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QUESTIONS 

• Changes in seabird community (nMDS)? 
– Community composition 
– Species diversity 
– Foraging guilds 

 
• Changes in abundance (birds km¯²; GLM)? 

– By foraging guild  
– By region 

 
• Other changes in marine environment? 
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SEABIRD SAMPLING 



• OCSEAP 1975–1981 

(NOAA/MMS) 

• CSESP 2008–2012 

(ConocoPhillips, 

Shell, Statoil) 

• AKMAP 2010–2011 

(AK DEC, Shell) 

• USFWS 2007–2012 

• SSM/I 1979–2011 

(NASA) 
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SEABIRD SAMPLING DATES 



BY YEAR BY REGION 

SHIFT IN SEABIRD COMMUNITY 
50 species summarized by region-year 

Shift in composition Shift evident in all 
regions 
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Rank Historical Recent 

1 Black-legged Kittiwake Short-tailed Shearwater 

2 Short-tailed Shearwater Crested Auklet 

3 Glaucous Gull Thick-billed Murre 

4 Phalarope spp.  Least Auklet 

5 Spectacled Eider Black-legged Kittiwake 

6 Thick-billed Murre Phalarope spp. 

7 Common Eider Common Murre 

8 Long-tailed Duck Northern Fulmar 

9 Black Scoter Long-tailed Duck 

10 King Eider Glaucous Gull 

KEY PLAYERS IN COMMON 



Rank Historical Recent 

1 Black-legged Kittiwake Short-tailed Shearwater 

2 Short-tailed Shearwater Crested Auklet 

3 Glaucous Gull Thick-billed Murre 

4 Phalarope spp  Least Auklet 

5 Spectacled Eider Black-legged Kittiwake 

6 Thick-billed Murre Phalarope spp.  

7 Common Eider Common Murre 

8 Long-tailed Duck Northern Fulmar 

9 Black Scoter Long-tailed Duck 

10 King Eider Glaucous Gull 

NEW KEY PLAYERS 
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BOWHEAD INCREASE 

New Abundance Estimate 
- 16,892 (15,704 to 18,928) whales  
- Rate of Increase = 3.7%/yr  (*high calf production) 

George et al. 2014 (unpublished) 



Matsuno et al. 2011.  
Polar Biology 34: 1349-1360 
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EVIDENCE FOR CHANGE… 
• Community composition changed: 

piscivores        planktivores 

• Change in all regions (and Beaufort) 
suggests an ecosystem-wide shift 
toward planktivores 

• Abundance of planktivores increased and abundance 
of piscivores decreased throughout the eastern 
Chukchi Sea 

• Earlier ice retreat creating an 
environment that is more favorable 
to large zooplankton 

• Forage fish? 
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