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Life history dependence on sea ice

•Foraging

•Reproduction



Animation by Mary Whalen, USGS, ASC
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1980-1995 vs. 
1996-2005

•More summer open 
water

•Longer melt duration

•Younger and thinner 
ice



Reduced access to foraging habitats







Sea ice loss and maternal denning



Frequency of Ice denning has decreased





Coastline by J.W. Dalton well site

2000 
Shoreline

Estimated Aug 2003 shoreline SOURCE:
USGS.  2005.  Avian population response to 
ecological change along the Arctic coastal plain.  U. 
S. Geological Survey, Alaska Science Center, 
internal report.  
http://www.absc.usgs.gov/research/birds/DOI_Lands
cape_Initiative.pdf.
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Timing of Break-up in Relation to Year, 
Western Hudson Bay, 1971-2005
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(after Stirling et al. 1999, Arctic 52:294-306; Lunn & Stirling unpublished data)



Relationship between Date of Break-up and Body 
Condition Index, Western Hudson Bay, 1980-2004

(Stirling et al. 1999; Lunn & Stirling unpublished data)
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We found quantitative evidence for a correlation between early spring ice 
breakup and decreased polar bear survival.  

WHB population dynamics.
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Standardized ice breakup date* for Western
Hudson Bay.

Linear regression fit:
Slope = -0.066
P(>|t|) = 0.089
R^2 = 0.1443

*Stirling, I., Lunn N.J., Iacozza J.
Long-term trends in the population ecology of polar bears in 
Western Hudson Bay in relation to climatic change. Arctic. 1999; 52(3):294-306.
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Estimates of sex- and age-specific apparent survival
and 95% CIs for polar bears in Western Hudson Bay.

Input matrix: ds6.18.phi.table

female age 0-1
male age 0-1
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Breakup 1 week early  3 - 8% decrease in survival.≈
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Estimates of abundance and 95% CIs for the
Western Hudson Bay polar bear population.
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Earlier ice melt in 
Hudson Bay =     

bears come 
ashore earlier 

reduced weights 

poorer survival of 
young and old

declining 
population size



Greater summer ice retreat equals:

bears summer 
over deep water 

reduced size 

poorer survival? 

Impact on 
population size?



“If sea ice loss continues…“If sea ice loss continues…

…… 30% decline in the world population of 30% decline in the world population of 
polar bears in 50 years.” (IUCN/SSC polar bears in 50 years.” (IUCN/SSC 
Polar Bear Specialist Group, 2005).Polar Bear Specialist Group, 2005).



Information needs addressed by polar Information needs addressed by polar 
bear research at the USGS Alaska bear research at the USGS Alaska 
Science CenterScience Center
Population parameters

size
trend
survival
recruitment
body condition

Population distribution
habitat requirements
changes in distribution

Habitat conditions
sea ice dynamics and trends
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