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Survey
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Aleutian Islands Pacific cod trawl survey 
estimates by NMFS area
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Aleutian Islands Pacific cod trawl survey 
estimates by NMFS area

**There is a survey 
planned for summer 
2024.



Environment
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Water temperatures in the Aleutian Islands have 
been above the long term mean since at least 2014

Mean sea surface 
temperature

Bottom 
temperature
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2024 has not been as warm as 2023 and appears to 
be approaching the 1985-2015 mean.



Fishery
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Aleutian Islands catch has declined

* 2024 data complete 
through May 1, 2024.

*
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Aleutian Islands catch has declined

*
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Catch primarily occurs in the first quarter 
(winter) when cod are aggregating to spawn.
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Gear is predominantly trawl, although pot has 
become more predominant.
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Most catch takes place in the eastern 
Aleutians, area 541.



Assessment
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Assessment methodology
1. The Tier 5 methodology has not changed 
(Model 13.4). ABC=75%*M*Biomass
2. Age structured models take into account 
more information
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Data used in age structured models

There were 10,134 records of aged and
 lengthed Pacific cod taken from NMFS research 
surveys between 1991 and 2022.
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Specifying natural mortality

• Then_lm used to estimate a base value of M through 
growth patterns and maximum ages 
(http://barefootecologist.com.au/shiny_m.html)

EBS cod
Max age = 14
Then_lm M = 0.387

AI cod
Max age = 13
Then_lm M = 0.417

http://barefootecologist.com.au/shiny_m.html


Time block on natural mortality

Time block on natural mortality was incorporated to explain the shift 
in the 2010s.
Pacific cod are sensitive temperature, which can result in increased 
mortality.

Time varying M has been implemented for GOA Pacific cod as a 
result of heatwave conditions.
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Incorporating an increase in natural mortality in 
response to heatwave can improve the fit to the data.

Lemagie E. and M. Calahan. 2023, Xiao, D. and Ren, H.L., 2023



Genetics update



Low-coverage whole genome sequencing (lcWGS) of 429 individuals to assess population 
genetic structure across the Gulf of Alaska and Bering Sea 

To what extent is there seasonal variation in stock-specific adult 
habitat use in Pacific cod? (Dr. Sara Schaal) 

Hypothesis: Genetic stock proportions of summer caught Pacific cod adults will show mixing 
of multiple stocks at each location due to summer movement to feeding grounds



High FST markers: 8576 SNPs Final Panel: 227 SNPs

Genotyping-in-Thousands by Sequencing (GT-seq)  - captures the 
population genetic structure using a subset panel of markers 
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High FST markers: 8576 SNPs Final Panel: 227 SNPs

Four 
genetic 

reporting 
groups

NBS

Aleutian Islands

wGOA_EBS

eGOA

Genotyping-in-Thousands by Sequencing (GT-seq)  - captures the 
population genetic structure using a subset panel of markers 



Samples assigned with > 
90% confidence

Reporting 
Group

Assignment 
Accuracy

Aleutians 97.6%

eGOA 98.9%

NBS 97.1%

wGOA_EBS 90.7%

Overall 97.0%

Panel Performance - Rubias leave-one-out mixture simulations



Map of Sampling Locations 

Norton Sound- 28
Northern Bering Sea - 24
Eastern Bering Sea - 25
Western GOA - 24
Kodiak - 21
Outside Cook Inlet - 23
Central GOA - 54
Eastern GOA - 25

Total sample size: 224

Summers 
2021 

and 2022

Summer caught Pacific cod adults



Individual assignment based on mixture analysis for samples > 90 probability of assignment 

Mixture Proportions Per Collection Site Individual Assignments Per Collection Site



To what extent is there seasonal variation in stock-specific adult habitat use in Pacific cod? 
Hypothesis: Genetic stock proportions of summer caught Pacific cod adults will show mixing of multiple stocks at 

each location due to summer movement to feeding grounds.

Summer Caught Adult Pacific cod Conclusions

Overall some seasonal movement 
between spawning groups



To what extent is there seasonal variation in stock-specific adult habitat use in Pacific cod? 
Hypothesis: Genetic stock proportions of summer caught Pacific cod adults will show mixing of multiple stocks at 

each location due to summer movement to feeding grounds.

Overall some seasonal movement 
between spawning groups

*With the exception of the EBS/NBS

* Evidence for natal homing

Summer Caught Adult Pacific cod Conclusions



Sequencing is planned to examine whether subtle 
differences exist between EBS and western GOA cod



Genetics update
(Gene expression)



We looked at gene expression in larval Pacific 
cod reared in different temperatures and pH 
treatments (Dr. Laura Spencer)
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Differential gene expression in larval cod
exposed to heat and ocean acidification

Mortality at the larval stage may be a key to understanding higher population 
mortality under heat stress in Pacific cod.



Questions
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