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Major Goal of Management
Identify population boundaries
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Identify population boundaries

Highly mobile species make this difficult

Major Goal of Management
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What can genomics tell us?
Populations that are reproductively isolated
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Pacific cod population structure
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> a million markers from throughout the genome
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Aleutian Islands
Western GOA

Eastern GOA

Northern Bering SeaWhole genome sequencing

Second break is complex with some Pervenets
samples clustering with AI cod.
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Genetic Break 2
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Adaptive Genetic Markers
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Preserving Adaptive Variation

Pershing et al. 2015; Barbeaux et al. 2021
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What can genomics tell us?

Neutral Genetic Markers
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High FST more population differentiation
due to putative selection

• Historic patterns of gene flow, 
reproductive isolation



Pacific cod adaptive diversity
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Aleutian Islands
Western GOA

Eastern GOA

Northern Bering SeaWhole genome sequencing

Large island of divergence between AI and all 
other populations
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Aleutian Islands
Western GOA

Eastern GOA

Northern Bering SeaWhole genome sequencing

Genetic break found with adaptive markers 
between Aleutian Islands and wGOA due to 
putative divergent selection

Genetic 
Break 3

Genetic Break 3
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Panel of highly informative markers 

Whole-genome 
sequencing

Some individuals 
from major spawning 

populations

Step 1 Step 2

Identify outlier loci

Step 3

Design a panel using 
~300 markers that 
maximize genetic 

differences
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Panel Uses

Knowing population of origin will:
• Estimate seasonal migration rate
• Investigate ontogenetic migratory behavior
• Identify origin of large cod in fishery
• Identify summer stock boundaries 

NOAA Fisheries scientists collect Pacific cod samples in the 
Aleutian Islands.  https://www.fisheries.noaa .gov/

The panel will be used to determine the population origin of fish in the 
mixed stock fisheries.
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• Two genetic breaks due to limited migration:
1) eGOA and wGOA
2) Northern Bering Sea and GOA/AI

• Third genetic break due to adaptive variation: 
3) AI and wGOA

• The Bering Sea genetic break is complex

• Update on Pollock next time

Genetic Break 1

Genetic Break 2

Genetic Break 3

Genetic Break 2

Conclusions
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Questions?

NOAA Fisheries scientists collect Pacific cod samples in the Aleutian Islands.  https://www.fisheries.noaa .gov/
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