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The Formosan black bear (Ursus thibetanus formosanus) is an endemic subspecies of
the Asiatic black bear (U. thibetanus) inhabiting Taiwan. Habitat degradation and
fragmentation, as well as poaching have caused a decrease in its population and
distribution. Similar threats to populations of Asian black bears have taken place
elsewhere in their range. To establish proper conservation strategies for the species, a
priority research is to reconstruct its evolutionary history and examine genetic
diversity within and among its populations, especially when identification of Asiatic
black bear subspecies by morphological characters is vague and controversial.
The objectives of my study were to apply molecular techniques to delineate the
phylogenetic relationships of Formosan black bears and other subspecies, and to
assess genetic status of the Formosan black bears. My dissertation included 4 major
aspects. The first part was to select appropriate microsatellite genetic markers for
genetic analyses of Asiatic black bears. The second part was to quantitatively
evaluate the effects of sample age and storage techniques on success rates of DNA
extraction from various types of samples, i.e. bear hair and feces. Such results would
facilitate the development of standard operation procedures for collection and storage
of these samples before analysis. Thirdly, I applied the mitochondrial DNA control
region and microsatellite markers developed in this study as genetic markers to
delineate the phylogenetic relationship and genetic status of Formosan black bears
and Asiatic black bears from other areas. Lastly, the same genetic analyses were
conducted in captive bears to reveal the genetic ancestry of captive Asiatic black
bears in Taiwan.

In my study, ten polymorphic microsatellite markers were developed for the
Formosan black bear from a partial genomic library enriched for GAAA repeat and
were used to examine the polymorphism in bear populations. The evaluation results
showed that the amplification success rates decreased with sample age and amplicon
size in both hair and faecal DNA, but did not show differences among different
sampling locations of faeces in subtropical Taiwan. The immediate freezing of
ethanol-soaked faecal samples in the field were not so critical in affecting DNA
quality of short fragments from samples collected within a week but the effect of
immediate freezing was significant for longer mtDNA fragments. The mitochondrial
DNA analyses indicated that the Japanese black bears (U. thibetanus japonicus) and
the Formosan black bears (U. thibetanus formosanus) formed two distinct clades.
The northeastern Asia population (U. thibetanus ussuricus) formed a group within the
clade containing a mixture of bears from southwestern China (U. thibetanus
mupinensis). And the bears from southeastern Asia were not monophyletic. In
addition, the population structure analysis of tetramicrosatellite loci showed a clear

subdivision scenario of U. thibetanus formosanus, U. thibetanus mupinensis, U.



thibetanus ussuricus, and U. thibetanus thibetanus. Finally, in the results of captive
bear analyses, seven captive bears of unknown origin showed the unique mtDNA
haplotypes of the Formosan black bear. And three of them were verified as the
Formosan black bear subspecies according to microsatellite data.
The results of this study have provided an explicit basis for subspecies identification
for Asiatic black bears and important information for conservation and management

of Formosan black bears.



