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Understanding oceanographic 
effects on walleye pollock
Changes in the climate and oceanography of the 
Northeast Pacific influence the recruitment of walleye 
pollock and other groundfishes in the Bering Sea. But 
relationships between environmental variability and 
recruitment in the Bering Sea are not well understood 
and incorporated into the assessment of groundfish 
stocks.

Why Is PCCRC Interested? 
Relationships between environmental variability and 
recruitment in the Bering Sea are not well understood 
and are currently not incorporated into the assessment 
of groundfish stocks. A better understanding of the 
impact of oceanographic and other environmental 
factors will improve the management of groundfish 
fisheries important to commercial fishermen. 

What Scientists Did
A number of empirical relationships between 
oceanographic variability and pollock recruitment have 
been established or proposed by various authors. Based 
on these, the researchers assembled and processed 
data to construct a comprehensive set of biological 
and environmental indicators that relate directly or 
indirectly to these relationships.

1.  Winter ice conditions and the  
cold pool.

2.  Timing of ice retreat and the  
spring bloom.

3.  Mixed layer dynamics and  
summer production.

4.  Advection.

Researchers then examined the impacts of these 
environmental conditions on pollock survival and 

Objectives

Develop statistical models 
linking walleye pollock 
recruitment in the eastern 
Bering Sea to climatic and 
oceanographic conditions at 
regional and larger spatial 
scales.

Develop new environmental 
indicators that best reflect 
the potential mechanisms 
driving pollock recruitment.

Bottom Line

Several relationships 
between environmental 
conditions and pollock 
recruitment were identified 
that may explain up to forty 
percent of the observed 
variability and can help 
predict effects of future 
climate changes on pollock. 

Turquoise area represents a 
plankton bloom in the Bering 
Sea. Credit: NASA GSFC, SeaWIFS
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recruitment using 
statistical models, with the 
goal of quantifying the 
proportion of variability 
in recruitment that may 
be accounted for by 
environmental variability.

What Scientists  
Learned
The survival of juvenile 
pollock tends to be 
enhanced during warm 
years with an early ice 
retreat and an early onset 
of the non-ice-associated 
spring bloom. In contrast, 
larval and juvenile 
survival appears to be 
reduced when thermal 
stratification and hence 
the phytoplankton bloom 
are delayed. A delayed 
bloom, which may result 
from intense mixing 
due to stormy spring 
conditions, presumably 
delays the availability of 
suitable prey for larval 
and juvenile fish that 
feed in the water column. 
Survival of juvenile 
pollock was enhanced 
at intermediate to high levels of wind mixing during summer, possibly because of 
increased mixing of nutrients into the surface layer, which can enhance production in 
the water column. 

In addition to environmental effects on recruitment, much of the variability in 
pollock recruitment can be explained by effects of cannibalism on the survival of 
juveniles. Therefore, both bottom-up effects (environmental) and top-down effects 
(such as predation and fishing) are important in regulating the abundance of walleye 
pollock in the eastern Bering Sea.

Top: Satellite images depict the extent of sea ice in the Bering Strait 
region in April and June, 2002. Bottom: Satellite image depicts the 
southward flow of ice through the Bering Strait.
Credit: seawifs, nasa gsfc, and orbimage


