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 BALD EAGLE SURVIVAL AND POPULATION DYNAMICS IN

 ALASKA AFTER THE EXXON VALDEZ OIL SPILL

 TIMOTHY D. BOWMAN, U.S. Fish and Wildlife Service, 1011 E. Tudor Road, Anchorage, AK 99503-6199, USA
 PHILIP F. SCHEMPF, U.S. Fish and Wildlife Service, 3000 Vintage Boulevard, Juneau, AK 99801-7100, USA
 JEFFREY A. BERNATOWICZ,' U.S. Fish and Wildlife Service, 1011 E. Tudor Road, Anchorage, AK 99503-6199, USA

 Abstract: We investigated age-specific annual survival rates for 159 bald eagles (Haliaeetus leucocephalus)
 radiotagged from 1989 to 1992 in Prince William Sound (PWS), Alaska. We monitored radio-tagged eagles

 for _3 years beginning 4 months after the Exxon Valdez oil spill. There was no difference (P > 0.10) in survival rates between eagles radiotagged in oiled areas and eagles radiotagged in unoiled areas of PWS.
 Pooled annual survival rates were 71% for first-year eagles, 95% for subadults, and 88% for adult bald eagles.
 Most deaths occurred from March to May. We found no indication that survival of bald eagles radiotagged
 >4 months after the oil spill in PWS was directly influenced by the spill and concluded that any effect of
 the spill on survival occurred before eagles were radiotagged. A deterministic life table model suggests that
 the PWS bald eagle population has an annual finite growth rate of 2%. Given the cumulative effects of direct
 mortality and reduced productivity caused by the oil spill, we predicted that the bald eagle population would
 return to its pre-spill size by 1992.

 J. WILDL. MANAGE. 59(2):317-324
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 Prince William Sound, Alaska, provided year-
 round and seasonal habitat for about 5,000 bald
 eagles (Bowman et al. 1993). Bald eagles in PWS
 were associated with shoreline habitats, and
 nearly all nests occurred within 200 m of the
 beach (Hodges and Robards 1982). Extensive
 areas of shoreline were contaminated with oil

 after the oil tanker Exxon Valdez ran aground
 on 24 March 1989, spilling about 40,000 kL of
 crude oil into PWS. From April to August 1989,
 an estimated 247 bald eagles died in PWS as a
 result of the oil spill (Bowman et al. 1993).

 Banding data for most raptors are inadequate
 to estimate survival rates because of small sam-

 ple sizes, low rates of return, and lack of adult
 banding (Brownie et al. 1985). Radio-telemetry
 studies can provide more precise estimates of
 survival (White 1983, Buehler et al. 1991).
 Buehler et al. (1991) observed 100% survival of
 radio-tagged first-year eagles and 83-92% sur-
 vival for older age classes in Chesapeake Bay.
 Wood (1992) used radio telemetry to determine
 minimum annual survival rates of 63, 84, and
 94% for first-year, second-year, and third-year
 eagles in Florida, respectively.

 This study was prompted by concern over the
 welfare of eagles exposed to areas affected by
 the Exxon Valdez oil spill. Our objectives were
 to determine if the spill influenced annual sur-
 vival rates of bald eagles that survived the initial
 effects of the spill, compare survival rates among
 age and sex classes, and predict the time for the
 population to recover from the spill.

 Work was funded by the Exxon Valdez Trus-
 tee Council for the purposes of assessing effects
 of the oil spill and planning restoration. An ad-
 ditional grant was provided by the National
 Foundation to Protect America's Eagles. The
 following assisted with fieldwork: M. Bill, D. E.
 Driscoll, J. Driscoll, M. J. Jacobsen, R. N. Leh-
 man, J. P. McClung, J. Olexa, D. G. Ranney, S.
 C. Ranney, T. V. Schumacher, D. Williamson,
 and R. E. Yates. J. C. Franson, L. E. Hayes, N.
 J. Thomas, and R. M. Windingstad, U.S. Fish
 and Wildlife Service, National Wildlife Health
 Research Center, conducted necropsies and his-
 tological analyses of dead eagles. We thank C.
 M. Bunck for guidance on survival data analysis.
 J. A. Schmutz and S. P. Klosiewski wrote com-
 puter programs to aid analysis. We thank D. A.
 Buehler, J. D. Fraser, D. M. Fry, G. Hunt, K.
 L. Oakley, B. E. Sharp, and B. A. Stehn for
 reviewing manuscript drafts.

 'Present address: Prince William Sound Science
 Center, P.O. Box 705, Cordova, AK 99574, USA.
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