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Abstract 

Surveys of mitochondrial DNA (mtDNA) variation in macaque monkeys have revealed 
extremely high levels of intraspecific divergence among haplotypes. One consistent 
pattern that has emerged from these studies is that divergent haplotypes are geographi­
cally segregated so that sampling a few matrilines from a given region shows them to be 
identical, or a closely related subset of haplotypes. Geographically structured mtDNA 
variation has also been commonly observed in other taxa. In this study, haplotype 
variation and distribution are studied in detail within a local population of toque 
macaques. The results show that highly divergent haplotypes, differing by 3 .1% in their 
nucleotide sequences, coexist in this population and that they may be spatially segre­
gated even on this micro-geographic scale. Furthermore, these differences are main­
tained between social groups that exchange male migrants, and thus nuclear genes, 
frequently. 
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Introduction 

D N A sequences diverge from one another due to the 
process of mutation in combination with natural selection 
a n d / o r genetic drift (Li & Graur 1991; Nei 1987). The net 
rate of divergence among genomes is thought to be di­
rectly proportional to the mutation rate, which should be 
generally equivalent among closely related taxa and sta­
ble over time, because selection is expected to be rela­
tively rare at the molecular level (Kimura 1983). In the 
case of the vertebrate mitochondrial genome (mtDNA), 
divergence begins when a single mutation differentiates a 
copy of the genome from the ancestral sequence. Due to 
strict maternal inheritance (Case & Wallace 1981; 
Lansman et al. 1983; Gyllensten et al. 1985) and the lack of 
recombination (DeFrancesco et al. 1980; Solus & Eisen-
stadt 1984; Hayashi et al. 1985), such differentiated mito-
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chondrial genomes are essentially independent clones 
that will continue to accumulate divergent sets of muta­
tions over evolutionary time. Consequently, it is theoreti­
cally possible for mitochondrial genomes to diverge sub­
stantially within a species, or even within a population, 
without reproductive isolation. Despite this possibility, 
divergence between mitochondrial genomes sampled 
from different regions of a taxon's geographic range is 
often taken as evidence of genetic isolation. 

The extent of intrapopulational diversity among mito­
chondrial genomes is determined by the rates of extinc­
tion of some matrilines and the proliferation of others. 
This dynamic process can proceed by either random line­
age sorting, whereby the probability of a matrilineage 
surviving over any given period of time is random with 
respect to the composit ion of its m t D N A g e n o m e (Avise 
el al. 1984; Hoelzer et al., unpublished) or it can be punc­
tuated by occasional selective s w e e p s (Maruyama & 
I3irky 1991), which can reset the diversity of mitochon­
drial genomes within a population to zero. Generally, if 
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