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Abstract

Understanding population genetic structure is an important component of evolutionary
study because it allows us to determine the evolutionary forces involved in the generation of
biodiversity including the generation of genetic diversity within species and particularly speciation.
In addition, understanding the pattern of genetic structure and diversity also has a role to play in
biological resource management and conservation. In this study, the population genetic structures of
three black fly species, namely, Simulium tani, S. nakhonense and S. quinquestriatum, were
determined using 720 base pairs of the cytochrome oxidase I (COI) gene of mitochondrial DNA. All
of these black flies had similar patterns of population genetic structure and diversity. Populations
from the northern region have greater diversity and highly structure in this region as well as genetic
differentiation from populations in other regions. Both geographical (e.g. mountain ranges) and
ecological conditions of the habitat seem to be important factors in limiting gene flow and allowing
populations to genetically differentiate. The greater diversity and higher genetic structure of the
northern populations is likely due to the longer history of populations in this region. In contrast,
populations from the south were colonized recently from a subset of the haplotypes from the lower
north or central regions approximately 100,000 to 200,000 years ago followed by population
expansion. The absence of genetic structure in the southern populations is most likely due to the
recent history of populations in this region rather than a high level of gene flow between
populations. The similar pattern of genetic structure and diversity among geographically co-
distributed species observed here reflects the shared contemporary ecological or historical (e.g. due
to Pleistocene climatic change) conditions of the region. Although these black fly species share a
common pattern of genetic structure and diversity each species also has species-specific pattern
which can be explained in large part by the differing ecological conditions of these species. The
similarity of pattern of genetic structure and diversity between S. nakhonense and S.
quinquestriatum revealed by mitochondrial DNA could also be due to mitochondrial introgression
which is inferred from the greater genetic similarity between sympatric populations of different
species than between allopatric populations of the same species. Although ongoing genetic
introgression is probably still occurring historical introgression seems to have played a greater role

in determining the genetic structure and diversity of these species.





