst
day of the cycle (16.53 + 1.85 kg). The weight of Female Q-436
rénged, during the PANTS eycle, from 16.7 to 18.8 kg, an increase
0f 2.1 kg. Her body weight increase during the NOPANTS cycle was
2.2 kg, from 17.0 to 19.2 kg The first extra kilogram was gained
within § days during PANTS and within 7-days during NOPANTS: The
sacond extra kilogram was gained within 9 and 12 days of the PANTS
and NOPANTS cycles respectively. During PANTS, the maximum weight
was reached by day 9 (BD-6) and was maintained for 6 days and,
during NOPANTS, was reached by dey 12 (ED-9) and was  maisteined
for § days. 'Duzing the PANTS cycle, it took the female 14 days
before a drop in her body weight occurred. The equivalent time
for the NOPANTS cycle was 20 days (Figuxe 20). The weight of Fenale
83 during the PANTS cycle ranged from 13.7 to 15.8kg, au incresse
of 2.1 kg. During the NOPANTS “ycle, her weight incressed from
14.0 0 16.3 kg. In the PANTS cycle, the first extra kilogram was

gained by day 4 (BD-11), the second extza kilogzam by day 71 (BD-4),
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Figure 20.B. Female Q-436 — PANTS
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¢« Figure 28, Female'Q- 436 ~ Body Weight Across Two Menstrual Cycles
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and ‘the £ili weight was meinteined for four days, . During the
NOPANTS cycle, weight was gdimed more slowly: 3 1 kg. incronsavas
‘resthed By the eighth day snd the maximum weight yas attained on
the fourfeenth ‘day (8D-7) and then maimtained £or 7. days’™ It took
this female. 14 and 20 days before weig™t started to drop during
the PANTS ‘and NOPANTS cycles respectivaly (Figure 21). ‘THa {altial
welght of Female DB-§ durdng the PANTS cycle was, 13.0 kg-and in-
ctonsed 58 n maxtuom of 16:6 ¥g on Aay 25 (D<), Jr weight
fluctuatéd: dround the baselirie.for 13 days and then beé?n fo in-

crease :so that the first extra kilogram was . redched by the

+ twenty-thikd day (BD-4). Full welght was maintained for 4 days.

A similer. pattern was- shown by the weight increase -during the
NODANTS cycle. . The female started with a weight. of 12.8 kg {ac-
~tually the weight régistered on the second day of this cycle; the

“one. Erom’ the’ £41st’ day being missing): Affer fluctuating azoind
the-baseline for 10 days; her weight started to incrsase anfl 1 kg
(95% of rthe increase) had been gained by day 16 (BD-6).° Her full
welght of 14.4 kg was meintained for & ddys. The sudden drop in
}mdy weight occurrad after 26 days of PANTS cyclé and 21 days of
the NOPANIS cycle (Figure 22),

Female i occurred at

. Yauming
was Tave (Total N=52, range D-4): . its mean perferms it per ab-
servatipn' ranged from (.00 for Femeles 83 and DB-9 during the
NOPANTS cycle to 0.78 for Female Q-436 during the PANTS cycle
(Table 15). - -Femals presents were perfommed by all tha fsindles,
with the exception of Female Q-436 during the PANIS. cycle. The
highest mman performence was 3.94 shown by Female 83 during the
NOPANTS cycle (Table 16). Eye-contact presents always cons stited
the majority 91%) of given presents. They comstituted “respec-
tively 100% of presents of Female Q-436-NOPANTS cycle, 84.26% and
92.30% of 'Fewale -DB-9-NOPANTS and PANTS cycles, and 83,68%, and
94 .44% of Female 83-NOPANTS and PANTS cycles. The two types. of

i ¥ fisttmsinse
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presants, (eye-cantact and ‘mon~ey icty,
sidered togethar for purposes of -statistical ematysts.”
sinacking was the mo:: fraquent behdvicur cbseryed, ranging ftum a §
mean per ubsazvat.‘.on of 4,72, for Fema.la Q*‘Bé durnxg ND-PANTS to
2" gean per observation of 12.10, for Tenile 83 during the”mu‘s
cyele (Table 17).

Mean male response senged f_rom 0.08 for Fenale 83-PANTS eyele, -
to a paxinim of-5.11 For Femals B-$-BaNTS cyele (Table 48) .

Whert the behaviour of euch female . was cansidered in ralatmn 3

to the two 1 al conditi - di hetiesn

NGPANTS ™ and, PANTS eygles wete Fouod in the, frequency of female
preseats. They dectensed in &£l the £ema1es guring the . NOPANTS
cycle, “the diffefences being s}gnincanr in Fe’males DB~9 and 83,
(Teble 16 ang Figures 20, 21] 22). Tistead yawhs increased in all
 the females duting the PANIS cyele, although; probably & wo tha
smell nuabers nvoiyed, the increases: were not statistically Sig-
nificant (Table, 15 and Fgures 20, 21, 22). No d:.stinctive trends
couldbefoundinl,‘ st ”théy“ 1y dn

Femsle §3 during the PANTS cycle, decraased signﬂ‘l.cantly for Fe-
\malé DB-9 in the same cycle;, and remained virtually’ mnaltered in .

Female Q-436 (Table 17). . Solicdts, “the combined lip-sifacks and

presents, follow fha lipsmecks trend (Figures 203721, 32)0

In general,"females were significantly sore active :ium‘.ng phase
1 of the cycls, whign'they, showed The highest frequencies of sre-
senta sad Lig-smacks (Tables 16 and Wy )

When omd considers the cyeles of the: threa fenales togathe!
in each of the axpe.,i.mentsl conditions and Eospares the behaviour
frequencies for shch phass, it -is éppsrentthat presents axe,re-
duced in al phases £rom the NOPANTS to the, PANTS nycles although
the diiferenca 1s moze m&zked{dn phases 1 and 2 and !ess macked

|

1n phase 3 (Table 16 wnd Flgurﬂ\ 34). .

ip-siacks instesdiire greatly

réffaced onlyn phaﬂs 1 and

lend increase slightly during phase

B . " 128+

ko]
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Figure 24, Femals Presents During PANTS Cyeles va Durinig NOPANTS Cybles -
o . . A AR T e [ i

Saex

«o03ecaoam

ay‘g’l‘e?i;nasaa N «f, e
Aaping No FANTS .
durSing’ PANTS

Tl

in




|

5 {Tabla 17 &nd Figure 25). ‘If presents are combined with lip-
smacks ‘as. solicite, the curves sbtainied show more clearly & great
reduction of female behaviour during fhases 1 and 2, diting the
PANTS” experiménital conditions, whereas, the behaviour shows’ ai re-

" makably siniler patter for the other thres phisés (hases 3, &
and'5) of the cyele (Pigure 26). The difference in tha fizst two

phates; ‘between the two experimental conditions, is more clearly
visible when the two phsses .are averaged, L.e., when they ate
sunmed wud the ‘average Velues ohteiiisd are plotted (Figure 27).

" “Hosn nile respouse per sxperinental cyels for the bio-fenales,

" that were exposed to the same mumber'of néles (Females DB43 and

" 'Qe4ds); incredses during the PANTS cyclie Whereas it decreases for

_Female 83 in the same cjcle (Table 18). Male rosponse instesd shows

“great differénces between the two experimental conditions in the

!, -shapé of its Aistribution (sse Figures 28, 20, 30; and for a direct

3 tsém of the distri , see Fignre 31).. When the -phases
SF the ‘NOPANIS cycles are compared with each ‘other, Significant

differences sre found with phases’ 3 “and ‘3 showing the ‘highest

By contrast, no differences ar¢ found
among the £ive pheses dusfig the PANTS eycle, although a high level
+of fesponse is noted during phase 1 (fable 18). Male response did
not -seem to be correslated with female behaviour but rather with
-, the increase im female body welght, hence with the peripeal
swelling, during the NOPANTS cycles (Figures 26, 29, 30). . This
is even more clear when male responss is plotted sgainst female
solicits, for the three PANIS (Figure 52) and NOANTS' (Figure 33)

cyeles.

8.4. DISCUSSION

A1l the menstrual cycles were within the range described by
.Gillnan and Gilbert (1946). The body weight profiles obtained in
. - 132




Figure 25, Female Lip-Stuacks Duritig PANTS Cyoles vs During NOPANTS Cyolds
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Figure 28.A. Female Q--436 — NOPANTS

-10 o 10 a0

Cycle Days Relative to Breakdown

e of Male Blue rep Female Body Weight

“TOWwOE <aow

25x 00




RIS,

-l

4Tamaex <aow

-
~

ORDOTRAD OO X

Cycle Days Relatiye to Breakdown

Green rep of Male Blug rep te Fefiale Sody Weight
Yelicw repregents Iaferrsd Swell Rate S W

IR TR




PR

FEERETEE ]

-20 -10 [ 10

Cycle Days Relative to Breakdown

8EL

Green rep oceury of Male Blue rep Female Body Wesght -
Yellow Papresents Swall Rate N >

¢TOmEE <Aoo 0

e B FT TR TER




o e S 3
: - 3 o . L
< - ¢ e .
Tens o “o
PR hl a o lah . ¥
L Ttk LR . S -
’ o . o ks P . PR
S d e g - ¥ . k. i . N
N % 7 : a ©
D - « -
n g L . - N
& 2 » .
s &) I ;
M > . M i @ty A
. N s
; G - py
. o - " o - e . .
N - s re £29.8,Female 83 — PANTS™ - . ¢
X : [ K S [

a

@@DOTAND BmEX
-
-
Y

e

Green repl ,/
«Yallow raprésents Infe:

o e e

srice .of ) Famals Body
rrad SWel

o s
e B 8l




¥ *

v Gwe?n represen

Y2llaw represe;
» f .

Figure

2 . P .
Cycle Days Relstive to Breakdown ®
5

P

Male"

Blue represhnts’Femgle Bady Wieights

¥
2 e
o

<

"
w
aTOoweE <oowm




a B
i ; . - N . s . s .
= g o, " . . . . R ) B R
P R . N o o B s . & . E '
> > @ 7 B ne Bl ; & . : M
. R . » o, o - B
ot R 0
. E . o

. . o ) - f . . N I °
N ° . “ - . @ :
g B . - ° ‘ b ) ’
K - e -~ o <
i 5 . , ¢ s 2
C\ ] . . P < 8
\ S . : o ; 7 .
) . g shea e
" T ’ "
v' o - °
0 it - ’ =
(; & ’ -
{15 . a
<
u Lia
H 8
: a
d
A ¥
: 43 W .
y .
-]
4 i
: a
n n
s ¢
12, .
o o .
5 . -
Fas : '
) ] ,
- d; : 9
Cycle Days o $ N
L / { 1 o
j 8. orestrep Tt nce of Male I i
| V. Ysliow represents Inferred Swell Rate 7 . ¢ - e < .




: : TFigure 31. Male Res}‘p;ns'efburing PANTS Cyeles vs During NOPANTS Cycles
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this study matched thoﬁe descz:lbed by Bialext» and Bussa (1983) on

&
the thacma baboox. - They weported the folloving: * n averagh weight:

of 17 % 2.8kg with a Fange of 13.7 20 25.1 keg; ah avorage increase
in body weight over the menstrusl cycle of 2.4°% 0.9 kg; an average
interval Between the atteinment of méxinum body welight aid 3D day
Of 2.4 deys wth the forndk cccurting at any tine between 3-8 and
BD-1. 12 sthecycles; including the problematicsPANIS cycle of
Ferigle Q-MG couldther fore be considgred normsl and ovulstory..

The profiles ‘obtained for female soliciting behaviouz ac‘?oss
the cycle phases .for the two 'expenglentallcondxtmns are very
similar to the curves found ‘in the ‘prened)ng experimant (Uhapta:
$)s in partifnlar the curve obtained frow the FF cyclés Fre-
qusncies of sulxcinng behizviour afe highest during phase 1, de-
crease duringphases 2, 3 and 4, and then increase agam during
phése’ 5. -The similarity.of the curves obtained in the two exper-
iments, In particular with the FF cyeles, strengt‘ihens “an inter-
pretation ‘that the discrepancy found in the previous experiment
betwean’;pha)ses 1 of the FF and FM curves is. an artifact which is
caused by-the small sample size used. It ;Iso suggests that thy

subdivision of the nelistrual cycle into pmes by meaus of body

weight £ fons ds as PPEOREA hapy, more accurat
than subdivision according to the degree of sexial syelling.

Vhen 811 the cycles from the two expeziments, namely Experiment
5 ‘and Experiment 5 are combined, a curve is obtained-in which the
highest values ate postmenstrual, i.e.; in phase 1 (Figure 34).
They décline gradually towards the periovulatbey phase to reach a
nedir during phase 4, the esrly luteal phese, end start to increase
again during the late lutesl or ptemensttuul phase, phinse 3. Al-
though the hormonal mechmism/mvulvad is nut " %novn and cén only
be inferred (refer to chsp(/er 5 for a d)scnssion on the. ma:cex),

i

it appéars clear that feahld soliciting behaviour is under hormonal

contrel and that, in reply to the qufxstl.m poséd by, Homs ater. and

q\ K 145
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