Isotopic and Osteometric Evidence of Temporal Ecosystem Change 1n the Shelikof Strait from
Archaeologically Deposited Harbor seal (Phoca vitulina) Remains.
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The Gulf of Alaska ecosystem has experienced dynamic variability over Research Goals: 1.Archaeofuanal samples assigned to stratigraphic levels during excavation from the
1) Investigate temporal changes in productivity in Shelikof Strait marine food webs from Mink Island Archaeological Site, by Katmai National Park Archaeologists in 1998

the past 6500 years. SUbS,ISt,ence resour.ces have beel? greatly a,ffeCted by mid Holocene to present by analyzing stable carbon (6'°C) and nitrogen (6'°N ) isotope (Hilton, 2002; Schaaf, 2002; Murray 2005).
ecosystem change a.nd Fhls 1e IjeﬂeCted in archaeological depOSI.tS' A Wealth ratios from archaeologically deposited seal bone collagen. 2.Stratigraphic levels have been radiocarbon dated via Accelerated Mass
of faunal data remains 1n stratified datable layers at archaeological sites. 2) Evaluate if significant changes exist in the skeletal morphology (body size) of Spectrometry (AMS) assays of charcoal from same level.
Isotopic and osteometric data from these archaeologically deposited faunal archaeologically deposited adult harbor seals from mid Holocene to present. 3.Archaeofauna identified to species, element, and side using a comparative
remains provides a view of cultural and ecological change at large temporal 3) Identify if changes in ecosystem structure and function (isotope values) have a causal collection at UAF Environmental Archaeology Laboratory, Fairbanks.
scales. Harbor seal (Phoca vitulina) remains from the Mink Island relationship with changes in skeletal morphology (osteometric measurements). 4.Collagen extracted from harbor seal humeri (n = 28) using methods outlined by
Matheus (1997) and Hirons (pers. comm., 2006).
e .. Hypotheses: 5.Isotopic assays obtained using an EA — IRMS system, calibrated with the
T}.le 0"°C values suggest patterns of variability in p rOQUCt,lVIty frqm the 1) Ecosystem productivity has fluctuated over the past 6500 years in the Gulf of Alaska and standgrds VP}II)B for 61°C andi for 6!°N at th}e, UAF Alaska Stable Isotope
mid-Holocene to present. The 6N values suggest shifts in trophic levels. will be exhibited by increases and decreases in 6'°C and 6'°N isotope values correlating with Facility.
Other faunal data, such as osteometrics, are compared with these proxies to oceanographic and climatological changes. 6.0steometric measurements of humeri (n = 37) were collected with 150 mm digital
better understand how ecological variability effects harbor seal and human 2) Adult body size will be larger during periods of increased ecosystem productivity calipers, using standards by Ericson and Stora (1999). Standard measurements
populations in the Mink Island area. while smaller body sizes will correspond temporally to periods of decreased ecosystem taken from humeri included: smallest diagonal breadth of diaphysis (M6), and
productivity. smallest height of diaphysis (M7) (Fig.1).
7.Linear regression used to analyze growth relationships between the different
measurement locations for both elements (Fig. 3)
8.An index of body size was produced from
multiplying the two measurements for each element
(Fig. 4). 2
9.Body size index for each element 1s used to analyze
Enriched _ continuity or change of mean body size for each age
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archaeological site in Shelikof Strait have been analyzed for 6'°C and 6'"°N.

, 7 ) © Juvenile the upper midden (100 to 2010 BP) using two-way
S5, 1 : Analysis of Variance (ANOVA) tests (Fig. 4).
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Figure 2. Stable Carbon and Ntirogen Values from harbor seal humeri bone Figure 3. Osteometric measurements from humeri exhibiting Figure 4. Body size index from multiplying osteometric measurements from
collagen plotted against radiocarbon age before present (BP). 6'°C acts as a stong positive linear growth relationship. humeri plotted against calibrated radiocarbon years before present (BP).
proxy for primary productivity within marine ecosystem.

1 .813C iSOtOpiC evidence shows Signiﬁcant variation in primary productivity over the Holocene (Fry and Sherr, 1 984, See Flg 2) We thank Jeanne Schaaf of the National Park Service for permission to study the Mink Island Assemblage and Dr. Amy Hirons for support with the isotope analysis.
2 8 N ISOtOpe Values eXhlblt Wlder dletary breadth durlng p CTIOdS Of IOWCI' productIVIty and narrower dletary breadth durlng p erlOdS Of hlgher Ericson, P. G. P., and J. Stora. 1999. A manual to the skeletal measurements of the seal genera Halichoerus and Phoca (Mammalia: Pinnipedia). Swedish Museum of Natural History, Stocholm.
productivity (HiI’OHS et aL, 1998, HObSOIl & WCICh, 1992, See Fl g, 2) Fry, B., and E. B. Sherr. 1984. 8"*C measurements as indicators of carbon flow in marine and freshwater ecosystems. Contributions in Marine Science 27:13-47.

. . L. . i . . ) . . . Hammil, M. O., C. Lydersen, M. Ryg, and T. G. Smith. 1991. Lactation in Ringed Seal (Phoca hispida) Canadian Journal of Fisheries and Aquatic Sciences 48:2741-2746.
3 .Changes 1N Marine product1v1ty may have atftected adult harbor seal bOdy S17C aSSuming that final bOdy size 1s a reflection of nutritional 1nputs durlng Hilton, M. 2002. Evaluating Site Formation Processes at a Higher Level: An Archaeological Case Study in Alaska Using Micromorphology and Experimental Techniques. Unpublished PhD. Dissertation. University of

California, Los Angeles.

nursing, weaning, and growth to skeletal maturity (Hammuil et al., 1991; Le Boeft & Crocker, 2005; Woollett et al., 2000) Hirons, A. C. 2006. Personal Communication.
4 C Omparis on Of humeri SiZC indeX Values fOI' the lower midden ( 43 7 O to 6 1 3 3 BP) and the upper midden (100 to 20 1 O BP) by age groups (tWO _ Way Hirons, A. C., D. M. Schell, and A. M. Springer. 1998. Isotope Ratios in Steller Sea Lions, Northern Fur Seals, and Harbor Seals of the Bering Sea and Western Gulf of Alaska: Trophic Implications. University of Alaska,
) Fairbanks.

ANOVA) show that there 1s not a s1 gniﬁcant difference between the index values from each midden (p = 61 4, See Fi g. 4) Hobson, K. A., and H. E. Welch. 1992. Determination of Trophic Relationships withn a high arctic marine food web using delta 13C and delta 15N analysis. Marine Ecology Progress Series 84:9-18.
. . ) . . . . . . . . . LeBoeuf, B. J., and D. E. Crocker. 2005. Ocean climate and seal condition. BMC Biology 3:1-10.
5.Results Are Preliminary: More humer1 will be analyzed for stable 1sotopes and osteometrics when all 1dentification and cataloging of phocids from Matheus, P. E. 1997, Paleoecology and Ecomorphology of the Giant Short - Faced Bear in Eastern Beringia. University of Alaska Fairbanks, Fairbanks.

ass embl aoe are ﬁnl She d Murray, M. S. 2005. Progress Report 4: Mink Island Archaeofaunal Analysis. University of Alaska Fairbanks and Lake Clarka/Katmai US National Park Service, Anchorage.
g | Schaaf, J. 2002. A Preliminary Report of Radiocarbon Dates and Occupation Surfaces from the Lower Midden Deosits of the Mink Island Site (XMK-030), 7,500 - 4,000 Years, BP. in Alaska Anthropological Association,

6.Future research will look at the effects of ecosystem change on seal subsistence including changes in: season of harvest, harbor seal age classes, and Annual Meeting, Anchorage.
. . . . . Woollett, J. M., A. S. Henshaw, and C. P. Wake. 2000. Palacoecological Implications of Archaeological Seal Bone Assemblages: Case Studies from Labrador and Baffin Island. Arctic 53:395-413.
human processing intensity as evidenced by archaeological assemblage.




