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TROPHIC STRU IRE OF THE NORTHWEST HAWAIIAN ISLANDS AND RESIDENT
VIONIKSSEALS (MONACHUS SCHAUNDSLANDI) DURING THE TWENTIETH CENTURY

Nina Thompson!, Amy C. Hirons!, Charles W. Potter?, and Charles Littnan’

University Oceanographic Center, tnina@nova.edu, hirons@nova.edu, National Museum of Natural History,
itution, potterc@si.edu, and *Pacific Island Fisheries Science Center, NOAA, charles.litthan@noaa.gov
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Abstract: The Hawaiian monk seal (Monachus schauinslanc Materials and Methods: Bone collagen was extracted from 191 Hawaiian monk seals (96
species only found within the Hawaiian Archipelago. The majo 4 T T adults and 95 juveniles/subadults) and analyzed for 813C and 6'°N. Sample years ranged from
population for this seal is located around six islands in the Northwes 1 ' 1912 to 2006. Gender distinction was often unrecorded for the samples. Bone collagen was
chain (NWHI). Overall, both juvenile and adult seals have a wide range | e [ corrected for fractionation differences to the seals’ muscle, representative of a whole organism,
from 1912-2006 (813C: -12.5%0; 8'°N: 12.6%0). Seals in the northern : S _ of -0.3ppt 63C and +0.3ppt 6°N. More than 350 potential prey samples (vertebrates and
enriched in 8*°C by nearly 2%0 and depleted in 8°N by nearly 6%o during the ¢ - . invertebrates) are being analyzed for 813C and 6!°N and the first 80 results are presented in

Meanwhile, seals within the middle and southern extent of the NWHI showed Figure 6. All potential prey items were homogenized whole individuals collected from 1998 to

’
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very slight decreases in 6'3C and 6'°N. Preliminary comparison of modern monk sesc ~ 121 R? = 0,002 2004. All stable isotope values are reported relative to Pee Dee Belemnite (PDB) (carbon) and
with selected potential prey in the southern NWHI indicate possible trophic reliance on & 9\5 " atmospheric (nitrogen) as: 8 (%40)= [(Reampie * Retandara)-1] * 1000
mix of reef fish, eels, and lobster. Commercial fishery data post-WWII indicate an g 4T w Adutdisc . -
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Figure 7. Fisheries data of primary target species per Table 1. Pounds of fish caught per decade

12 15 18 : : .
decade. No accurate pounds caught were recorded for the of the most commercially fished species.
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Figure 2. Stable Isotope ratios of Hawaiian monk seal bones. % 14 4 " O13CAdults — v ar se=c T " , ” S ’ o :
. : . N : : = 0.0245x - 39.707 o ' Results/Discussion: The overall carbon has a mean and standar eviation of -
Background: The unigue formation and location of the Hawaiian Islands makes it a 16 + A13C Juv " Re=0.0126 s " -

|| = d15N Adults 1 12.5+1.7%o0 for adults and -12.9+1.6%o for juveniles, with no significant difference between
18 T . 415 N Juy i age classes (p-value 0.156). The nitrogen has a mean and standard deviation of 9.6+1.7%o
| ' for adults and 10.2+2.0%o for juveniles, with a significant difference between age classes
1060 1970 1980 1990 2000 2010 (p-value 0.030). Adult and juvenile seals in the northern NWHI were enriched by 1.5%. and
Year 1%o in 813C, respectively, and depleted by 5.5%0 and 2.8%o in 61°N, respectively over the 96
year period (Fig. 3). Adult seals in the middle and southern locations showed negligible
depletion in 313C, 1.2%0 depletion in 6°N in the mid and 1.7%. enrichment in 6*°N in the

specialized ecosystem, and the Hawaiian monk seal is one of the few animals that rely
entirely on the habitats of this island chain, along with the waters that surround it for
habitat, food, and protection. The monk seal population is scattered throughout a -20
number of small islands that spread over thirteen hundred nautical miles, with the 1910
largest population found at French Frigate Shoals. For this project we broke the NWHI

nto three distinct ranges.  The northern NWHI range from 30°N, 180°W to 27°N,  Figure 5. 813C and 8°N of adult and juvenile monk seals in the southern
175°W, and include the atolls of Midway, Kure, and Pearl and Hermes. The mid NWHI islands of the NWHI.

. N \ - . : T . i | | south. Juvenile seals In the middle and southern locations showed 1.3%0 and 1.2%o

range from 27°N, 175°W to 25°N, 167°W and include the islands of Laysan, Lisianski, Acknowledgements: Hawaiian monk seal bone samples and prey items were provided by NOAA's depletion in S13C iivel hile S15N in both . deoleted at 1.4% d 4.4
and Gardners Pinnacles. The southern NWHI extend from 25°N. 167°W to 23°N Pacific Island Fisheries Science Center, Hawali, the National Marine Mammal Laboratory, Seattle, epie an In e respectively, wnie IN DOth regions were _ep €led at 1.47%o gn ' _°°’
: ’ Washington, and the National Museum of Natural History, Smithsonian Institution, Washington, DC. respectively (Fig. 4 and 5). The northern NWHI may be becoming more productive, which

Stable isotope analyses were conducted by Christine France from the Smithsonian Institution. This would explain the inverse relationship between 613C and 8°N. Preliminary 613C and 8'°N
results indicate reliance on small reef fish, eels, and lobsters (Fig. 6). Current data does not

1920 1930 1940 1950

161°W and include the islands of French Frigate Shoals, Necker and Nihoa (Figure 1).
Commercial fishing did not become a prevalent force in the NWHI until after WWII, research was authorized under US Marine Mammal Protection Act Permit 764-1703-01, issued by

with a large increase in the pounds of fish caught throughout the 1980’s and 1990’s. the National Marine Fisheries Service. Fisheries statistics were provided by Reginald Kokubun, Div. _ o e T .
Aquatic Resources, State of Hawaii. Funding was provided by the Southeast Florida chapter of The support a negative trophic impact to the seals due to commercial fishing (Fig. 7, Table 1).

Explorers Club and the Society for Marine Mammalogy.
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