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ABSTRACT

I studied population, genetic and behavioral aspects of black bear (Ursus
americanus) in the temperate rainforest of Southeast Alaska. At a landscape level, I used
population genetics to investigate black bear movement in the Alexander Archipelago
and mainland of Southeast Alaska. I found that geographic structure defined by salt water
and glaciers curtails black bear movement, to the extent that most regions have
significantly genetically differentiated black bear populations. I found that black bears in
Southeast Alaska cluster into seven genetic types. I also found that two larger, nuclear
genetic clusters of black bears in Southeast Alaska correspond, geographically, to the two
ancient mitochondrial lineages of black bears. This perhaps indicates that the nuclear
genome retains a genetic signature of the secondary contact of these two lineages. I also
studied black bear vagility on a much smaller scale — at the level of riparian areas of
salmon spawning streams. [ used genetic tagging to demonstrate that the group of bears
using these streams is in demographic flux throughout the course of the salmon stream,
and that a high number of individual bears use these streams. The persistence of intact
salmon streams in Southeast Alaska likely contributes to high black bear population
density. In a final aspect of my dissertation research, I used tetracycline biomarking to
estimate the population size of black bears on Kuiu Island to be 1.5 bears/km®. This

estimate is among the highest recorded bear densities.
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INTRODUCTION TO THE DISSERTATION

The coastal rainforest of Southeast Alaska and British Columbia constitutes 25%
of the world’s remaining temperate rainforest. The forest in Southeast Alaska is
important as it remains largely intact, and enjoys more legal protection than temperate
rainforests in South America, Canada and the Pacific Northwest of the United States.
Attention to conservation and wildlife management is elevated in the region, as the forest
occurs on the over 1,000 islands of the Alexander Archipelago and a narrow strip of
coastal mainland, where insular endemics may be more vulnerable to habitat destruction
and fragmentation. Furthermore, demand for natural resources is high as consumptive
and non-consumptive resource use is the keystone of the region’s economic viability.
Industrial logging and commercial fishing have occurred for over 50 years on the
Tongass National Forest, which comprises 80% of Southeast Alaska. Recreational use
including hunting, sport fishing and wildlife viewing is increasing on the Forest and other
federally-managed land, which together comprise 95% of the region.

The American black bear (Ursus americanus pugnax) occurs on the southern
islands of the Alexander Archipelago at high densities, likely due to intact anadromous
Pacific salmon (Oncorhynchus spp.) runs and productive forests. Since the temperate
rainforest of Southeast Alaska remains largely conserved, I was able to study black bears
in a natural context, at different landscape and temporal scales. Most aspects of this
dissertation have direct management and conservation implications for black bears on the
Tongass National Forest. This work also contributes to the field of Ursid ecology,

specifically, but to animal behavior in general. While I’ve made specific contributions to

48
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the understanding of black bears in the salmon dominated ecosystem, in a more general
light, I have examined how a solitary species behaves in the face of ephemeral, high
density gatherings of conspecifics. The dissertation also contributes specifically to the
phylogeography of mammalian species on the Alexander Archipelago, but also more
generally to how animals navigate fragmented systems.

Two mitochondrial lineages of the black bear, which diverged at the beginning of
the Pleistocene 1.8 million years ago, co-occur in Southeast Alaska. I have shown that
two groups of the black bears, defined by nuclear microsatellite variation, correspond
geographically to these two mitochondrial lineages. I suggest that the geographical
interface of these two groups occurs near the Cleveland Peninsula on mainland, on
Mitkof Island, and on Prince of Wales Island. In addition, results from several analyses
suggest that there is a general, historical movement of bears southward along the coast.

I described the dispersal patterns of black bears among the islands and mainland
of Southeast Alaska using nuclear, microsatellite genetic markers. I found that the
geographic structure of the region curtails black bear dispersal, as geographical distance
does not satisfactorily predict genetic distance. Salt water crossing distance explained a
fair degree of variation in genetic distance, however other factors such as the direction of
crossing may play an additional role. I detected asymmetrical movement of black bears
among islands of the Alexander Archipelago, which could be possibly due to ecological
differences between islands, such as differences in population density, instigating
dispersal behavior. Alternatively, or in addition, directional tidal currents could have
produced asymmetrical migration, by affecting the success of dispersal. Finally, large ice

fields, of greater than approximately 150 km were substantial barriers to black bear
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movement, and intervening salt water bays on the mainland of Southeast Alaska,
mitigated, but did not prevent black bear movement.

At a smaller scale, I studied the black bears on Kuiu Island in the Alexander
Archipelago. I used tetracycline biomarking to estimate the population size of black bears
on Kuiu Island to establish base line data for effective wildlife management. This
technique proved to be an effective tool, in terms of labor and cost, to estimate population
size of a harvested, yet elusive, mammal. With two independent data sets, I estimated the
population size of black bears on Kuiu Island to be roughly 1.5 bear/km? which is one of
the highest recorded bear densities in the world.

I also estimated the number of bears that used reaches of salmon streams using
genetic tagging — a form of mark-recapture using genetic identities as tags. I detected
large numbers of black bears using small sections of the streams over the course of the
salmon runs. However, there was high turn over in the identities of individual black bears
using the salmon streams. In all data sets, I detected heterogeneity in capture probability,
which is likely due to behavioral differences of the bears on salmon streams. One
plausible explanation of heterogeneity in capture, could be due to male and female bears
using the streams differently. I found that on most streams, females were detected on the
streams less than expected. In addition, I found that females used tidal areas of streams
less than upstream, forested stretches of streams. Both of these findings may suggest that
there maybe sexual segregation on streams, and that not all female black bears in the

population use salmon streams.
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