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ABSTRACT

The common chimpanzee has been considered to be a promiscuous
species, although transient consort relationships and male possessive
behavior have been described by Tutin (1975, 1979).

A prolific adult male chimpanzee was housed with from 4 to 7
adult female chimpanzees (depending on the females' maternal status)
and copulations were recorded from 8/7/78 until 2/16/79, during morn-
ing feeding periods. Ten females composed the fluctuating available
partners.

Sixty-four observed copulations involved 6 females. One S was
clearly preferred, including occasions when she was not maximally
tumescent (e.g., completely detumescent, pregnant) and other available
females were maximally tumescent. The remainder of the observed copu-
lations, with 1 exception, involved females who had been recently rein-
troduced into the one-male breeding group. Such copulations took place
on and continued temporarily after the day of reintroduction for 2 fe-
males, and after the resumption of menstrual cycling for 2 females who
had been reintroduced while still lactating. Nonpreferred females were
impregnated during the period of data collection, even though copula-
tions with them were not observed.

These data suggest that the male chimpanzee can form an individual
mating preference regardless of the hormonal status of his available
partners without lessening his reproduétive success with nonpreferred
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females, but maximizes his reproductive success by copulating with

novel females.



TABLE OF

List of Tables . . . . « « « . ..

List of Figures. . . . . . . . ..
Chapter

I. Introduction . . . . . ..

II. Method . . . . . . . . ..

IIT. Results. . . « ¢ « & « o .

IV. Discussion . . . . « « . .

References « v« « ¢ ¢ ¢« & o o o o &

CONTENTS

vi

Page
vii

viii

11
17

35



Table

II.

II1I.

IVa.

IVb.

VI.

VII.

VIII.

LIST OF TABLES

Information Concerning the Female Chimpanzees. . . . . .
Observed Copulations with Available Females. . . . . . .

Observed Copulations with Females During Maximum
Tumescence . « ¢ ¢« v ¢ 4 o 4 e v o o o s o o e e e e e

Observed Copulations Within Pairs of Females of the
Scme Hormonal (Sexual) Status. o ¢ & & v o ¢ o o o o o

Observed Copulations Within Pairs of Females of the
Same Hormonal (Sexual) StatuS. . « o o « o o « o o o o =

Observed Copulations Within Trios of Females of the
Same Hormonal (Sexual) StatuS. . « « « « o o ¢« o o « o &

Observed Copulations Within Pairs of Females Where the
Preferred Female was Less Hormonally (Sexually)
Attractive than the Nonpreferred Femgle. . . . . . . . .

Observed Copulations Within Trios of Females Where the
Preferred Female was Less Hormonally (Sexually)
Attractive than the Nonpreferred Females . . . . . . . .

Number of Thrusts to Ejaculations by Pan with the Females
During Various Levels of Turgidity/Attractiveness. . . .

vii

27

28

29

30

31

32

33



LIST OF FIGURES

Figure Page

I. Observed copulations in complete and partial 10-day blocks . 34

viii



INDIVIDUAL COPULATORY PREFERENCE AND THE "STRANGE FEMALE EFFECT" IN A

CAPTIVE GROUP-LIVING MALE CHIMPANZEE (PAN TROGLODYTES)

CHAPTER I

INTRODUCTION

Reproductive behavior in mammals is influenced by several factors,
none of which are mutually exclusive. Three factors which have been
successfully used to delineate the control of reproductive behavior are
genetic, hormonal, and psychological (Young, 1961). The genotype of
each species determines the relative dominance of hormonal vs. psychological
influences. The actual expression of these predetermined propensities is
manifested in the phenotype as a result of environmental influences on
the genetic endowment. It is now widely accepted than an examination of
the phylogenetic continuum reveals less influence of hormonal and greater
influence of psychological factors on the expression of reproductive inter-
actions as neocortical structures have evolved in particular species. Ac-—
cording to this scheme, psychological factors reach their greatest influence

in Homo sapiens, although even this species is not completely liberated

from hormonal influences (Beach, 1976a). It is clear that experience
greatly affects sexual behavior in humans (Ford and Beach, 1951; Kinsey
et al, 1953; Money et al., 1957). Among the primates, only the reproductive

behavior of man is considered to be determined more by psychological than



by endocrine factors, including even the "higher primates" such as the
rhesus monkey (Michael et al., 1972). This view places man alone among
all mammals, even very closely related species such as the chimpanzee,
as the only species whose reproductive behavior (i.e., copulation) is
more under psychological than hormonal control.

An important determinant of when copulation is performed has been
described by Beach (1976b) as female attractivity, which he defines as
"the female's stimulus value in evoking sexual responses by the male"

(p. 105). He further delineated three categories of stimuli which form
the basis of female attractivity: nonbehavioral stimuli, behavioral
stimuli, and nonhormonal factors.

Nonbehavioral stimuli which attract the male include visual cues
such as the sexual swelling of some primates (Wickler, 1967, Saayman,
1972; McGinnis, 1973), and chemical stimuli such that emanate from
vaginal secretions (Michael et al., 1971; Hess, 1973; McGinnis, 1973)
affecting the olfactory and gustatory receptors of the male. Behavioral
stimuli which serve to attract the male include solicitation, invitation
or presentation (Dixson et al., 1973; McGinnis, 1973), behaviors which
Beach (1976b) subsumes under proceptivity (i.e., behavior consisting of
appetitive activities displayed by females in response to stimuli ema-
nating from males). The above stimuli are known to be directly influenced
by fluctuating gonadal, and to a lesser extent, by some adrenal hormones.

Several investigators of primate sexual behavior have demonstrated
that female attractivity (as measured by frequency of copulation) reaches
its maximum just before and up to spontaneous ovulation, when the levels

of the estrogens are highest (e.g., rhesus menkey, Michael et al., 1968;



pigtail monkey, Eaton and Resko, 1974; hamadryas baboon, kummer, 1971;
chimpanzee, Lemmon and Allen, 1978) or after exogenous estrogenic stimu-
lation (e.g., rhesus monkey, Phoenix, 1973; chacma baboon, Saayman, 1970;
chimpanzee, Young and Orbison, 1944). Estrogen induced increases in at-
tractivity during the follicular phase are diminished during the luteal
phase as a result of the inhibiting effect of progesterome (Ball, 1941;
Saayman, 1972; Eaton and Resko, 1974). Whether estrogen or androgen is
the hormone responsible for proceptivity in primates is unclear, since
exogenous androgen may be converted to estrogen before behavior is af-
fected (Beach, 1976b). Both these hormcnes peak during the preovulatory
phase of the menstrual cycle coincident to maximum tumescence in the
chimpanzee (Grazham et al., 1972; Gréham, 1976, Hobson, et al., 1976) and
Money (1961) has claimed that testosterone is the libido hormone in women.
Wﬁichever hormone is found responsible for proceptivity (if both are not),
the occurrence of their highest levels are simultaneous, therefore, al-
lowing at least a temporal if not a hormme-specific measure of their
influence on proceptivity, and, concomitantly on attractivity.

Nonhormonal factucs which influence attractivity are apparent when
individuals display copulatory preferences for particular partners. Such
preferences have been reported to be a common phenomenon in the sexual
interactions of numerous primate species. The preferences of interest
here are male preferences for particular females.

Rowell (1963) reported that two rhesus monkey males (Macaca mulatta)

had "favourite wives' which maintained their position as favorites almost
continuously through the menstrual cycle. Herbert (1968) found that one of

two ovariectomized rhesus monkeys was markedly preferred when both were



either given the same dose of estrogen or left untreated. Everitt and
Herbert (1969) manipulated the hormonal status of ovariectomized rhesus
monkeys and discovered that the males displayed a clear preference for
one female of the two when both were given the same levels of estradiol.
This preference was decreased by either the withdrawal of estrogen from
the favored partmer, or by administering her 25 mg progesterone, but not
reversed. Treating the greferred female with both 5ug estradiol and 5 mg
progesterone per day had z lesser but similar effect. Pérachio et al.
(1973) also found that preference or favoritism significantly affected
the spontaneous sexual behavior of rhesus monkeys. Agar and Mitchell
(1975) reviewed the field investigations of rhesus monkeys and wrote that
males prefer particular partners. Herbert (1978, p. 472) concluded that
in the rhesus monkey "a female's attractiveness depends upon several
qualities in her, including those determining the preference of a male
for a particular kind of female."

Stephenson (1974) demonstrated mating preferences which ran across

social class lines in the free-ranging Japanese macaque (Macaca fuscata).

Higher class females were preferred by higher class males, and lower class
females were preferred by lower class males. Enomoto (1978) found that

in Japanese macaques both sexes showed a tendency to choose only a few of
the available partners of the opposite sex as sexual partners. Wolfe's
(1979) data reportedly indicate some partner preferences in copulation
among Japanese macaques living in a field enclosure.

Goldfoot (1971) studied the pigtail macaque (Macaca nemestrina) in

the laboratory and found that when three females were simultaneously in

the same ovarian condition, one was preferred. Furthermore, whern the



least favored was the only one of the available females in the follicular
phase, she was still not chosen as a mating partner.
Saayman (1970) and Hausfater (1975) described personal favoritism

of males for particular females in feral baboons (Papio ursinus and Papio

cynocephalus, respectively).

Slob et al. (1978a) reported partner preferences by male stumptail

macaques (Macaca arctoides) housed with trios of females, a phenomenon

which persisted after implantation of progesterone. Slob et al. (1978b)
pointed out that nonhormonal factors are related to the heterosexual
interactions of this species of macaque.

Early studies of the chimpanzee (Pan troglodytes) described no

partner preferences (Kortlandt, 1962; Goodall, 1965; Nishida, 1968).

Van Lawick-Goodall (1975) reported subsequently, however, that a male
chimpanzee may form a consortship with the same female during successive
estrous periods, and that consortships may be formed with infertile fe-
males. Tutin (1975) found that of fourteen wild male chimpanzees only
one displayed no partner preferences. Tutin (1979, p. 32) reported the
following regarding chimpanzee copulatory behavior: "The data indicate
that while opportunistic mating is not overtly competitive, individual
and general preferences do exist, and so this mating pattern should not
be described as totally indiscriminative."

Partner preferences obviously exist among male cercopithecids ard
pongids. The studies cited above point to the fact that nonhormonal
factors influence the choice of a mating partmer. It remains unknown,
however, if nonhormonal factors can overcome hormonal influences on the

attractivity of a female primate other than the human. The purpose of the



present study was to determine whether a group-living male chimpanzee
can display copulatory preferences based on nonhormonal characteristics
of the preferred partners, not only when other available partners are
similarly hormonally attractive, but even when other available partners

are highly hormonally attractive and the preferred partners are not.



CHAPTER II

METHOD

Subjects

Eleven adult chimpanzees (Pan troglodytes) were used as subjects,

one male, Pan, and ten females, Carrie, Thelma, Mona, Carolyn, Sally,
Peggy, Pampy, Wendy, Cindy and Candy. Table I provides information con-
cerning the females during the period of data collection: dominance
among the females themselves, age, familiarity with the male, and parity.
Pan reached 18 years of age during the period of data collection and has
sired over 40 progeny. All the chimpanzees are reported to be wild born
except Pampy, Mona and Candy. Pampy is captive born. Whether Mona and
Candy are captive or wild born has not been confirmed by the parties from

whom they were obtained.

Laboratory Environment

The chimpanzees were housed at the Institute for Primate Studies,
located in Norman, Oklahoma and owned by the director, Dr. W. B. Lemmon.
A 1600 ft.2 laboratory housed the chimpanzees used in this study together
with other chimpanzees of all maturational levels and both sexes. The
laboratory contains several adjustable compartments in which particular
chimpanzees can be segregated bodily into separate groups. During thisz
study there were from 4 to 5 separate areas at any one time. Two groups

involved the chimpanzees used for data collection, a breeding group and



a maternity group. A parturition compartment was provided when necessary.
The laboratory provides continuous water, controlled temperature, access
to outside enclosures, and avenues for escape from conspecifics. Appro-
priately sturdy swings and automobile tires are available but most overt
behavior is social. The breeding group had from 5 to 6 separate compart-—
ments to their access during the study. The maternity group had from 1

to 3, one of which was always one of the two largest areas in the labora-

tory.

Procedure

Females who were no more than an estimated 160 days pregnant or
who were not nursing an infant were housed with Pan. Females who were
estimated to be in their third trimester of pregnancy or who had a
suckling infant were housed together, but contributed data while with
Pan at some time during the study. Females who were suspected of im-
minent birth were temporarily segregated individually until parturition
and it was clear that the neonate was healthy and receiving appropriate
maternal care. The mother and infant were then housed with the other
mother-infant pairs. Copulations were recorded only from females who
were housed with Pan in the breeding group. Other copulations were not
considered in this study. The sexual swelling of each female was also
recorded regardless of the group with which she was housed.

Copulations were recorded during daily morning feeding periods
beginning about 8:00 A.M. and usually requiring approximately one hour to
complete from 8/7/78 to 2/16/79. Copulations during the day are concentrated

during the early morning, both in the wild (Tutin and McGinnis, in press)



and in captivity (personal observation). Data were not collected on
the weekends. This procedure of data collection is neither random nor
representative of all the copulations Pan participated in during the
study period.

The level of turgescence of the anogenital region was recorded
daily for each individual female. Swellings were categorized into one of
three classifications: 1 representing no swelling, 2 representing inter-
mediate swelling, and 3 representing maximum swelling. Graham (1970,
1973, 1976), Graham et al. (1972) and Hobson et al. (1976) have thoroughly
demonstrated that the cyclical tumescence of the female chimpanzee's
anogenital area is a reliable indicator of their underlying reproductive
hormonal condition. The following sexual states were determined from
the levels of swelling and parturition dates: complete detumescence,
tumescence, maximum tumescence, detumescence, pregnancy with no swelling,
pregnancy with intermediate swelling, pregnancy with maximum swelling,
lactation and postpartum acyclicity.

Copulations were observed by visual inspection and timed with a
stop watch. A copulation began upon intromission and ended with the dis-
mount after ejaculation. Criteria for ejaculation included observable
rhythmic contraction of the anal sphincter, presence of coagulated semen
protruding from or taken by the male from the urethral meatus immediately
after dismounting, or both. Besides the female with whom Pan copulated,
several other measures were taken: identification of the immediate
initiator of copulation, the behaviors (i.e., bodily postures and gestures,
facial expressions, vocalizations) displayed by the initiator of copulation,

the behaviors displayed in reaction to initiation of copulation, facial
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expressions and vocalizations displayed during copulation, and the
number of thrusts performed to reach ejaculation.
Data were analyzed partially by means of statistical methods in

Hays (1973).



CHAPTER III

RESULTS

Ninety-two intromissions with thrusting were observed. Sixty-
four of these resulted in ejaculations (i.e., 64 copulations were ob-
served). Thelma accounted for 19 nonejaculatory mounts (range 1-6),
Wendy was involved in 6 nonejaculatory mounts (range 1-2), Pampy re-~
ceived 2 nonejaculatory mounts during separate sessions, and Cindy was
mounted once without ejaculation. These nonejaculatory mounts, with one
exception, were followed by an ejaculatory mount, always involving the
same female. In only one instance was a nonejaculatory mount not fol-
lowed by an ejaculatory mount during a single observational period. This
involved Thelma. Twelve nonejaculatory mounts occurred during complete
detumescence, 13 were observed during maximum tumescence, and 3 occurred
during detumescence.

Except for 2 mornings, only one ejaculation was observed per
session. On one occasion, 3 separate sexual cycles were observed with
Pan and Thelma when she was completely detumescent. The interval between
these successive ejaculations was approximately 5 minutes. On only one
occasion, was Pan observed to copulate with more than one female during
a single session. This occurred with Pampy at maximum tumescence, fol-
lowed by Thelma at complete detumescence. The interval between the
ejaculation with Pampy and Thelma was about 7 minutes. The ejaculation

with Thelma was preceded by 6 separate intromissions with thrusting.

11
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The females were available to Pan for different numbers of days.

The number of copulations per day of availability for the females showed
significant preferences (X2 = 73.57, af = 8, p <.001). See Table II.

Copulations generally occur more frequently during maximum tumescence
than during any other sexual state. Not all females were available to
Pan for the same number of days at maximum tumescence. The number of
copulations per day of availability for the females during maximum
tumescence show significant preferences (X2 = 24,31, df = 7, p <.005).

See Table III.

Tables II and III list copulations with females only on an individ-
ual basis. The analyses do not consider whether two or more females were
simultaneously available at the same, less or more attractive hormonal
state. The number of observed copulations between pairs or among trios
of females who were simultaneously at the same hormonal state show signi-~
ficant preferences (for pairs, X2 ranges from 4-7, df = 1, p ranges from
<£.01 - <£.05; for trios, X> = 8, df = 2, p <.025). All possible pairs
and trios did not obtain, although Thelma, Wendy and Pampy were the only
females to be significantly preferred:for those observed. Carolyn, Peggy and
Sally were invariably nonpreferred no matter which female or females displayed
the same hormonal condition with them. When Thelma and Pampy displayed the
same sexual state, while either in a pair or in a trio, Thelma was signifi-
cantly preferred. See Tables IVa, b and V.

Tables VI and VII display observed copulations with females in
pairs or trios, where the preferred female was actually in a less hor-
monally attractive state than the nonpreferred females (e.g., completely
detumescent vs. maximally tumescent, pregnant with no swelling vs. maxi-

mally tumescent). All possible pairs and trios were not observed, but
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the significant differences occurred with Thelma in a pair (X2 = 8,

df = 1, p €.005), and with Thelma and Wendy in trios (x2 = 6, df =

i
N

p €.05). The significantly nonpreferred females in a pair or in a trio
were Carolyn, Peggy and Pampy.

According to Beach (1976b), characteristics of the vagina con-
tribute to attractivity. A comparison of the number of thrusts performed
by Pan to attain ejaculation with Thelma during complete detumescence
and maximum tumescence were significantly different (Aspin~Welch t = 2.47,
df = 13.17, p € .025, one-tailed). More thrusts were required during
complete detumescence as compared to maximum tumescence. A comparison of
the number of thrusts performed by Pan to attain ejaculation with Wendy
during intermediate swelling and maximum tumescence were not significantly
different (Aspin-Welch t = 0.55, df = 3.79, one-tailed). A comparison of
the number of thrusts performed by Pan to attain ejaculation with Thelma,
Pampy and Wendy during maximum tumescence were not significantly different
(F2,22 = 0.26). See Table VIII.

Figure 1 graphically displays the observed copulations in 10-day
blocks for the females chosen or accepted as mating partners except Carrie.
Carrie was observed to copulate only once during the‘period of data col-
lection and was excluded from this particular ahalysis. Some of the

blocks are incomplete because of the unavailability of some females during
the study period. Notice that Pan's preference for Thelma was invariably
iﬁiefrupﬁedimmediately upon or shortly after the reintroduction of another
female into the breeding group. Wendy and Sally were chosen as copulatory
partners immediately upon reintroduction. Wendy was reintroduced while

still lactating. Sally was mistakenly diagnosed as being pregnant and
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placed in the maternity group. She was reintroduced into the breeding
group during maximum tumescence. Pampy and Cindy were reintroduced while
still lactating, but began copulation upon the resumption of menstrual
cycling. Pampy solicited the first observed copulation with Pan and
another one a week later. The copulations with the other females upon
reintroduction were all solicited by Pan. Sally was not observed to
copulate with Pan during her availability at the beginning of the study,
although she did upon reintroduction. The females began copulating and
continued to copulate after reintroduction for differing numbers of days,
but all reintroduced females invariably copulated after reintroduction.

The immediate initiator of either copulation or a nonejaculatory
mount was not always observed, but Pan initiated 80 (93.02%) of those for
which a determination was made. Of the females, only Thelma and Pampy
were observed to initiate copulation. Thelma initiated 4 (4.65%), 3
while maximally tumescent and 1 during complete detumescence. Pampy
initiated 2 (2.33%), both during maximum tumescence. The copulation
Thelma initiated during complete detumescence was preceded by 2 complete
copulations on the same morning. All female initiated copulations resulted
in ejaculation.

The behavior used by the females to initiate copulation was always

presentation, and Pan invariably responded to this solicitation by mount-

ing. Pan displayed 7 behaviors or combinations of behaviors to initiate
copulation. He used position on 57 occasions with Thelma, Wendy, Pampy,
Sally, Cindy and Carrie. Positioning involves placing the female, who is
not at the time in the presentation posture, into the presentation posture.

It is a cooperative interaction, not a forceful one. Pan used genital
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display, where the erect penis is shown to the female, on 17 occasions

toward Pampy, Thelma, Wendy and Cindy. Genital display with arm wave

(n = 2), genital display with hand clap (n = 1), genital display with

extend arm (n = 1), wave toward self (m = 1), and the insertion of the

index finger followed by digital thrusting (n = 1) were all used toward
Thelma to initiate copulation. Male chimpanzee masturbation of a female
chimpanzee has not been previously reported. Neither the females nor
Pan displayed any facial expressions or vocalizations during initiation
of copulation by themselves.

The response of the females to the initiation of copulation by Pan

was induced present (n = 78) during 97.5% of the solicitations. No

facial expressions or vocalizations accompanied this response. Carrie

displayed withdraw accompanied by full closed grin and scream while at

maximum tumescence in reaction to one of Pan's solicitations, but did not
try to escape the male when he followed her. The subsequent mount re-
sulted in ejaculation. On one occasion, Thelma's response to Pan's
initiation of copulation was withdraw accompanied by scream during com-
plete detumescence, although Pan succeeded in following her and subsequently
copulated to completion. During pregnancy with no tumescence, Thelma dis-

played low open grin with scream and low closed grin with soft squeal in

response to 2 of Pan's solicitations, but received him both times. The

mounting following low open grin with scream resulted in ejaculation, but

the mounting following low closed grin with soft squeal did not. During

pregnancy with maximum tumescence, Thelma reacted to 2 of Pan's invitationms

by emitting full open grin with scream and pout face followed by pant grunt

and, again, received him. Neither of the subsequent mountings resulted in
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ejaculation. Cindy emitted full closed grin and squeal in response to

a solicitation by Pan during tumescence, but received him for a complete

copulation. Wendy displayed full closed grin and scream during maximum

tumescence in response to Pan's solicitation, but received him and the
subsequent mounting was ejaculatory.
Pan was only observed to display three facial expressions in

copulo, low closed grin and full open grin (twice), but no vocalizations.

The low closed grin was expressed with Wendy during tumescence and ac-

companied a complete copulation. The full open grins were displayed

while with Thelma during pregnancy with no tumescence and the accompanied
mountings were nonejaculatory. Both these instances were involved in a
series of nonejaculatory mounts, followed, however, by a complete copula-

tion. Carrie displayed low open grin with copulatory pant during a com-

plete copulation while at maximum tumescence. Thelma displayed low open

grin with squeal during a complete copulation after three previous non-

ejaculatory mounts. She displayed full open grin with squeal during

pregnancy with maximum tumescence and Pan did not ejaculate during this

mount. Pampy was observed to emit low open grin with squeal and squeal

during two complete copulations while maximally tumescent. Wendy emitted
soft squeal at tumescence during a complete copulation. She emitted squeal
during two successive mounts during maximum tumescence, the first of

which accompanied a nonejaculatory mount, the second accompanying a
complete copulation. During tumescence, Wendy emitted squeal during an

incomplete copulation. She displayed low open grin with scream while

lactating during a complete copulation. Sally displayed low open grin and

full open grin with squeal while maximally tumescent during two complete

copulations.



CHAPTER IV

DISCUSSION

Individual copulatory preferences were found for all six measures
taken. Perhaps the most remarkable finding of these was that a particular
female could be chosen over another or other females who were simultaneously
available, even when the preferred female was in a sexual state (represent-
ing an underlying hormonal condition) which contributes less to attractiv-
ity than the sexual state which the nonpreferred female or females were
displaying. This result demonstrates that psychological factors can in-
fluence male chimpanzee copulatory partner choice more than do hormonal
conditions of the female.

Humans are on the liberated side of the continuum representing
hormonal as contrasted to cognitive control of sexuality. That is, if
complete hormonal control were represented on the left of the continuum

and complete cognitive control were represented on the right, Homo sapiens

would be placed on the right side. An actual interval or ratio scale of
measurement which indicates just how far to the right of center our species
lies has not been determined, although humans are considered to be further
to the right than any other species. Although nonhormonal factors in-
fluencing heterosexual interactions have been reported, no nonhuman pri-
mate species is generally considered to be affected more by nonhormonal
than by hormonal factors. If the data collected in this study are found

to be generally true of the propensity for nonhormonal factors to be of a

17
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greater influence on copulatory partner choice, then chimpanzees should
be considered on the liberated side of the continuum which indicates
relatively greater nonhormonal vs. hormonal control of sexuzality, along-
side humans.

It is not suggested that the male chimpanzee in this study is
manifesting a propensity toward the formation of monogamous ties by show-
ing individual copulatory preferences for infertile females, since in
this study it was demonstrated that individual preferences were not ex-
clusive.

It must be stressed that captivity provides much more time between
the sexes than is realized in nature. Wrangham (1979) described the geo~
graphical social structure of the chimpanzee as being composed of a band
or bands of adult males in a territory within which are adult females
with their dependent offspring living in microterritories. Individuals
other than banded males, mothers and dependent offspring exist (e.g., null-
iparous females, females without dependent offspring, emigrant females),
but these subgroups describe the most common types. All chimpanzees
within a community are familiar with each other, but propinquities between
adult males and females are not realized nearly as often as they were in
this study. The adult males generally travel together either while patrol-
ling the borders of the community to detect and thwart intrusions from
extracommunity conspecifics, while themselves intruding on the territory
of extracommunity conspecifies, while foraging, or while cooperatively
hunting. They do not normally associate with females unless one is
maximally tumescent or an abundant food source draws them together. Such
associations would likely prove to be maladaptive. What the data in the

present study suggest is that there is a capacity for the male chimpanzee
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to prefer (but not exclusively) a female who is infertile when the
environmental conditions allow continual association between the sexes.
They also suggest that the male chimpanzee could prefer a female who is
infertile if the socioecological conditions were such that such behavior
would be adaptive. The socioecological conditions of the extant chimpan-
zee seem to preclude extended adult male-adult female contact in nature,
unless conception is likely to occur.

Lancaster (1979, p. 65) wrote that ''most investigators have stressed
that personal preferences work against the priority-of-access model be-
cause preferences tend to leave young, immature, low-status females or
particular subsets of females free to mate with other males." Pan's
reproductive success was not debilitated, since even the two least pre-
ferred females (Carolyn and Peggy) became pregnant during the period of
data collection. The correlation between parity and individual copulatory
preference for the subjects during data collection was not significant
(rxy = .021). It seems that, even though all copulations during the
period of data collection were not observed, Pan simply preferred to
copulate with particular females (mostly Thelma), but still copulated
with nonpreferred females probably when they were maximally hormonally
attractive or perhaps in response to proceptive behavior by them, or both.
No copulations were observed for Mona (already pregnant at the start of
the study), Peggy or Carolyn, so it is unknown just what circumstances
were invcolved in their matings with Pan. Of course, it is impossible
to test the priority-of-access model, with the results of this study,
since Pan did not have to avoid other male chimpanzees by establishing a

consortship, he did not have to compete with other males for available
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females, and he did not have to abandon the other females in the breed-
ing group when he copulated with a particular female. It seems doubtful,
but as yet unknown, whether a dominant male in nature, capable of success-
fully monopolizing available females, would manifest the capacities demon-
strated by Pan in captivity. Perhaps not until pair restricted mating

and high male parental investment became adaptive in the hominid line,
were the preferences for infertile females (who were sometimes fertile)
selected.

It was found that, with Thelma, ejaculation was elicited after
fewer pelvic thrusts during maximum tumescence than during complete
detumescence, but no significant differences between the number of
thrusts to ejaculation were found with Wendy during tumescence or
detumescence as compared to during maximum tumescence. This suggests
that characteristics of the female vagina may be affected by the fluctuat-
ing levels of the circulating estrogens, since these are lowest during
periods of complete detumescence and are present at higher levels during
the follicular, preovulatory and secretory phases of the chimpanzee men-
strual cycle. The presence of estrogen may lower the threshold for fe-
male chimpanzees' vasocongestive reaction of the perivaginal musculature,
the constriction of the vaginal lumen, and the rhythmic contraction of
the perivaginal muscles (Allen and Lemmon, in prep.), thus stimulating
the male to ejaculate sooner than when this threshold is higher. That
this threshold seems not to be significantly different during maximum
tumescence as compared to during intermediate swelling may mean that the
ejaculatory threshold is not lowered in the male when the female is max-

imally hormonally attractive, but that the lowered number of thrusts to
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threshold are influenced by the female herself and not merely by the
male's willingness to copulate with her. This hypothesis is further
substantiated by the fact that Pan's number of thrusts to ejaculation

did not significantly differ among Thelma, Wendy and Pampy when they were
all maximally tumescent, even though these females' general attractivity
(as measured by frequency of copulation individually, in pairs and in
trios) was different.

Lemmon and Allen (1978) suggested that the increased frequency of
copulation in captive chimpanzees peaked during maximum tumescence per-
haps on account of the increased proceptivity correlated with this sex-
ual state. This hypothesis was not supported by the data of this study,
since only four female initiated copulations were observed during maximum
tumescence and 26 male initiated copulations were observed when females
were in this state. This finding may mean that because of Pan's assertive-
ness the females were not required to solicit copulation. Copulations
during this sexual state may have been initiated by Pan because of the fe-
males' hormonal attractiveness, not because of attractiveness as a result
of saliency due to sexual soliciting. Perhaps proceptivity does largely
contribute to maximum frequencies of copulation during maximum tumescence
when the males are not as assertive as Pan.

Female vocalizations occurred during both ejaculatory and non-
ejaculatory mounts. Fox and Fox (1971) proposed that the emission of
sound may provide an index of orgasm in nonhuman mammalian species. If
this is so, then female orgasm in the chimpanzee sometimes fails to
elicit male ejaculation, or vocalizations are emitted by female chimpanzees

during copulation which do not accompany the orgasmic response.
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Reintroduced feﬁales were invariably chosen as copulatory partners
after they were placed back into the breeding group, even if before their
separation they were not chosen as mating partners. The above statement
does not hold for Candy, who was introduced into the breeding group for
the first time on the last day of this study. Pan solicited copulation
on that day and has on several occasions since then, but Candy has yet to
cooperate at this writing (over a year since the last day of data collection).
Candy was captive reared and may not have learned the appropriate behaviors
involved in mating. Pusey (1979) reported that it is the females of a
natal community who transfer between communities, and they are usually
copulated with upon entry or re-entry. This "strange female effect" does
not appear to require absolute novelty, but seems only to require an un-
determined time of absence. Slob et al. (1978b) also reported that sep-—
aration and reunion may stimulate copulation in the stumptail macaque.
Considering that Sally was not observed to copulate during the period of
data collection when she had already been housed with Pan for some time,
but that she was immediately upon reintroduction after separation, sug-
gests that intermittent removal from and reintroduction with males may
increase the success of breeding colonies' efforts to maximize reproduc-
tion. The "strange female effect" is not synonomous with the ''Coolidge
effect," since Pan was active in mating with other available females
before copulations with reintroduced females occurred. This "strange
female effect' may still influence the behavior of human males.

Several investigators have attempted to find correlations between
individual copulatory preference and nonhormonal characteristics of the

preferred females. Perachio et al. (1973) reported that under remotely
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controlled hypothalamic stimulation partner choice was influenced
partially by dominance of female rhesus monkeys. Rowell (1963), how-
ever, found that the favored status of female rhesus monkeys was not
related to rank. Goldfoot (1971) wrote that high rank in female pig-
tail macaques was important in the determination of mating partners.
Membership of a female in a particular lineage was reportedly responsible
for choice in mating in Japanese macaques (Enomoto, 1974). Stephenson
(1975) found that in Japanese macaques higher class males prefer to
copulate with higher class females and lower class males prefer to
copulate with lower class females. Tutin (1975) reported that in chim-
panzees parous females were involved in more possessive behavior by male
suitors and are participants in more consortships than are nulliparous
females. Tutin (1979) later implied that individual copulatory pre-
ferences in chimpanzees are based on the vicissitudes of interindividual
experiences between potential mating partners. Coe et. al. (1979)

found that sexual partner choice was invexsely related to the degree

of familiarity among chimpanzees in a spacious field enclosure. Corre-
lations were examined between the individual copulatory preference data
from this study and four characteristics of the females who contributed
data: dominance, age, familiarity with Pan, and parity. The parity data
involve parturitions of offspring sired by Pan. The female characteristics
are listed in Table I. The following correlations were obtained: dominance
(rxy = -.041, n s), age (rxy = -.402, n s), familiarity (1'Xy = ,123, n s)
and parity (rxy = .021, n s). Undiscovered personal attributes of the
preferred females (particularly Thelma) contributed to the individual

copulatory preferences manifested in this study. A discovery of the
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nonhormonal factors besides the effect of novelty responsible for
individual copulatory preference in our closest extant relative may

disclose interesting and possibly important processes applicable to

our species.
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TABLE I

INFORMATION CONCERNING THE FEMALE CHIMPANZEES

Dominance1 Age (years) Familiarity2 Parity

Carrie 8th 15.8 13.8 3
Thelma 5th 11.1 9.1 3
Mona 2nd 18.7 8.7 3
Carolyn Ist 23.8 11.8 7
Sally 6th 11.9 4.9 0
Peggy 9th 14.2 10.2 1
Pampy 3rd 20.2 12.2 4
Wendy 4th 17.8 15.8 4
Cindy 7th 12.1 9.1 2
Candy4 7.3

1Dominance was determined by priority of access to fruits and vegetables
2Familiarity with the male, Pan
3The birth of twins was considered as a single parturition (an = 4)

4Candy was housed with Pan during only one day and she had not had

access to all the other females listed above at the time of the study
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TABLE II

OBSERVED COPULATIONS WITH AVAILABLE FEMALES

# i # cop.s/ # (0-e)2/e
observed days day cop.s
cop.s available available expected

Carrie 1 77 .013 5.619 3.797
Thelma 39 194 .201 14.157 43.560
Mona 0 37 0.0 2.700 2.700
Carolyn 0 101 0.0 7.371 7.371
Sally 2 52 .038 3.795 .849
Peggy 0 143 0.0 10.436 10.436
Pampy 9 151 .060 11.019 .370
Wendy 11 82 .134 5.984 4.205
Cindy 2 40 .050 2.919 .289
Candy1 0 @) 0.0

X2 = 73.57, df = 8, p £.001

1Candy's datum was excluded from the analysis
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TABLE III

OBSERVED COPULATIONS WITH FEMALES DURING MAXIMUM TUMESCENCE

# i# # cop.s/ # (o-e)2/e
observed days day cop.s
cop.s available available expected
Carrie 1 2 .500 .760 .076
Thelma 15 19 .789 7.215 8.399
Carolyn 0 8 0.0 3.038 3.038
Sally 2 3 .667 1.140 .650
Peggy 0 24 0.0 9.114 9.114
Pampy 7 14 .500 5.316 .533
Wendy 4 5 .800 1.899 2.326
Cindy 1 4 .250 1.519 177
2

X% = 24.31, df = 7, p £ .005
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TABLE IVa

OBSERVED COPULATIONS WITHIN PAIRS OF FEMALES

OF THE SAME HORMONAL (SEXUAL) STATUS

Number of Times Preferred

Carrie Thelma Mona Carolyn Sally Peggy Pampy Wendy Cindy Total

Carrie
Thelma
Mona
Carolyn
Sally
Peggy
Pampy
Wendy
Cindy

Total

18 2 4

11
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TABLE IVb

OBSERVED COPULATIONS WITHIN PAIRS OF FEMALES

OF THE SAME HORMONAL (SEXUAL) STATUS

# i o-e X2 P
observed cop.s
cop.s expected
1
Thelma 6 3 3
6 £.025
Sally 0 3 -3
Thelma 7 3.5 3.5
7 £.010
Peggy 0 3.5 -3.5
Thelma 5 2.5 2.5
5 <.050
Pampy 0 2.5 -2.5
Sally 2 1 1
2 <.250
Cindy 0 1 -1
Pampy 4 2 2
4 <.050
Peggy 0 2 -2
Wendy 7 3.5 3.5
7 <.010
Carolyn 0] 3.5 -3.5
Cindy 1 .5 .5
1 <.500
Carolyn 0 .5 -.5

1The prefered partner of the 7 pairs appears to the left
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TABLE ¥

OBSERVED COPULATIONS WITHIN TRIOS OF FEMALES

OF THE SAME HORMONAL (SEXUAL) STATUS

Preferred non- # # o-e x2 P
female preferred observed cop.s
female cop.s  expected
Thelma 4 1.33 2.67
Sally 0 1.33 -1.33 8 £.025
Peggy 0 1.33 -1.33
Thelma 4 1.33 2.67
Peggy 0 1.33 -1.33 8 £.025

Pampy 0 1.33 -1.33
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TABLE VI

OBSERVED COPULATIONS WITHIN PAIRS OF FEMALES WHERE THE PREFERRED FEMALE

WAS LESS HORMONALLY (SEXUALLY) ATTRACTIVE THAN THE NONPREFERRED FEMALE

Preferred non- # # o-e X2 P
female preferred observed cop.s
female cop.s expected
Thelma 8 4 4
8 < .005
Peggy 0 4 -4
Thelma 1 .5 .5
1 <.500

Wendy 0 .5 -.5
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TABLE VII

OBSERVED COPULATIONS WITHIN TRIOS OF FEMALES WHERE THE PREFERRED FEMALE

WAS LESS HORMONALLY (SEXUALLY) ATTRACTIVE THAN THE NONPREFERRED FEMALES

Preferred non-— # # o-e X2 P
female preferred observed cop.S
females cop.s expected
Thelma 1 .33 .67
Peggy 0 .33 -.33 2 <.500
Carrie 0 .33 -.33
Thelma 3 1 2
Peggy 0 1 -1 6 <.050
Pampy 0 1 -1
Wendy 3 1 2
Carolyn 0 1 -1 6 <.050
Peggy 0 1 -1
Thelma 2 .67 1.34
Peggy 0 .67 -.67 4 <£.250

Wendy 0 .67 -.67
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TABLE VIII

NUMBER OF THRUSTS TO EJACULATIONS BY PAN WITH THE FEMALES

DURING VARIOUS LEVELS OF TURGIDITY/ATTRACTIVENESS

Levels of Turgidity/Attractiveness

1 2 3
Carrie 10
Thelma 32 20 16 15 13 12 10 14 17
20 21 15 20 10 16
36 13 18 12 17
34 11 i6 12
Pampy 9 23 17
10 22 17
7 10 25
15 7
Wendy 22 16 21 26 20 13
16 19 18
Cindy 16 20
Sally 25 24

Note: Total thrusts were not visible for 15 copulations.
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Thelma 1 6 2 7 2 0 2 1 1 K] 2 0 0 5 2 0 3 1 1

8, 3
Pampy ' 0 0 0 2 4 0 0 2 1 0 0 0 0 0 0 0
2
Wendy 1 3 3 0 1 3 0 0 0
Cindy 0 0 1 1
16 2 :.‘T
Sally 0 0 0 0 2 0

Fig. 1. Observed copulations in complete and partial 10-day blocks, Horizontal bars represent continuous
days of availability with Pan. Numerals lateral to the lorizontal bars represent continuous days of availa-

bility within a 10-day block. The first 4 days of data are excluded.
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