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Assessment developments including climate 
enhanced multi-species models from the 

North Pacific. 
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Seasonal and area catch patterns
Eastern Bering Sea pollock
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Fishing: Seasonal roe production
C1 EBS Pollock SSC Presentation 

DECEMBER 2019



A-season Fishing conditions C1 EBS Pollock SSC Presentation 
DECEMBER 2019



Compare to B-season (summer) conditions…
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Summer 2019 noticeable dropoff…
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2017

2016

2019

2018

Winter season fishing patterns 
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Summer fishing distributions

2016 2018

2017 2019
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Summarizing spatial 
fishery patterns

a

bc

d
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All pollock boats combined…
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• Fishery observer sampling…
– Patterns in pollock growth

C1 EBS Pollock SSC Presentation 
DECEMBER 2019



Looking at weight-at-age

Are pollock smaller at 
age than normal???
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• 2008 year class generally
small at age

• 2012 looks better…
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Average
fishery weight-
at-age
by season
and year…
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Fishery catch-
at-age
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Scientific research survey
Independent from fishery data—

designed sampling
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Pollock 
density and 
temperature
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Survey stations in 
northern area…”NBS”

Formally surveyed in 2010 and 
2017
2018 an “emergency”
2019 a “full” Nbs
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Bottom trawl 
survey spatial 

patterns
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2010 standard survey 
(3.74 million t pollock estimated)

Northern area: trace amounts
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2017 standard survey 
(4.81 million t pollock estimated)

Northern area: 1.34 million t
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2018 standard survey 
(3.1 million t pollock estimated)

Northern area: 1.15 million t
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2019 standard survey 
(5.4 million t pollock estimated)

Northern area: 1.2xx million t
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New this year

• Evaluation of the cold-pool impact
• Survey age compositions also done using VAST
• Preliminary Acoustic-trawl index available

– Included in alternative model runs
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Modeling surveys

• To account for missed
areas/years…

• VAST model of Thorson

20192018
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Pollock biomass by regions—VAST runC1 EBS Pollock SSC Presentation 
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4 Year olds
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8 Year olds
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VAST Age 
compositions

compared to 
design-based
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Model configurations

• Base (as in 2018)
• VAST indices—account for Northern Bering Sea biomass
• New work on space-time modeling of survey data

– Layers of water column
– Led to an evaluation of effective “catchability”
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Population 
numbers of fish 

Scientific Research
Survey
Results 
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2012 Year class 
changing to the 
2013…
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` Data
Impact on
Model
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New data impact on model…

Data considerations
Name Updated catch 

to 2019
2018 fishery

age data
2019 Bottom 

trawl survey data AVO 2019 

Catch X

+Age Fishery X X

+BTS X X X

+AVO X X X X

Data
Impact on

Model
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Data
Impact on

Model
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Alternative treatments of 
bottom-trawl survey data

EBS pollock
Assessment 
Results
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EBS pollock
Assessment 
Results Alternative treatments of 

bottom-trawl survey data

VAST

Traditional
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Alternative models for bottom-trawl survey EBS pollock
Assessment 
Results
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New stuff

• Layers 

• Spatial-temporal survey age compositions
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Model
fits to 

indices

EBS pollock
Assessment 

Results

AVO

Bottom Trawl Survey

Acoustic trawl surveyC1 EBS Pollock SSC Presentation 
DECEMBER 2019



Bottom
trawl 
survey
Selectivity
…
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Rationale…
…time varying “catchability” for rigorously conducted scientific 
fishery-independent survey…

• Incorrect assumption if:
– Fish don’t move
– They stay in the same place in the water column

• Problem: how to estimate?

• Solution
– ”Layers” project combining information

Age 3-8 
Mean

catchability
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Acoustic and bottom trawl survey spatio-temporal 
modeling—Incorporating vertical distribution in 

index standardization
Cole Monnahan
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2007

2012

2018
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Acoustic       Bottom

2007

2012

2018
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Bottom
trawl 
survey
Selectivity
…
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Less flexibility in survey “catchability”
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Age 3-8 relative “availability” to bottom trawl survey

Independent estimate of
relative availability

Conclusion: tentative support for status quo model specification…
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Impact of constraining availability assumption.. C1 EBS Pollock SSC Presentation 
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Other model contrasts…
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Other model contrasts…

Bottom trawl survey

Acoustic trawl 
survey
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Model results…fit to data

Bering Sea
pollock
Bottom trawl survey
age data and
fits

EBS pollock
Assessment 
Results
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Bering Sea
pollock
Acoustic survey
age data and
fits

EBS pollock
Assessment 
Results
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Fishing mortality ratesEBS pollock
Assessment 
Results

Fishery
Selectivity…
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RetrospectivesEBS pollock
Assessment 
Results

Historical

Model based (stepwise data removal)

C1 EBS Pollock SSC Presentation 
DECEMBER 2019



EBS pollock
Assessment 
Results
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Age structured 
anomalies

• Biomass at age relative to 
mean

Year

Projected 2020
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Spawning 
biomass 
projection
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Projections

Female Spawning biomass (kt)

Catch and Tier 3 ABCs (kt)

Cautions:
• Current absolute biomass uncertain
• Future weight-at-age may add 

uncertainty
• Actual year-year fluctuations in 

catch unrealistic
Tables provided for VAST as well

EBS pollock
Assessment 
Results
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2019 Stock recruitmentEBS pollock
Assessment 
Results
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Factors for
reducing 
ABC
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Decision table diagnostics included

2020

2020
2018
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Multi-
species
model
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EBS pollock summary

• Outlook
– Spawning biomass declining

• From high levels
• Fishing challenges likely to increase

– Stock likely drop below mean  by 2021
• Age 1-abundance in 2019 survey seems good…

EBS pollock
Assessment 
Results
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