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Abstract
A multitude of  factors influence how natural populations are genetically structured, including dispersal barriers, inhomogene-
ous habitats, and social organization. Such population subdivision is of  special concern in endangered species, as it may lead 
to reduced adaptive potential and inbreeding in local subpopulations, thus increasing the risk of  future extinctions. With only 
6600 animals left in the wild, Sumatran orangutans (Pongo abelii) are among the most endangered, but also most enigmatic, 
great ape species. In order to infer the fine-scale population structure and connectivity of  Sumatran orangutans, we analyzed 
the most comprehensive set of  samples to date, including mitochondrial hyper-variable region I haplotypes for 123 individu-
als and genotypes of  27 autosomal microsatellite markers for 109 individuals. For both mitochondrial and autosomal markers, 
we found a pronounced population structure, caused by major rivers, mountain ridges, and the Toba caldera. We found that 
genetic diversity and corresponding long-term effective population size estimates vary strongly among sampling regions for 
mitochondrial DNA, but show remarkable similarity for autosomal markers, hinting at male-driven long-distance gene flow. 
In support of  this, we identified several individuals that were most likely sired by males originating from other genetic clusters. 
Our results highlight the effect of  natural barriers in shaping the genetic structure of  great ape populations, but also point 
toward important dispersal corridors on northern Sumatra that allow for genetic exchange.
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Most natural populations do not behave like single units, in 
which random mating occurs over the entire distribution 
(Kimura and Weiss 1964). Rather, most populations are 
genetically structured, the extent of  which is determined by 
several factors. Geographical factors include both isolation 
by distance (Wright 1943) and physical barriers impeding 
gene flow across them, such as mountain ridges, rivers, 
and deserts. Ecological factors concern the distribution of  
resources and predators, which may lead to an aggregation 
of  individuals within high-quality habitat patches (Slatkin 

1987). A third category includes social, mating, and dispersal 
behaviors. Gregarious species, where individuals live in 
social groups, often show a marked population structure 
even in the complete absence of  obvious geographical or 
ecological factors (Storz 1999; Ross 2001). Yet, strong genetic 
structuring imposed by limited dispersal has also been found 
in non-gregarious species. This is because in both gregarious 
and non-gregarious species it is potentially advantageous 
for individuals to show some degree of  philopatry, as in the 
natal area food resources are familiar and kin is available 
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