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Abstract

Concern has grown over the last decade regarding the growing ecotourism industry focused on
spinner dolphins (Stenella longirostris) in Hawai‘i. This activity involves human interaction with
free-ranging dolphins in sheltered (wave protected) daytime resting habitat, potentially disrupting
diel behaviors. This resting area is essential habitat, as spinner dolphins do not consistently occur
at islands within Hawai'i that lack these refuges. To aid in the development of effective regulations
for this industry, we conducted a range-wide genetic survey of the Hawaiian spinner dolphin using
mitochondrial DNA (mtDNA) control region sequences and 10 microsatellite loci (N=505). F-
statistics, Bayesian cluster analyses, and assignment tests revealed population genetic differences
between most islands/atolls (overall mtDNA Fg; = 0.086, P < 0.001, overall microsatellite Fs; =
0.015, P < 0.001), indicating that each island/atoll should be managed separately. A comparison
of genetic structure with available data on habitat and social structure revealed a trend toward
higher gene flow between populations inhabiting smaller islands/atolls and having higher group
stability. Genetic comparisons to a South Pacific location (N=16) indicated that Hawaiian
populations are genetically depauperate and isolated from other Pacific locations (mtDNA 0.216<
F<0.643, P <0.001; microsatellite 0.058< F¢;<0.090, P <0.001), providing evidence that
populations in Hawai‘i may be vulnerable due to genetic isolation and small population sizes. We
conclude that limiting resources such as resting habitat may have a critical influence on spinner
dolphin distribution, dispersal patterns, population isolation, and social structure in the Hawaiian
Islands. If ecotourism activities are found to be disruptive to resting behavior of Hawaiian spinner
dolphins, management actions must incorporate the recognition that these dolphins occur in small,
isolated populations.

Background & Research Questions
« Spinner dolphin habitat and social structure vary across the Hawaiian
Archipelago:

« Northwestern Hawaiian Islands: low amounts of resting habitat, stable social
structure

* Main Hawaiian lIslands: high amounts of resting habitat, “fission-fusion”
social structure

« How does genetic structure relate to variation in habitat and social structure?

*«How can data on genetic diversity, genetic structure, habitat, and social
structure aid in defining stocks for management of the ecotourism industry in
Hawai'i?

Hawaiian

Figure 1. Hawaiian spinner dolphins are regularly seen at the islands colored in pink,
and not at other islands or in open ocean.

Methods

Collected sloughed skin or biopsies (skin and blubber)
Genetic markers:

- mtDNA control region (417 base pairs)
- 10 Microsatellite loci
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Results:

Lower genetic diversity within Hawai'i
than any other location yet sampled
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Figure 2. MtDNA control region diversity for spinner dolphins at each Hawaiian Island
and nine other locations worldwide *Galver 2002, **Oremus et al. 2008

Shared haplotypes across Hawaiian
Archipelago and Samoa

Figure 3. Parsimony network of mtDNA haplotypes. The haplotype within the dashed-
line box was at least nine mutational steps from the closest haplotype and did not
connect with > 95% confidence anywhere in the network.

Genetically distinct populations across
Hawaiian Archipelago and Samoa
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Figure 4. Summary of significant (p<0.05) pairwise Fs; values for microsatellite data.
MDNA pairwise Fg; tests gave similar results.
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Figure 5. Distribution of assignment locations determined using
GENECLASS2. Graph headings represent the location where
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Figure 6. Assignment probabilities of individuals to putative population clusters at K = 4 using the
program STRUCTURE 2.3.2. The highest average posterior probability occurred at K = 4 after five
runs of the analysis for each K between 1 and 10.

Conclusions

« Genetic structure corresponds with resting habitat availability: smaller islands (far-
Northwestern Hawaiian Islands, French Frigate, Niihau, Kauai, and Oahu) generally
have less genetic structure

« Genetic structure corresponds with social structure: islands with stable social
structure (Kure and Midway) have less genetic structure than the island with a
fission-fusion social structure (Big Island)

« Genetic analyses support the designation of at least four management units
(stocks) within the Hawaiian Archipelago (Fig. 3)

«Low genetic diversity within the Hawaiian Archipelago suggests stocks are
vulnerable to environmental change
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