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Abstract: A growing body of evidence suggests that seasonal characteristics of arctic sea ice, including timing of ice formation and ablation, sea-ice thickness, and aerial extent of sea ice, are changing on a broad
scale. Concerns have been raised that polar bear (Ursus maritimus) populations may be negatively affected by recent trends in sea ice conditions. The Minerals Manags Service fall Bowhead Whale (Balaena
mysticetus) Aerial Survey Project has been conducting aerial flights over the Alaskan Beanfort Sea and associated coastlines since 1979. We used polar bear sighting data (» = 337 sightings, » = 900 bears) to address
questions regarding polar bear habitat associations relative to sea-ice conditions. During the early (1979-87) and mid- (1988-96) periods of the survey, approximately 83% of polar bear sightings were associated with ice
oompa.red to just 31% ofsnngungs assoclaled with ice during the latter period (1997-2005). During the latter period (1997-2005), frequency of polar bear sightings associated with land and open water increased, whereas

iated with ice d. Less than 20% of polar bear sightings were associated with land during the early and mid-periods of the survey. In comparison, >58% of polar bear sightings were associated with
land dlmng the latter period. Polar bear sightings associated with ice type and ice percent differed among year periods. During the early and mid-periods, polar bears were largely associated with old ice (i.e., large and
broken floes), whereas more recently, the majority of sightings were associated with ice-free conditions. Percent of ice visually esti d at polar bear sightings declined over the period of this study. Ice types and ice
percents generated from within 50 x 50km blocks near Barrow and Kaktovik differed among year periods in both September and October. Results from this long-term aerial survey indicate significant changes in
seasonal characteristics of ice in the Alaskan Beaufort Sea, as well as changes to polar bear distribution and concomitant changes in habitats associated with polar bear sightings.

INTRODUCTION CHANGES IN SEA ICE CHARACTERISTICS LOCATIONS OF POLAR BEAR SIGHTING
Potential adverse affects to pnlar bws frnm advanced breakup of s:a ice in the spring or later onset of - ice types (Figs. 1a-b) and ice percents (Figs. 2a-b) differed among year periods in both September and -- for polar bear sightings on transect only, latitude (Adj. & = 0.69) varied as a
sea ice in the fall including physi tic, and behavi may already be October (x4 £ = 0.0001, old ice versus no ice) near Barrow, " function of year (F = 349, df = 14, 54; P< 0.0001); date (F= 12,67, df = 1, 54,
occurring (Stirling et al. 1999, see a]so Demchu‘ el al. 2004, Amstrup et al. 2006, Monnett and Gleason | - an geyear period di also was d ted in ice types (Figs. 3a-b) and ice percents P = 0.001); and the year*date interaction (F = 3.46, df'= 14, 54, P < 0,0001).
2006). Inwestern Hudson Bay, for example, radio-collared female polar bears came ashore 25 days (Figs. 4a-b) for September and October (3% P < 0.0001) near Kaktovik.
earlier and in poorer condition in 1998 than in 1981 (Stirling et al. 1999). A decline in natality also was | = ice-free conditions were ed more and old ice less at both -- parameter estimates (+ SE) for year (i = -2.15 +0.68) and date (p=+1,29 + 0.37)
do;nnl-mu}i :slv:r the same ;:lri:d (s]lirlinsdﬂ a‘l’. 1999). The n:.:j_a_r im: ation to :.erlicr spring ﬁmkup Jocaticas mwoce recently (1997°05) (it 140 indicate that latitude declined (i.e., aﬂ mrlh-}oulh sh:if‘:} aver the period of this study,
and a later fall freezeup is tl 'emales tend to be in poorer condition and may not be energetically h . but increased (i.e.. a south-north shift) as a function of date within year.
capable of producing and successfully weaning cubs (Stirling et al. 1993, Stirling and Derocher 1993,
Derocher et al. 2004). -- for polar bear sightings on transect only, longitude (Adj. R = 0.57) varied as a
function of year (F = 2.53, df = 14, 54; P=0.007); date (F =13.52, df =1, 54;
Herein, we present observations of polar bears from a long-term (1979-2005) fall (Sept-Oct) aerial P =0.001); and the year*date interaction (F = 2.51, df = 14, 54; P = 0.008).
survey in the Alaskan Beaufort Sea. Objectives were to: (1) assess intra- and
inter-annual variation in percent ice cover and ice types in the Alaskan Beaufort Sea, (2) describe -- parameter estimates for vear (f = -6.34 + 5.93) and date (f = +13.73 + 3.24) indicate
temporal variation in percent ice cover and ice types associated with polar bear sightings, and (3) . - — - ~ that longitude declined (i.e., a west-east shift) over the period of this study, but
describe temporal variation in habitats associated with polar bear sightings. IR slock=Bept (emsH7) L Earrow block JOEE et 1) increased (i.e., a east-west shift) as a function of date within year,
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