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Seasonal and area catch patterns
Eastern Bering Sea pollock



A-season

Winter fishing





Fishing: Seasonal roe production
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Pollock “fatness” (given length) by month



Pollock “fatness” (given length) 
by month and season/area/year
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What ages of pollock 
are caught?

• New 2017 
catch-age data



Looking at weight-at-age
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Are pollock smaller at 
age than normal???
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• Average
fishery weight-
at-age
by season
and year…
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Eastern
Bering Sea

pollock 

surveys



Pollock 
density and 
temperature
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Added survey stations in northern 
area…

Surveyed in 2010 
and 2017
– Extra stations 

done in 2018 as 
an “emergency”

Thought to have 
low abundances 
of pollock and 
cod…until 2017



2010 standard survey 
(3.74 million t pollock estimated)

Northern area: trace amounts



2017 standard survey 
(4.81 million t pollock estimated)

Northern area: 1.34 million t



2018 standard survey 
(3.1 million t pollock estimated)

Northern area: 1.15 million t
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Modeling surveys

• To account for missed
areas/years…

• VAST model of Thorson



Pollock distribution - Comparing with vs. without temperature 

With temperatureWithout temperature Color scale differs 
between analyses 



EBS pollock distribution
Comparing with vs. without temperature

Preliminary 
conclusion

Including 
temperature has 
relatively little impact 
on relative biomass 
in NBS vs. total

Courtesy Kerim Aydin and Jim Thorson



Pollock bottom trawl survey 
biomass trend



What are the EBS 
pollock 
abundance-at-age 
estimates like?

• New 2018 abundance-at-age data
from the bottom trawl survey



What are the EBS 
pollock 
abundance-at-age 
estimates like?

• New 2018 abundance-at-age data
from the bottom trawl survey



Biennial mid-water acoustic-trawl survey





Acoustic

&

Bottom
trawl
surveys



~1.9 million t

Mid-water
survey



What are the EBS 
pollock 
abundance-at-age 
estimates like?

• New 2018 abundance-at-age data
from the acoustic trawl survey



` Acoustic 
Vessels of
Oportunity



Mid-water acoustic surveys…

Acoustic 
Vessels of
Oportunity



Acoustic vessels of opportunity (AVO)

Acoustic 
Vessels of
Oportunity



` Data
Impact on
Model



Models

Data considerations
Name

Updated catch 
to 2018

2018 ATS
data

2018 Bottom 
trawl data

AVO 2018 

Catch X

+ATS X X

+BTS X X X

+AVO X X X X

Data
Impact on

Model



Data
Impact on

Model

Data considerations
Name

Updated catch 
to 2018

2018 ATS
data

2018 Bottom 
trawl data

AVO 2018 

Catch X
+ATS X X
+BTS X X X
+AVO X X X X



` EBS pollock
Assessment 
Results



Model details (1 of 2)
• Tuning indices
– Acoustic Trawl survey 
• Available biennially (usually)

– Annual fixed-station bottom trawl survey
• Tested including northern Bering Sea from VASt

– Acoustic vessel of opportunity (AVO index) 
• Two new years of data every other year

– Old foreign trawler CPUE (in 1970s)

• Fishery data
– Total catch
– Catch-at-age
–Mean fishery weights-at-age

EBS pollock
Assessment 

Results



Model details (2 of 2)
• Age specific schedules
– Natural mortality 
• Ages 1 and 2 higher, other ages fixed at 0.3

–Maturity
• Fixed, 50% at ~ age 3.5 years

• Other
– Conditioned on catch biomass (F’s estimated)

– Selectivity varies in fishery
• Slightly in surveys

– Stock recruitment model Ricker, affects ABC values, 
minimal impact on historical trends

– Projection options built in to evaluate policy trade offs

EBS pollock
Assessment 

Results



Alternative models for bottom-trawl survey 
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Spawning biomassEBS pollock
Assessment 

Results



Model
fits to indices

EBS pollock
Assessment 

Results
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Bering Sea

pollock

fishery

age data and
fits

EBS pollock
Assessment 

Results



Bering Sea

pollock

Bottom trawl survey

age data and
fits

EBS pollock
Assessment 

Results



Bering Sea

pollock

Acoustic survey

age data and
fits

EBS pollock
Assessment 

Results



EBS pollock recruitment estimatesEBS pollock
Assessment 

Results



EBS pollock
Assessment 

Results



Fishing mortality ratesEBS pollock
Assessment 

Results
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Retrospective
EBS pollock
Assessment 

Results
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2018 Stock recruitment 
evaluation
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Female 
spawning 
biomass 
projections
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EBS pollock
Assessment 

Results



Decision table diagnostics included

• Responds to SSC 
request for fixed 
future catch

• Relates to realistic 
future catches

• Allows comparisons 
with history
– Less reliance on 

things like stock-
recruit relationship



Factors for
reducing 
ABC





Fishery effort relative to SSB impact
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EBS pollock summary

• Outlook
– Spawning biomass projected to decline from high 

levels

– Decision table may help with TAC considerations

EBS pollock
Assessment 

Results



85% of Tier 1 maxABC



Re-done w/ ABC=Tier 3



Work plan

• Survey data treatment
– Joining acoustics with bottom trawl (funded proposal)

– Refining composition data treatment

–More AVO work

• New data collection methods
– Sea-floor mounted echo-sounders

• Genetics work
– For Bogoslof treatment
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Improve management foresight in a changing climate

Protect adaptive capacity in fish and fisheries



Project changes in Bering Sea ocean conditions and fish populations 

Evaluate how management can adapt to minimize negative 
impacts of future changes

Physical, biological, & socioeconomic change; now - 2100

gradual change & sudden shocks; 
test existing & new tools; estimate risk
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Heatwaves 
Now ~ 21% of the time

2050 ~ 30-77% of the time
2100 ~ 60-90% of the time

Marine heatwaves will likely 
increase in frequency and duration
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Summer Bottom Temperature (oC)
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RCP 4.5

+3 to 5 oC

draft results; do not cite

Based on Hermann et al. in review
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Downscaling is 
needed

GCMs may underestimate variance in 
projections

Accounting for predation changed the 
direction of projections from increases (single-
sp model) to declines (multi-sp)

Most pollock and cod scenarios crashed under 
business as usual (RCP8.5) by 2100; carbon 
mitigation (RCP 4.5) may lessen or prevent 
declines

Changing harvest rates through management 
can help lessen climate impacts, to a point. 
Considering regional management policies is 
important.

Holsman et al. in prep

Account for trophic 
interactions

Adaptation through 
fisheries 

management

Mitigation is lower 
risk


