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Abstract 
Genetic variation at four microsatellite loci in conjunction with that at a highly variable 
allozyme locus was used to analyse paternity over a 12-year period in 13 social groups of 
toque macaques Macaca sinica inhabiting a natural forest in Polonnaruwa, Sri Lanka. 
Paternity exclusion analysis revealed that the set of offspring produced by a female usu­
ally consists of half-siblings because few males father more than one offspring with a 

"' particular female. No evidence of offspring produced by matings between first degree 
relatives was found. The social unit in toque macaques was not identical to the reproduc­
tive unit and the possibility of paternity by males outside the social group should be 

'. considered when estimating male reproductive output. Although it was common for 
multiple males to father offspring in a social group each year, reproduction within a 
group during a breeding season tended to be limited to a few males. The mean number 
of males reproducing per group per year was independent of the number of males in a 
group. The paternity data suggests that many males may father relatively few offspring 
during their entire lives and that the effective population size for toque macaques may be 
much smaller than indicated by demographic data. 
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Introduction 
The social behaviour of terrestrial and semiterrestrial cer-
copithicines, particularly baboons , macaques and 
vervets, has been more intensively studied than any 
other group of nonhominoid primates (Melnick & Pearl 
1987). Furthermore, the understanding of social behav­
iour in these species has to a large extent influenced 
perceptions of the structure and function of social inter­
actions in primates in general. Yet despite numerous 
long-term studies (Dittus 1977a, 1988; Packer 1979; van 
Noordwijk & van Schaik 1987; Altmann et al. 1988; 
Cheney et al. 1988), theories concerning the evolution and 

Correspondence: Brian Keane, Department of Biological Sciences, 
Rieveschl Hall (ML6), University of Cincinnati, Cincinnati, OH 
45221, USA. Fax: + 1-513-556-5299 

adaptiveness of some aspects of social behaviour in these 
species have proven difficult to evaluate because of the 
difficulty in reliably determining paternity in free-
ranging populations of primates. It is rarely possible to 
be certain that all copulations with a particular oestrus 
female have been observed and females may mate wi th 
multiple males. Until recently, it has only been possible 
to infer male reproductive output from rates of sexual 
activity. Unfortunately, rates of sexual activity are not 
necessarily good predictors of the number of offspring 
sired (Stern & Smith 1984; Shively & Smith 1985) and 
imply that behavioural observations of reproductive 
activity cannot be used to assess paternity accurately and 
male patterns of reproduction in natural populations. 

However, by us ing novel genetic markers it is possible 
to obtain statistically acceptable probabilities of paternity 
in free-ranging primates even when the pool of potential 
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