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Bering Sea:sub-arctic ecosystem

• Consists of a deep basin and a huge 
continental shelf region



Bering Sea:sub-arctic ecosystem

• Connect  to the North Pacific and the 
Arctic Ocean by passages along the 
Aleutian chains and the Bering strait



Bering Sea:productive in higher trophic levels

• At least 450 species of fish,crustaceans, 
and mollusks

• 50 species of seabirds
• 25 species of marine mammals
• Bering Sea fishery contributes over half 

of the U.S. fishery production
• Bering Sea pollock fishery:  the largest 

single species fishery in the world



Hydrographic domains

Coachman et al. 1986



Surface currents

Stabeno et al. 2001
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Sea Ice

NOAA ship Surveyor in pancake ice in the Bering Sea



Sea Ice

Ice fields in Winter in the Bering Sea



Aleutian Low(AL)
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Atmospheric conditions

• 1997: El Nino
– Aleutian Low: stronger than normal
– Calm wind spring

• 1998
– Aleutian Low: similar to 1997
– Strong Wind until June

• 1999: La Nina
– Strong wind



Sea Ice Extents

Stabeno et al. 2001



Temperatures
Jan Feb  Mar Apr May June July Aug Sep  Oct  Nov Dec

Hunt et al. 2002
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Carbon production:
May 97 (mg C m-2 d-1)



Carbon production:
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Carbon Production:
May 99 (mg C m-2 d-1)



Conclusions

• Large-scale climate and local weather 
conditions

– the timing of advance and retreat of sea ice 
and wind mixing events

– the distributions of salinity and temperature 

– the timing of phytoplankton bloom 



Conclusions

• The distribution and concentrations of nitrate 
shows strong interannual variations due to

– the timing of phytoplankton bloom

– the onshore transport

– the other nutrients (ammonium)



Conclusions

• High ammonium concentrations in early 
spring

– may come from remineralization, melting sea 
ice, and enhancement of microbial loop

– reduce nitrate uptake rates

– increase total annual production   



Conclusions

• Offshore transport at mid-depth over the 
outer shelf 

– may important in the export of the middle shelf 
production to the outer shelf and shelf break 
region 

– including regenerated Fe  



Conclusions

• Carbon and Nitrogen uptake rates 

– show strong interannual variations due to 
physical conditions and subsequent nutrient 
availability

– show spatial variations



Future Study

• Need fine scale study of temporal and spatial 
distribution of production for better 
understanding the variation due to the 
physical fluctuations
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Conclusions

• Large-scale climate and local weather 
conditions

• The distribution and concentrations of nitrate 
shows strong interannual variations 

• High ammonium concentrations in early 
spring

• Offshore transport at mid-depth over the 
outer shelf

• Carbon and Nitrogen uptake rates 


