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Climate Effects on Ecosystems

• Modest anomalies in climate indicators

• Winter 2006/Spring 2007 cool, followed by warming

• Arctic record low ice cover

• BS a lot of ice; big cold pool

• GOA anomalous coastal downwelling & relatively 

strong ACC. 

• GOA summer cooling of surface and warming of 

deeper waters

• Fall/winter of 2007-08 La Nina probable 



Bering Sea Ice (Wang et al. 2007)

Late-April Ice EdgeNote: April 2007 ice edge 

was further south than 

any in last six years



Bering Sea Temperatures (Wang et al. 2007)

Spring 2007

Spring 2000-2005



Bering Sea (Lauth 2007)

2007 Bottom Temperature Anomalies
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Bering Sea Cold Pool (Wang et al. 2007)

2001 2002

200620052004

2007

2003

The extent of the cold pool for summer 

2007 rivals 2006 as the most 

prominent since 1999.



Cold Regime (Bottom-Up Regulation)

Beginning of Warm Regime (Bottom-Up Regulation)

Warm Regime (Top-Down Regulation)

Beginning of Cold Regime (Both Top-Down and Bottom-Up Regulation)

Oscillating Control Hypothesis

Zooplankton Larval Survival Abundance of Piscivorous Adult Fish Juvenile Recruits

Hunt et al. 2002



Ecosystem Trends

• Groundfish surplus production decreased 1978-2005 
(density dependent response)

• Togiak herring catch of age-4 & age-5 larger than expected

• Jellyfish BS survey CPUE continues to be low

• Eulachon survey CPUE high (BS & CGOA)

• SSL western stock stable or declining

• Northern fur seal pup production declined on Pribilof Is. & 
increased on Bogoslof Is.

• Harbor seal population trends mixed; generally lower than 
in 1970s & 1980s.

• Ice seal population trends unknown (ribbon seal petition)

• Bowhead whale population increasing (over 10,000 –
should it still be listed under ESA as Endangered?)



Bottom-up production?  Some indices
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Pollock assessment report

• Fishery characteristics

• Survey data

• Model results
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2005

Fishing shifted 
to NW in 

2006-2007
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Body mass-at-age changes
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Bottom-trawl survey biomass
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2006 Bottom Trawl Survey

3.05 million t estimated



2007 Bottom Trawl Survey

4.34 million t estimated



Hydro-acoustic survey biomass estimates 
Are expansions based on backscatter-pollock relationship, 

transect area, and level of acoustic signal
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Russia

US

Source: Taina Honkalehto, AFSC

2007 hydro-acoustic survey results
US East of 170°W: 12% of biomass

US West of 170°W: 83% of biomass

Russian zone: ~5% of biomass
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Year class 
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Relative pollock biomass trajectory
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Spawning Exploitation Rate
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Summary

Maximum permissible 2008 Tier 1b 

ABC 1,170 thousand t

OFL 1,443 thousand t

2009 Tier 1b ABC value to 976 thousand t.  

• Precautionary aspects of the model are 
compounded with the precautionary harvest 
control rule

• Added downward adjustment reduces exploitation 
rate by 26% compared to last year

To return spawning biomass exploitation rates to pre 

2006 levels and to reduce the projected variability, an 

ABC of 1.0 million t was recommended for 2008



Bering Sea Crab Stock Status

Photo: B. Stevens, NOAA Alaska Fisheries Science Center



WHOLE EBS SNOW CRAB

HISTORY RELATIVE TO OVERFISHING
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Bering Sea snow crab is currently under a rebuilding plan





Snow crab recruitment from 1978 to 1998 in 

millions of crabs that are 25 mm to 50 mm in 

carapace width and lagged by 5 years (to 

fertilization year).



Bering sea Tanner crab rebuilt in 2007

WHOLE EBS TANNER CRAB

HISTORY RELATIVE TO OVERFISHING
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Tanner crab 2007 survey
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• Pribilof Blue king crab declared overfished 2002, stock remains at a 
low level, fishery currently closed.

PRIBILOF ISLANDS BLUE KING CRAB

HISTORY RELATIVE TO OVERFISHING
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• Pribilof red king crab fishery closed due to problems of 
bycatch of blue king crab

PRIBILOF ISLAND RED KING CRAB

HISTORY RELATIVE TO OVERFISHING
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St. Matthew blue king crab survey above 50% Bmsy in 2007.  Pot 

survey in 2007 also showed increase.  Stock is under a rebuilding plan

•
ST. MATTHEW IS. BLUE KING CRAB HISTORY

VS. OVERFISHING DEFINITIONS
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BRISTOL BAY RED KING CRAB

HISTORY RELATIVE TO OVERFISHING
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Bristol Bay Red King Crab

History Relative to Overfishing



eNP Right Whale Survey: 

July/Aug 2007

From Clapham and Zerbini.2008

MMS Rpt- M07RG13267 (AKC 063)

No Right whales were sighted: 

- limited survey effort

- cold water pool likely shifted prey 

outside of area where RW’s previously 

observed

Six species sighted: humpback, fin, 

minke, and killer whales, Dall’s and 

harbor porpoise

- Two Sat. tags attached to humpbacks



BS Ecosystem Summary

• Modest anomalies in climate indicators

• Winter 2006/Spring 2007 cool, followed by warming

• Arctic record low ice cover

• BS a lot of ice; big cold pool

• Fall/winter of 2007-08 La Nina probable 

• Pollock biomass is low, possible above average 

2006 yearclass (lg. uncertainty)

• Most crab stocks are still low or stable  



Ocean Acidification

• Dissolving CO2 also increases the hydrogen ion 
(H+) concentration in the ocean, and thus 
reduces ocean pH. The use of the term "ocean 
acidification" to describe this process was 
introduced in Caldeira and Wickett (2003). Since 
the industrial revolution began, ocean pH has 
dropped by approximately 0.1 units, and it is 
estimated that it will drop by a further 0.3 - 0.4 
units by 2100 as the ocean absorbs more 
anthropogenic CO2 (Caldeira and Wickett, 2003; 
Orr et al., 2005). 

http://en.wikipedia.org/wiki/Hydrogen
http://en.wikipedia.org/wiki/Industrial_revolution


Ocean Acidification –

Potential Fishery Effect

Photo: B. Stevens, NOAA Alaska Fisheries Science Center

• Larval blue king crab, 

Kodiak Alaska, pilot 

experiments, 2006 –

2007

• Preliminary result: HCl 

induced pH change 

affects growth and 

survival.

• CO2 based studies 

underway, 2008 – 2009

• Expansion to red and 

brown king crab 

planned.

NOAA Alaska Fisheries Science Center, 

Kodiak Laboratory (R. Foy, S. Persselin) and 

Ted Stevens Marine Research Institute (J. Short)

Ocean Acidification



Other Matters –

for the Other CO2 Problem
• pH is a master variable controlling: 

– Nutrient speciation

– Membrane transport

– Adherance of eggs to substrate

• Bottom-up effects (trophic)

– Potential loss or reduction of key forage 
species

– Unpredictable change in competetive 
interactions

– Unpredictable change in species composition 
of upper trophics


