136

Nrﬂvai# _Prr'm:ms 8(4), December 2000

Short Articles

REPRODUCTIVE SEASONALITY TN THE BELIZEAN BLACK
Howimic MoNkey (Arotdrsa prord)
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The synchrony of mating by female primates (“remporal syn-
chrony™) and the subsequent synchrony of births varies within
and berween species and is thought 1o be a function of re-
somrce distriburion in time and space as well as other erviron-
mental facrors such as the risks of predation or infanticide
(Munn, 1999). Primates may exhibir discrete birth scasons,
bisth peaks, birth “clusters™, birth “dips”™, or females may pro-
duce young asynchronously throughous the year (see reviews
in Smurs er al, 1986 and Crockert and Rudran, 1987). From
a female’s perspective, the dming of reproduction is expected
o exen a significant influence on lifetime reproductive suc-
cess if her chances of successful reproduction vary significandy
fram moenth to moenth. In particular, environmental regimes
{e.z.. food availability or risks of infantccde) may determine
probabiliries of successful implantation, gestation, lacazion,

or maternal or infant survival.

The presens note presents evidence that Belizean black howl-
ing monkeys (Alswuaras pigna) exhibit a significant peak in births
during those months when minfall is lowest and thar dhis re-
productive seasonality may be related o peaks in the abun-
dance of fruir during the period of gestation. Reproducrive
seasonality has been reporied for two other species of Abmara
[.-"L;mﬂum}c-nes. 1980: Frdz.g;m eral, 1998: and A, sendruleer
Crockert and Rudran, 1987). Similarities and differences be-
tween these reparts and the present observations will be dis-

cugsed in addition o a consideration of dara available on birth
pattzrns for other species of the genus.

The six or seven recognized species of howling monkeys, large,
vegetarian, arboreal arelids, are distribured throughour Larin
America from northern Argentina to southern Mexico
(Crockerr and Eisenherg, 1986). Our o libitsom observations
of marked black howlers were collected ar the Communiry
Baboon Sancruary (CBS), Belize, Central America. The CBS
is 2 managed reserve of > 18 sq. mi. formed in 1985 by coop-
erative agreement among privare landowners (Horwich, 1990).
Located at 17933 N, 88°35° W, the CBS is 2 mosaic of small
farms, pastures and wropical moist forest fragments including
tiparian hahitsr along the Belize River (see Horwich and Lyon,
19M}. The study area is composed of mapped trails, and
=1500 trees are mapped and identified. Black howlers are
generally polygynous (single breeding male} with 2 madal
group size of one adult male to several adule females and
immarures (Horwich er al, in prep.), alchough multimale-
mulrifernale { polygynandrous) groups may be found. Groups
have been studied by the present research program since 1985,
and systematic observations, including marking of animals
and collection urnwrphum:m'.c dara, have been carried our
since the eardy 19907%,

Horwich (1983) reported apporunistic observations of sexual
behavior in A pégra, although reproductive behavior in the
species has not been described in systematic detail. Our ob-
servarions indicate that reproductive parameters in black howl-
ers are similar to those of their congeners. In parzicular, gesta-
tion lengrh appears to be dighaly over six months (Brockes,
pers. obs.}, and interbirth intervals are within the range re-
ported for other Alpwasa species (Horwich er al, in prep.).
Black howler females demonstrare unreliable genital markers
during the estrous cpcle, similar to A, senivader (Crockett and
Eisenberg, 1986}, although chemical cues appear to be sig-
nificant 2 sugpested by male attraction to female genizalia
(Horwich, 1983). A male and a female may leave a group
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Figure 1. The distriburion of black howler births ar rthe CBS (1992-1999). Months with lowest annmal rainfall

are in black
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together in apparent consort (Brocker, pers. obs.; Horwich,
pers. obs.: Jones, pETs. obs.) as e Flum:d for A, semicufus
(Crocketrand Fisenberg, 1986) and A paliizea (Jones, 1995).
Mo dara are available for either sex on age of sexual maruricy
in black howlers,

Figure 1 shows the propomion of births per month ar the
CBS from 1992-1999 (N = 121). Births differ significansly
by month (p<0.001, 3* = 36.38, df = 11}, and births are sig-
nificantly more likely to ocour during the six month peried,
December through May, which is early dey season through
early wer season, (Horwich and Lyon, 1990) than during che
remaining six months of the year (p=0.001, x*= 26.5, df = 1).
Silwer (1998, Fig. 2.3) mports an annual peak in fruir from
July to December, suggesting thar females adjust gestation w
this annual period and lactation to the driess months.

There is no simple relationship berween birth peaks, season-
aliry, and food availability within the genus Alouarta. Jomes
{1980} reported a seatistically significant peak in births dur-
ing the dry scason at Hadenda la Pacifica (Costa Rica), Her
report combined data for two groups, one in rparian habicar
and one in deciduous habirat, presumed to be the poorer habi-
tat. All births in the barter habirat were restricted to the dry
season {November through April). Recendy, Fedigan er af
{1998} reported a staristically significant birch peak in Costa
Rican deciduous habimt (Santz Rosa Matonal Park) dunng
the dry sceson. Clarke and Glander {1984), primarily sudy-
ing mantled howler groups in riparian habirar at Hacienda ka
Pacifica, reported birth “clusters” withour znnual patterns and
slightly more births during the wer season than the dry sea-
son. At Barro Colorado Island, Panama, a semidecid uous lowe-
land tropical forest, Carpenter (1934) found that births oc-
curred dlrm:glmut the year, while at the same site Milton
(1982} found some evidence of clustering. In the same spe-
cies, then, differences have been fornd within and berween
habitars with drier sites (Sanrz Rosa and Hacenda la Pac-
fica) and werter sites (riparian and semideciduous) appearing
to demonstrate the same wends, Birth peaks in tropical dry
forest, in particular, deciduous forest, may be related to the
availability of fruit {Frankie rral, 1974). Mantled howlers in
thess forests may time lacration 1w coincide with food availabil-
ity, the opposite patrern than thar proposed for black howlers.

Crockerr and Rudran {1987) described reproductive seasonal-
ity in A sewicselns. Reporting results for vwo habitas (woodland
and gallery forest), they suggested a birch peak in woodland
habirar during the dry season, as found for A pailiss in decidu-
ous habitzt In Crockstr and Rudrars Venernelan study sive,
woodland habitat is st likely the poorer for red howlers, simi-
lar to deciduous habitar for manted howlers. Crockert and
Fudran {1987} alse found 2 “binth dip” in bodh habi@ts dunng
the early wet season (May—July). In Argentina, Zunine and his
colleagues reported a birth peak from mid March—mid June for
the black-and-gold howling monkey, A canna, in riparian for-
est, possibly refared to 2 slight reduction in rinfall” (Zunine,
pers. comm., October, 2000). However, infants are born
throughout the year in flooded insular habirars along the Parand
river (Zunino, pers, camm., Ocrober, 2000).

Crockerr and Rudran {1987) poineed out that howlers mighe
be expected 1o exhibit less seasonal breeding than other gen-
era due to their broad vegerarian diers and large body size.
Wonetheless, 25 reviewed here, several studies have found re-
productive seasonality in Almaress. Additional studies are re-
quired 1o document the exvent of birch peaks and reproduc-
tive seasonality in howling monkeys and the proximate and
ultimate causss of these patterns.
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