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Background and purpose:  We can observe seabirds at sea and study them at their colonies with relative ease, and so quantify many aspects of seabird behavior and biology. Seabirds forage over a wide range of marine habitats, and therefore serve as sensitive and cost-effective indicators of the health and status of marine ecosystems. Because of this, the North Pacific Research Board (NPRB, http://www.nprb.org/) called for a synthesis of the current state of knowledge of seabirds as indicators of marine ecosystems and change in the North Pacific.  To meet that request, we are working with our colleagues to:  1) review literature on seabirds as indicators, 2) hold a symposium to consolidate current knowledge about seabirds as indicators and publish those findings, and, 3) to incorporate the results of the symposium into a cost-effective research and monitoring plan for the NPRB that identifies species and parameters best suited for long-term study and most likely to be useful indicators of ecosystem status and change in the North Pacific.  This bibliography comprises our effort to review literature on seabirds as indicators, and make it available as a bibliography for use in preparing products from the symposium and to locate reference material for the NPRB research plan. 
Organization: Citations in this bibliography are organized into four main sections. First are papers that deal specifically or largely with using seabirds as indicators of some aspect of the marine environment.  Following that are citations organized loosely into three categories of papers that deal with seabirds as indicators of the forage base, habitat or climate change. The bulk of these papers are not about seabirds as indicators per se, but represent good examples of studies in which aspects of seabird ecology provide insight into changes in the marine environment. In other words, examples where seabirds are actually used as indicators.  This bibliography was created by searching several online databases for indicator-type papers, and by searching through our personal libraries. While the list of papers on using seabirds as indicators is fairly complete, the list of papers which illustrate how seabirds are used as indicators is by no means exhaustive and deals mostly with studies conducted during the past 20 years or so.
Recommended citation: Harding, A.M., J.F. Piatt and W.J. Sydeman. 2005. Bibliography of literature on seabirds as indicators of the marine environment. USGS Alaska Science Center, Anchorage, Alaska. 20 pp. http://alaska.usgs.gov/science/biology/seabirds_foragefish/sai/
A ProCite version of this bibliography is also available at the above web site.
1. Seabirds as Indicators

Literature specifically about using seabirds as indicators of the marine environment
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Cairns, D. K. 1988. Seabirds as indicators of marine food supplies. Biological Oceanography. 5(4): 261-271.
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Dearborn, D. C., A. D. Anders, and E. N. Flint.  2001. Trends in reproductive success of Hawaiian seabirds: is guild membership a good criterion for choosing indicator species? Biological Conservation 101(1): 97-103.
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Furness, R. W., and C. J. Camphuysen. 1997. Seabirds as monitors of the marine environment. Ices Journal of Marine Science 54(4): 726-737.

Gill, V. A., S. A. Hatch, and R. B. Lanctot. 2002. Sensitivity of breeding parameters to food supply in black-legged kittiwakes Rissa tridactyla. Ibis 144: 268-283.

Gjerdrum, C., A. M. J. Vallée, C. C. St. Clair, D. F. Bertram, and J. L. Ryder. 2003. Tufted puffin reproduction reveals ocean climate variability. Ecology 100(16): 9377-9382.

Gray, C. M., R. A. Phillips, and K. C. Hamer. 2003. Non-random nestling mortality in northern fulmars: implications for monitoring marine environments. Journal of Zoology 259: 109-113.

Hatch, S. A., and G. A. Sanger. 1992. Puffins as samples of juvenile pollock and other forage fish in the Gulf of Alaska. Marine Ecology-Progress Series 80: 1-14.

Kushlan, J. A. 1993. Colonial waterbirds as bioindicators of environmental-change. Colonial Waterbirds 16(2): 223-251.

Lanctot, R. B., S. A. Hatch, V. A. Gill, and M. Eens. 2003. Are corticosterone levels a good indicator of food availability and reproductive performance in a kittiwake colony? Hormones and Behavior 43: 489-502.

Le Corre, M., and S. Jaquemet. 2005. Assessment of the seabird community of the Mozambique Channel and its potential use as an indicator of tuna abundance. Estuarine Coastal and Shelf Science 63(3): 421-428.

Lemaho, Y., J. P. Gendner, E. Challet, C. A. Bost, J. Gilles, C. Verdon, C. Plumere, J. P. Robin, and Y. Handrich. 1993. Undisturbed breeding penguins as indicators of changes in marine resources. Marine Ecology-Progress Series 95(1-2): 1-6.

Miller, G. D., and L. S. Davis. 1993. Foraging flexibility of Adelie penguins Pygoscelis Adeliae - consequences for an indicator Species. Biological Conservation 63(3): 223-230.

Monaghan, P., J. D. Uttley, and J. D. Okill. 1989. Terns and sandeels - seabirds as indicators of changes in marine fish populations. Journal of Fish Biology 35: 339-340.
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Reid, K., J. P. Croxall, D. R. Briggs, and E. J. Murphy. 2005. Antarctic ecosystem monitoring: quantifying the response of ecosystem indicators to variability in Antarctic Krill. Ices Journal of Marine Science 62(3): 366-373.

Robards, M. D., P. J. Gould, and J. F. Piatt. 1997. The highest global concentrations and increased abundance of oceanic plastic debris in the North Pacific: evidence from seabirds. Pages 71-80 in J. M. Coe and D. B. Rogers, editors. Marine Debris. Springer-Verlag , New York, USA.
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Ryan, P. G., and M. W. Fraser. 1988. The use of great skua pellets as indicators of plastic pollution in seabirds. Emu 88: 16-19.

Tasker, M. L., and R. W. Furness. 2003. Seabirds as monitors of the marine environment. ICES Cooperative Research Report. Copenhagen.

Thompson, D. R., R. W. Furness, and P. M. Walsh. 1992. Historical changes in mercury concentrations in the marine ecosystem of the North and North-East Atlantic-Ocean as indicated by seabird feathers. Journal of Applied Ecology 29(1): 79-84.
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2. Seabirds as Indicators of the Forage Base
(a) indicator of forage base characteristics like community
composition, diversity, size, energy value, etc.
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(b) indicator of forage base relationships, prediction of stock size, 
functional/numerical responses, ecosystem dynamics
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3. Seabirds as Indicators of Habitat 
(a) indicator of oceanographic features, habitat quality, spatial variability
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(b) indicator of habitat degradation, oil pollution, contaminants, plastics, etc.
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