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SHORT COMMUNICATION

Non-seasonal Breeding Pattterns in Stumptail
Macaques (Macaca arctoides)

EvcLip O. SmiTH
Emory University

ABSTRACT. This paper summarizes published reports of breeding patterns across the genus Ma-
caca. Patterns range from strictly seasonal to non-seasonal. Data on sexual behavior and birth pat-
terns are presented which confirm previous reports of non-seasonality for Macaca arcroides. In a
captive colony, 63 births were recorded, and individuals were born during every month of the year.
Heterosexual mounting activity was recorded over a two-year period and occurred during every
month of that period. It is clear that M. arcroides does not exhibit the seasonal cyclicity observed in
some other macaque species.

OBSERVATIONS

Birth and breedingcyclicities have been the focus of considerable research dealing with non-
human primates. ZUCKERMAN (1931, 1932) noted that monkeys and apes demonstrate unin-
terrupted sexual activity throughout the year, and this is the basis of the coordinated activities
so fundamental to primate social life. However, with the initiation of systematic field research,
primatologists became aware of considerable variability within the Order Primates. Non-
human primates have been characterized as strictly seasonal breeders, those in which there is
an annual birth peak but not strict seasonality, and those which exhibit year-round sexual
activity and births (LANCASTER & Lk, 1965). Even if the focus of inquiry is narrowed to only
one genus(Macaca), we find considerable variability in breeding patterns, ranging from strict-
ly scasonal breeders to strictly non-seasonal forms. Table | summarizes representative
reports on the genus Macaca. The purpose of this paper is to present data on birth and breed-
ing seasonality among stumptail macaques and to contrast it with studies of other macaque
species.

Comparison of the various macaque species shown in Table 1 reveals a complex pattern re-
lating housing conditions, breeding cyclicity and conspicuous swelling of the sexual skin. In
an attempt to determine if there exist any consistent taxonomic patterns among species with
conspicuous swelling or seasonal reproduction, data were organized following FOODEN
(1976). Of the six species that are classified consistently as exhibiting conspicuous swelling
around midcycle, four belong to the sifenus-sylvanus group, with one each in the sinica and
eyclopis groups. Of the seven species that are reported to be seasonal breeders, three belong
to the sinica group, three belong to the fascicularis group and one belongs to the silenus-
sifvanus group (Foopen, 1976). As can be scen, no consistent taxonomic pattern emerges for
classificatory purposes.

The subjects of the present study were a captive group of stumptail macaques (Macaca
arctoides) housed at the Yerkes Regional Primate Research Center near Lawrenceville,



118 E. O. SMITH
Table 1. Summary of representative studies of breeding cyclicity in macaques.
Conspicuous
Species swellingl»2> Seasonal Housing Reference
Macaca arctoides No No Free-ranging BERTRAND (1969}; EsTRADA & ESTRADA
(1981)
No Outdoor enclosure EsTrRADA & EstRaDA (1976); HaDIDian &
BERNSTEIN (1979); SLos, OoMs & VREEBURG
(1979)
No Canptive DukeLow (1974)
No indoors BRUGGEMANN & GRAUWILER (1972);
MacDonaLDp (1971)
No Indoors, large TrOLLOPE (1978)
windows and
artificial light
No Labaratory ScHRIER & Povar (1983)
M. assamensis  Yes Yes Free-ranging Foopen (1971)
M. cyclopis Yes Yes Free-ranging PeNG et al. (1973a, b)
M. fascicularis  Nol’(Yes®) No Free-ranging WHEATLEY (1981)
Yes Outdoor enclosure HADIDIAN & BERNSTEIN (1979); LAURSEN
{1980}
No Indoor cage Hono et al. (1978)
No Captive DukeLow {1974)
No Indoors, light- MaHONE & DUKELOW (1979)
controlled
No Indoors, natural Dang (1977)
daylight
M. fuscata No Yes Free-ranging KAwaAl, Azuma & YosHIBA (1967); NiIGI
(1976); NicI et al, (1980); Tiba & NiGI
(1980)
Yes Outdoor enclosure  Haney, ROBERTSON & PHOENIX (1971);
vaN Horn (1980}
Yes Indoors, light- NiGr (1975)
controlled
M. mularta No Yes Free-ranging CARPENTER (1942a, b); Conaway & SADE
(1965); LiINDBRURG (1971); SADE (1964);
SOUTHWICK, BEG & SIDDIQI (1965}
Yes Outdoor enclosure GoOrRDON (1981); HADIDIAN & BERNSTEIN
(1979)
Yes Laboratory EcksTEIN & KELLEY (1966)
No Laboratory VALERIO, PALLOTTA & COURTNEY (1969)
M. nemestrina Yes Yes Free-ranging McCann (1933)
No Captive DukeLow (1974)
Mo Outdoor enclosure HADIDIAN & BErRNSTEIN (1979)
M. nigra Yes No Outdoor enclosure  Dixson (1977); HapIiDian & BERNSTEIN
(1979)
M. radiara No Yes Free-ranging RauMAN & PARTHASARATHY (1969};
SIMONDS (1965)
Yes Outdoor enclosure  GLICK (1979); HADIDIAN & BERNSTEIN(1979)
M. silenus Yes No Free-ranging RoonwaL & MonnNoT (1977); SUGTYAMA
(1968)
M. sinica No Yes Free-ranging irrus (1977)
M. syivanus Yes Yes Free-ranging MacRoBerTs & MACROBERTS (1966); TAUB

(19800

1) NAPIER & NaPIER (1967); 2) BUTLER (1974).

Georgia. Previously, they had been housed at the Wisconsin Primate Center’s Breeding Re-
search Facility [see WeIsBARD & Goy (1976) for details]. The group, numbering 39 animals,
was housed in a 28.4x 32.7 m open-air compound and was provisioned daily with monkey
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Fig. 1. Percentage of total births by month from 19681983, Open circles show data from this study.
Closed circles show pooled data from all published studies (EsTRADA & ESTRADA, 1976, 1981; HADI-
DIAN & BERNSTEIN, 1979; MacDonNALD, 1971; SCHRIER & Povagr, 1983; SLos, Ooms & VREEBURG,
1979; TrROLLOPE, 1978) of Macaca arctoides breeding patterns.

chow and fresh fruit. Observations were made from a tower overlooking the enclosure.
The group and facilities are described in greater detail in SmiTh and PEFFER-SMITH (in press).

All observed adult, heterosexual mounts were recorded on an ad /ib basis (ALTMANN, 1974)
over a two-year period. A total of 682 mounts was recorded from May, 1981, through April
1983. Mounts were minimally defined as intromission accompanied by pelvic thrusts. The
scoring did not distinguish between mounts meeting these minimum criteria and mounts
terminating with ejaculation and/or copulatory tie (CHEVALIER-SKOLNIKOFF, 1973), Birth
dates have been recorded for the colony for 15 years.

Figure 1 shows the pattern of births in our colony (» = 63), and it also summarizes the
data from all other published studies of stumptail macaque birth patterns (total n = 204).
As can be seen, there is no month for which births were not reported. These data are impres-
sive, given that they are comprised of reports of animals in environmentally-controlled condi-
tions (MacDoNALD, 1971 ; ScHRIER & POVAR, 1983 ; TROLLOPE, 1978) as well as in free-rang-
ing or compound environments (ESTRADA & ESTRADA, 1976, 1981; HADIDIAN & BERNSTEIN,
1979; SLoB, Ooms & VREEBURG, 1979). Of the 267 total births reported, 66 (24.7%,) are of
laboratory-housed animals. Even if the laboratory data are analyzed separately, there is no
month in which there is not at least one birth.
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To verify further this lack of seasonality in M. arctoides, data on mounting activity were
collected over a two-vear period. The data on heterosexual mounting activity are shown in
Figure 2. These data further substantiate our classification of stumptail macaques as non-
seasonal breeders. Throughout the study period, mounting behavior was observed every
month, unlike some seasonal breeding forms in which there is quiescence of sexual activity
for several months of the year.

In conclusion, it is interesting to note that of the 12 macaque species listed in Table 1, only
one (M. arctoides) has been found consistently to be a non-seasonal breeder in both labora-
tory and free-ranging environments. However, it should be noted that all species have not
been studied under both conditions, and it may well be that M. fascicularis and M. nemestrina
are non-seasonal breeders under both free-ranging and laboratory conditions. The rela-
tionship between conspicuous swelling and cyclicity, however, is much less clear. Careful
study of subjects under both field and laboratory conditions will be required to explain fully
these complicated relationships.
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