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GOA assessment Overview

“On” year for GOA, NMFS bottom trawl survey occurred! 

15 “full” assessments reviewed

4 “partial” assessments



Ecosystem Considerations summary
Western Gulf of Alaska 2021 Report Card
• The PDO continued its negative trend in 2021, reflecting cooling sea surface temperatures 

in the GOA. 
• Summer (June-August) 2021 sea surface temperatures in the western GOA were generally 

lower than 2020, although spring surface temperatures were elevated.
• Mesozooplankton biomass (sampled April-Sept) decreased in 2020, indicating average 

foraging conditions for planktivorous predators.
• Copepod community size slightly increased in 2020 (sampled April-Sept) indicating there 

were slightly more large species available (often considered of higher nutritional quality).
• Motile epifauna biomass, observed during 2021 AFSC bottom trawl survey (May-Aug), 

decreased from 2019 to 2021.
• Trends in capelin, as sampled by rhinoceros auklets at Middleton Island (April-Aug.), 

continue to be minimal in seabird chick diets in recent years.
• Fish apex predator biomass, observed during 2021 AFSC bottom trawl survey (May-Aug), 

increased from 2019 to 2021 to within just above 1SD below the long-term mean.
• Black-legged kittiwakes reproductive success in 2021 (June-July) increased from 2020.
• Modelled estimates of western Gulf of Alaska Steller sea lion non-pup counts continued a 

slightly increasing trend from previous years; however realized counts for non-pups show 
the lowest values in this area since 2011.



Ecosystem Considerations summary
Eastern Gulf of Alaska 2021 Report Card
• La Nina conditions prevailed in winter 2020/2021 and are predicted for winter 2021/2022.
• Summer (June-Aug.) 2021 sea surface temperatures in the eastern GOA remain within 1SD of the 

long-term mean.
• Total zooplankton density in in SEAK inside waters (May-Aug) increased from 2020, suggesting 

improved foraging conditions for planktivorous fish, seabirds, and mammals.
• The overall copepod community size (ratio of large calanoid copepods to total calanoid copepods) 

decreased due to decreased densities of large copepods and increased densities of small copepods.
• Motile epifauna biomass, observed during 2021 AFSC bottom trawl survey (May-Aug), decreased 

from 2019 to 2021. Hermit crabs, brittle stars, and other echinoderms are all below their long-term 
means. Eelpouts have also decreased from 2019 to 2021.

• Estimated total mature herring biomass (age 3+) of Sitka herring in spring 2020 continued to increase 
to the largest value in the time series (since 1980). The two populations with ocean influence (Sitka 
Sound and Craig) were elevated while populations in SEAK inner waters and Prince William Sound 
increased but remained low. 

• Fish apex predator biomass, observed during 2021 AFSC bottom trawl survey, trended downward 
from a high in 2015 to their second lowest value over the time series in 2021. The decrease over this 
time period has largely been driven by Arrowtooth flounder which are at their lowest value over the 
time series. Pacific halibut, sablefish, and Pacific cod, have all increased from 2019.

• Growth rates of piscivorous rhinoceros auklet chicks remain below the long-term mean in 2021 (June-
July), a pattern since 2015, suggesting that the adults were unable to find sufficient prey to support 
optimal chick growth.

• Modelled estimates of eastern Gulf of Alaska Steller sea lion non-pup counts continue an increasing 
trend. However, counts suggest that non-pup have been lower than predicted in 2019 and 2017. 



Ecosystem Considerations summary

SAFE introduction also included summaries on

• Regional Action Plan (RAP)

• Climate Integrated Modeling (GOACLIM) project



Overview
• 15 full assessments, 4 partials

Stock Assessment Tier
Pollock Full 3
Pacific cod Full 3
Sablefish Full 3
N & S rock sole Full 3
Shallow water flatfish Full 5
Rex sole Full 3
Arrowtooth flounder Full 3
Pacific ocean perch Full 3
Shortraker rockfish Full 5
Other rockfish Full 4/5/6
Rougheye & blackspotted rockfish Full 3
Demersal shelf rockfish Full 4/6
Atka mackerel Full 6
Octopus Full 6
Skates Full 5
Deepwater flatfish (Dover) Partial 3/6
Flathead sole Partial 3
Northern rockfish Partial 3
Dusky rockfish Partial 3
Thornyhead rockfish None 5
Sharks None 4/5/6
Forage species (including Squid) None eco



• Document layout and links…



GOA Economic synopsis



Revenue changes (and source)



General 
assessment 
considerations

GOA bottom trawl survey critical 
for 2021…

The Team recommended that 
authors of assessments with 
fishery data that have EM 
participants meet with existing 
EM committees to determine 
which biological data would need 
to be collected to inform 
assessments.



CIE reviews
(Center for Independent Experts)

• 2021: two completed rock soles and Pacific ocean perch

• 2022: Likely Tier 4/5 evaluations.



2021-20 22 ABC change



2021-20 22 ABC change

Overall a 5% increase 



Percentage change in ABC, 2021-2022



GOA Catch and ABC levels



GOA Catch and ABC levels



GOA 2021 ABC’s: 469,543 t



GOA 2022 ABC’s: 499,446 t



ABC / TAC

Team recommendations where ABC <maximum permissible:

Stair-step for dusky rockfish 
(applied to catch not F so 

FABC unavailable)



Stock status summary last year



Stock status summary this year



Species overviews

1. 2021 ABC/Catch and recommended changes
2. Highlights

• New data 
• Analytic approach (changes)

3. Stock status and trend
4. ABC/OFL

• Tier history and recommendations
• 2021, 2022 maxABC; recommended ABC



ABC  

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



GOA Pollock Data

Acoustic-trawl
surveys

Bottom trawl
surveys



2021 was “on” year for surveys in the GOA
2021 biomass estimates:
Shelikof acoustic: 527 kt,  15% increase from 2020.  
Summer acoustic: 431 kt,  26% decrease from 2019

NMFS bottom trawl: 494 kt,  92% increase from 2019
ADF&G bottom trawl: 65 kt,     9% increase from 2020

GOA Pollock



GOA Pollock surveys



1. GOA pollock apportionment

Minor change in % season and area apportionment from 2020



1. GOA pollock 
overview

Changes to the assessment model
– None

Author’s 2022 ABC 133,081 t
– Increase of 26% 

Concerns:  
– Conflict in size of 2018 year class
– Weight-age
– Survey catchability assumptions

Positives: 
– Return to normal age diversity w/ 

decline in 2012 cohort
– Indications of abundant 2020 year 

class
– Environmental conditions favorable

Spawning Biomass

Recruitment



Pollock in SE Alaska (separate ABC)

• Tier 5 model used for East 
Yakutat and SE.

• RE model fitted to biomass 
estimates from NMFS BT.

• M=0.3 assumed.
• ABC=11,363 t for 2022 and 

2023

2021 NMFS BT 
length 
composition



Team discussions—GOA pollock

Relative to weight-at-age changes in data
The Team recommends that the methodologies for projecting weight at age 
from the survey data be investigated, possibly by implementing a random-
effects model or a sample weighted mean approach rather than a simple 
average

Regarding NMFS Bottom trawl survey catchability:
The Team recommends the author further research this issue, including 
conducting a prior sensitivity analysis and potentially looking at applying 
priors (if available) for other surveys in the assessment. 

The Team supported the authors’ planned research into these topics and 
agreed their relative priority. 



1. GOA pollock 
overview

• Authors’ presentation



Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)

2. GOA Pacific cod



GOA Pacific cod ESP



GOA Pacific cod

Data



GOA Pacific cod

2020 Total catch   =  6,233 t
2021 Total Catch  = 18,040 t*
*As of Nov 15

Central GOA

Western GOA

• Overall descending 
trend in participation

• More vessels 
targeting cod in 2021 
than 2020



GOA Pacific cod

2021 28% decrease in abundance from 2019
2021 4% decrease  in biomass from 2019

AFSC bottom trawl survey

AFSC longline survey
58% increase from 2020
Remains below average



GOA Pacific cod



GOA Pacific cod



GOA Pacific cod



GOA Pacific cod 
Spawning biomass projections

Spawning biomass projections
2021

Year

B20%



GOA Pacific cod



GOA Pacific cod

Team agreed with the recommended model with 
environmental links on:

Growth
Natural mortality



GOA Pacific cod



3. Sablefish

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



Covered in Joint Team

3. Sablefish



2021 sablefish



Flatfish ABC Summary

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



Flatfish ABC’s

Deep-water ABC from Dover assessment Tier 3 + others Tier 6
Shallow water flats: N and S rock sole Tier 3, others Tier 5

Species 2021 ABC 2022 ABC Change
Shallow water flatfish 56,164 50,610 down 5,554 (10%)
Rex sole 15,416 19,141 up 3,725 (24%)
Deep water flatfish 5,926 5,908 down 18 (0%)
Flathead sole 39,377 40,175 up 798 (2%)
Arrowtooth flounder 126,970 119,779 down 7,191 (6%)
Subtotal 243,853 235,613 down 8,240 (3%)
Subtotal (without ATF) 116,883 115,834 down 1,049 (1%)



Flatfish 2021 ABC’s
243,853 t combined

Deep water 
flatfish

3%

Rex sole
6%

Flathead sole
16%

Shallow water 
flatfish

23%

Arrowtooth 
flounder

52%



Flatfish 2022 ABC’s
235,613 t combined

Deep water 
flatfish

3%

Rex sole
8%

Flathead sole
17%

Shallow 
water flatfish

21%

Arrowtooth 
flounder

51%



Flatfish ABC’s

Shallow water flats: N and S rock sole Tier 3, others Tier 5

Species 2021 ABC 2022 ABC Change
Shallow water flatfish 56,164 50,610 down 5,554 (10%)
Rex sole 15,416 19,141 up 3,725 (24%)
Deep water flatfish 5,926 5,908 down 18 (0%)
Flathead sole 39,377 40,175 up 798 (2%)
Arrowtooth flounder 126,970 119,779 down 7,191 (6%)
Subtotal 243,853 235,613 down 8,240 (3%)
Subtotal (without ATF) 116,883 115,834 down 1,049 (1%)



Rock sole 
assessments



Differences in growth by area

2-area model accounts for 
differences in growth between 
central and western GOA

Northern rock sole

Southern rock sole
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Rock soles survey biomass
Northern

+ 29%

+29%

Southern
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Summary–northern rock sole
• Overall fits to data were similar among the models 
 Some improvement in the fit to survey biomass by 2-area 

model
 Indications of non-stationarity for all models

 All models underestimate peak of male length distribution 
from survey 

• Retrospective results were similar among models

• Preferred model – Model 21.2
 Biologically appropriate given difference in growth between central 

and western GOA
 Estimated growth of central GOA growth morph  better described
 Majority of catch is from central GOA
 Important for estimating reference points

The Team agreed with this choice



Northern rock sole-central GOA



Northern rock sole-western GOA



Southern rock sole-central GOA



Southern rock sole-western GOA



4. Shallow-water flatfish Full assessment
Many components



4. Shallow-water flatfish catch



4. Shallow-water flatfish
Bi

om
as

s 
(1

00
0s

 t)

+1%



4. Shallow-water flatfish
Apportionments updated



4. Shallow-water flatfish

Plan Team discussions

• Area-specific model for two species of rock soles appropriate

• Other component stocks incidental catch seem consistent with survey trends



Deepwater
Flatfish ABC’s

Species 2021 ABC 2022 ABC Change
Shallow water flatfish 56,164 50,610 down 5,554 (10%)
Rex sole 15,416 19,141 up 3,725 (24%)
Deep water flatfish 5,926 5,908 down 18 (0%)
Flathead sole 39,377 40,175 up 798 (2%)
Arrowtooth flounder 126,970 119,779 down 7,191 (6%)
Subtotal 243,853 235,613 down 8,240 (3%)
Subtotal (without ATF) 116,883 115,834 down 1,049 (1%)

**Next full Deepwater flatfish assessment due in 2023, only 
some book-keeping on species inclusions

Projection model run w/ updated catches, minor change in ABC



Flatfish ABC’s

Shallow water flats: N and S rock sole Tier 3, others Tier 5

Species 2021 ABC 2022 ABC Change
Shallow water flatfish 56,164 50,610 down 5,554 (10%)
Rex sole 15,416 19,141 up 3,725 (24%)
Deep water flatfish 5,926 5,908 down 18 (0%)
Flathead sole 39,377 40,175 up 798 (2%)
Arrowtooth flounder 126,970 119,779 down 7,191 (6%)
Subtotal 243,853 235,613 down 8,240 (3%)
Subtotal (without ATF) 116,883 115,834 down 1,049 (1%)



6. GOA Rex sole



Survey CPUE

6. GOA Rex sole



Survey CPUE

6. GOA Rex sole



Survey CPUE

6. GOA Rex sole



Spatial differences in growth rates
6. GOA Rex sole



• Two area model; Growth estimated (internally) by area

Model 21 changes
• Francis data weighting
• Omitted 1984 and 1987 survey data
• Survey catchability prior based on survey efficiency studies

Bridging analyses

6. GOA Rex sole models

Western-Central GOA Eastern GOA



6. GOA Rex sole 
Executive summary tables (Model 21.0)

Quantity 

As estimated or As estimated or 
specified this year for: recommended this year for: 

2021 2022 2022* 2023* 

M (natural mortality rate) 0.17 0.17 0.17  0.17  
Tier 3a 3a 3a  3a  
Projected total (3+) biomass (t) 101,244 101,244 124,543 126,939 
Female spawning biomass (t) 44,500 44,500 51,713 56,777 
     B100% 

See area-specific tables below See area-specific tables below 

     B40% 
     B35% 
FOFL 
maxFABC 
FABC 
OFL (t) 18,779 18,779 23,302 25,049 
maxABC (t) 15,416 15,416 19,141 20,594 
ABC (t) 15,416 15,416 19,141 20,594 

 
          

    
     

     
      

 



6. GOA Rex sole Plan Team discussion

The Team supported Model 21.0
Encouraged pursuing maturity studies, developing an ageing error 
matrix, and exploring natural mortality rate alternatives. 



6. Rex sole



Flatfish ABC’s

Species 2021 ABC 2022 ABC Change
Shallow water flatfish 56,164 50,610 down 5,554 (10%)
Rex sole 15,416 19,141 up 3,725 (24%)
Deep water flatfish 5,926 5,908 down 18 (0%)
Flathead sole 39,377 40,175 up 798 (2%)
Arrowtooth flounder 126,970 119,779 down 7,191 (6%)
Subtotal 243,853 235,613 down 8,240 (3%)
Subtotal (without ATF) 116,883 115,834 down 1,049 (1%)



7. Arrowtooth flounder

• Full assessment in odd years
• Tier 3
• New catch, survey, age/length comps, no 

model changes



7. Arrowtooth flounder



7. Arrowtooth flounder

• Plan Team discussions
• Agreed with recommended ABC/OFL

• Noted research topics:
• Investigate lack of fit in female survey age and fishery 

length compositions, (differential female natural 
mortality)

• Consider GOA CEATTLE model (G. Adams), include efforts 
to streamline data pulls and processing between single 
and multi-species models

• Re-examine growth assumptions, update age-length 
conversion matrices, consider alternative surveys and 
VAST estimates



7. Arrowtooth flounder



Flatfish ABC’s

Species 2021 ABC 2022 ABC Change
Shallow water flatfish 56,164 50,610 down 5,554 (10%)
Rex sole 15,416 19,141 up 3,725 (24%)
Deep water flatfish 5,926 5,908 down 18 (0%)
Flathead sole 39,377 40,175 up 798 (2%)
Arrowtooth flounder 126,970 119,779 down 7,191 (6%)
Subtotal 243,853 235,613 down 8,240 (3%)
Subtotal (without ATF) 116,883 115,834 down 1,049 (1%)



8. Flathead sole

• Partial assessment
• Catches about 1% of survey biomass estimates
• Apportionments updated

Plan Team Discussion
• Apportionment issue: updated during an “on year” and whether 

appropriate given projections based on less current data
• Team accepted this year but indicated that generally unnecessary for 

stocks on a 4-year cycle



8. Flathead sole



GOA Rockfish

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



Rockfish 2021 ABC’s
55,107 t total



Rockfish 2022 ABC’s
56,554  t total



Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)



9. Pacific ocean perch

 Full assessment,
 Applica tion of model developed and presented in 

20 20 , and in Sept 20 21

 No change  in models  (uses  20 20  accepted model)
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GOA POP
Trawl survey biomass

2021 2nd largest in time series (CV=21%)



POP Projections

Spawning 
biomass 

projections

2021
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POP Apportionment



9. Pacific ocean perch

 Plan Team discussion
 The Model pres ented was  well developed s temming from 

multiple  Plan Team meetings , CIE reviews , and SSC
 Some ris k-table  s cores  of 2, but Team agreed with 

Author’s  recommendation (maxABC)
 As  noted by the  author, fie ldwork on untrawlable  a rea  and 

VAST res earch on s urvey index important
 Further work from CIE well ca tegorized and planned 

(App. 9b)



9. GOA Pacific ocean perch



Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)



10. Northern 
rockfish

• Partial Assessment
• new author
• Tier 3a
• Risk table all 1s



10. Northern rockfish



10. Northern rockfish

Team noted
• Continue to evaluate/consider GAP VAST estimates



10. Northern rockfish



Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)



11. GOA Shortraker rockfish

• Tier 5 full assessment



11. GOA Shortraker rockfish
• Tier 5 full assessment



Plan Team discussion

• The Team recommends that the authors look at alternative natural 
mortality estimation approaches

11. GOA Shortraker rockfish



Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)



12. GOA dusky rockfish

104



12. GOA dusky rockfish

105

Plan Team discussions
•See comments for VAST / GAP 

collaborations
•SSC’s stair-step approach 

recommended





Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)



13. GOA Blackspotted/Rougheye Rockfish

Full assessment
• Tier 3 species – 2021 full assessment 

• No model changes since 2015
• Two surveys (NMFS bottom trawl & NMFS longline)

jane.sullivan@noaa.gov



13. GOA Blackspotted/Rougheye Rockfish
Summary
Declines in both trawl and longline 
survey indices

Uncertainty in global scaling 
parameters

Mohn’s rho = 0.61 (Risk level 2 for 
assessment)

Recommended 2022 max ABC a 35% 
decrease from 2021



13. GOA Blackspotted/Rougheye Rockfish



13. GOA Blackspotted/Rougheye Rockfish



13. GOA Blackspotted/Rougheye Rockfish

Plan Team discussions
• Team agreed with author-recommended, noting consistency with 

available data
• The Team noted that the estimated dome shape of the selectivity 

should be evaluated in the future.
• The Team agreed with the data and model issues raised by the author 

including:
• data weighting, 
• trawl survey length data, 
• survey index refinements, and 
• parameterizations for survey catchabilities and selectivities. 

• The Team continued to place a high priority on developing robust 
species identification methods and in estimating composition data.



13. GOA Blackspotted/Rougheye Rockfish



Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)



14. Demersal shelf rockfish

• Full Assessment, Tier 4 (yelloweye) 
and Tier 6 (6 other species)

Kellii Wood
ADF&G

kellii.wood@alaska.gov



Four Management Areas:
Eastern Yakutat (EYKT)
Northern Southeast Outside (NSEO)
Central Southeast Outside (CSEO)
Southern Southeast Outside (SSEO)

Stock 
Assessment 
Survey

116
Photo credit: ADF&G



Sub/ROV
Density
Estimates
(95% CI)

117



14. Demersal shelf rockfish



SEO DSR Catch by Sector

119



14. 
Demersal 

shelf 
rockfish

Plan Team discussion
• Team noted the two-year cycle; 

the next in 2022
• Team noted:

• The ongoing effort to develop 
an age-structured assessment

• Recent IPHC surveys may 
provide additional data about 
yelloweye rockfish CPUE.



Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)

No thornyhead rockfish assessment in 2021



Rockfish ABC Summary

Species ABC 2021 ABC 2022 Change
POP 36,177 38,268 up 2,091 (6%)
northern rockfish 5,358 5,146 down 212 (4%)
Shortraker Rockfish 708 705 down 3 (0%)
Dusky 5,389 5,372 down 17 (0%)
Rougheye and Blackspotted Rockfish 1,212 788 down 424 (35%)
Demersal shelf 257 268 up 11 (4%)
Thornyhead 1,953 1,953 same  (0%)
Other rock 4,053 4,054 up 1 (0%)
Sub Total 55,107 56,554 up 1,447  (3%)



16. Other rockfish

Summary
Tier 4: Sharpchin
Tier 5: 17 slope sub-group species
Tier 6: 7 demersal sub-group, 2 slope species

Changes to the input data
• Catch updated through Oct 1, 2021
• NMFS bottom trawl survey data updated
• Updated random effects biomass model
• Reported catch from “unidentified rockfish”

Changes in assessment methodology
• None

Addressed SSC and Plan Team comments



16. Other rockfish

2021
Area OFL ABC TAC Catch

WGOA/CGOA 940 940 1,048

EGOA
WY 369 369 118

EY/SE 2,744$ 2,744# 36
Total 5,320 4,053 4,053 1,201*

• Exceeded combined Western/Central GOA ABC

*Catch as of Oct 1, 2021
#historically TAC set well below ABC in EY/SE, but not for 2020/2021
$Does not include ABC from northern rockfish



16. Other rockfish



16. Other rockfish



16. Other rockfish



16. Other 
rockfish



16. Other rockfish

Plan Team summary
• Appreciated the efforts to align M with the species mix but result was 

extreme variability due to survey. The survey has proven to be inaccurate 
in tracking the species biomass and mix of species…so:

• The Team recommended rolling over harvest recommendations from 2021 due 
to the discrepancy between catch and survey biomass and the estimation of 
weighted M being influenced by a few species that have patchy distributions 
and survey catchability/availability issues. 

• The Team recommends the author further explore issues with using the 
current method of weighted  M biomass estimates. 

• The Team continues to support an earlier recommendation that the 
DSR subgroup be moved into the DSR assessment and make the DSR 
assessment GOA-wide pending a Council analysis on spatial 
management implications. 

• The Team is encouraged that a working group is planning on addressing 
some of these issues and look forward to the outcomes.

• The Team recommends incorporating 1 t of the northern rockfish ABC 
apportionment for EGOA to be combined with OR in the WYAK 
management area and added for management purposes.



17. Atka mackerel

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



17. GOA Atka mackerel

2021 observed catches of Atka mackerel summed for 20 km2 cells.  
Shaded areas represent areas closed to directed Atka mackerel fishing 
(all of GOA).

2020 TAC
• 3,000 t

2020 Catch
• 608 t

2021 TAC
• 3,000 t

2021 Catch
• 940 t 
(11/1/21)



17. GOA Atka mackerel

Atka mackerel survey CPUE by station for 2019 and 2021.
stars represent tows where Atka mackerel were absent, height of bars is proportional to 

CPUE by weight.

2019

2021

(837 t Gulf-wide)

(24,411 t Gulf-wide)



17. GOA Atka mackerel



18. GOA skates

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



18. GOA Skates



AFSC BTS biomass – big skate



big skate biomass by area 



AFSC BTS biomass – longnose skate



longnose skate biomass by area



big skate (Beringraja binoculata) 

     As estimated or specified 
last full assessment for 

As estimated or 
recommended this year for: 

Quantity   2020 2021 2022 2023 
M (natural mortality)  0.1 0.1 0.1 0.1 
Specified/recommended Tier 5 5 5 5 

Biomass (t)  

W 10,109 10,109 7,882 7,882 
C 20,798 20,798 19,756 19,756 
E 11,861 11,861 10,581 10,581 

GOA-wide 42,779 42,779 38,220 38,220 
FOFL (F=M) 0.1 0.1 0.1 0.1 
maxFABC (F=0.75*M) 0.075 0.075 0.075 0.075 
FABC 0.075 0.075 0.075 0.075 
OFL (t) GOA-wide 4,278 4,278 3,822 3,822 

Maximum 
permissible 

ABC (t) 

W 758 758 591 591 
C 1,560 1,560 1,482 1,482 
E 890 890 794 794 

Recommended 
ABC (t) 

W 758 758 591 591 
C 1,560 1,560 1,482 1,482 
E 890 890 794 794 

Status 
  As determined last year for: As determined this year for: 

  2018 2019 2020 2021 
Overfishing?   no na no na 

(for Tier 5 stocks, data are not available to determine whether the stock is in an overfished 
condition) 

 

harvest recs – big skate



longnose skate (Raja rhina) 

     As estimated or specified 
last full assessment for 

As estimated or 
recommended this year for: 

Quantity   2020 2021 2022 2023 
M (natural mortality)  0.1 0.1 0.1 0.1 
Specified/recommended Tier 5 5 5 5 

Biomass (t)  

W 2,156 2,156 2,013 2,013 
C 25,583 25,583 27,258 27,258 
E 7,558 7,558 6,890 6,890 

GOA-wide 34,487 34,487 36,162 36,162 
FOFL (F=M) 0.1 0.1 0.1 0.1 
maxFABC (F=0.75*M) 0.075 0.075 0.075 0.075 
FABC 0.075 0.075 0.075 0.075 
OFL (t) GOA-wide 3,449 3,449 3,616 3,616 

Maximum 
permissible 

ABC (t)  

W 158 158 151 151 
C 1,875 1,875 2,044 2,044 
E 554 554 517 517 

Recommended 
ABC (t) 

W 158 158 151 151 
C 1,875 1,875 2,044 2,044 
E 554 554 517 517 

Status 
  As determined last year for: As determined this year for: 

  2018 2019 2020 2021 
Overfishing?   no na no na 

(for Tier 5 stocks, data are not available to determine whether the stock is in an overfished 
condition) 

 

harvest recs – longnose skate



other skates (Bathyraja species) 

     As estimated or specified 
last full assessment for 

As estimated or 
recommended this year for: 

Quantity   2020 2021 2022 2023 
M (natural mortality)  0.1 0.1 0.1 0.1 
Specified/recommended Tier 5 5 5 5 
Biomass (t)  GOA-wide 11,662 11,662 13,114 13,114 
FOFL (F=M) 0.1 0.1 0.1 0.1 
maxFABC (F=0.75*M) 0.075 0.075 0.075 0.075 
FABC 0.075 0.075 0.075 0.075 
OFL (t) GOA-wide 1,166 1,166 1,311 1,311 

Maximum 
permissible 

ABC (t) GOA-wide 875 875 984 984 
Recommended 

ABC (t) GOA-wide 875 875 984 984 

Status 
  As determined last year for: As determined this year for: 

  2018 2019 2020 2021 
Overfishing?   no na no na 

(for Tier 5 stocks, data are not available to determine whether the stock is in an overfished 
condition) 

 

harvest recs – other skate



18. Skates

Plan Team discussion
• Some notes about state management in Prince William Sound
• Agreed with recommended ABCs/OFLs 
• The Team noted natural mortality review could be worthwhile



19. GOA sharks (no assessment in 2021)

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



20. GOA octopus

Species 2021 catch ABC 2021 ABC 2022 Change
Pollock 98,769 115,870 144,444 up 28,574  (25%)
Pacific Cod 12,272 23,627 24,043 up 416  (2%)
Sablefish 14,115 21,475 22,794 up 1,319  (6%)
Flatfish 2,717 116,883 115,834 down 1,049  (1%)
Arrowtooth flounder 9,517 126,970 119,779 down 7,191  (6%)
Rockfish 35,882 55,107 56,554 up 1,447  (3%)
Atka mackerel 940 4,700 4,700 same   (0%)
Skates 2,609 6,670 6,563 down 107  (2%)
Sharks 1,639 3,755 3,755 same   (0%)
Octopus 51 980 980 same   (0%)
Total 178,511 476,037 499,446 up 23,409  (5%)



20. GOA Octopus

• Tier 6, no change

Harvest Recommendations 

Quantity 

As estimated or 
specified in the last assessment for: 

As estimated or 
recommended this year for: 

2020 2021 2022 2023 
Tier 6 (max. historical catch)     
maximum historical catch 1,307 1,307 1,307 1,307 
OFL (t) 1,307 1,307 1,307 1,307 
Maximum ABC (t) 980 980 980 980 
ABC (t)  
 

980 980 980 980 

Status 
As determined last year for: As determined this year for: 

2018 2019 2020 2021 
Overfishing no n/a no n/a 

 



20. GOA Octopus

Plan Team discussion
• Noted different approaches used in BSAI for octopus
• Current Tier 6 appears sufficiently precautionary



Plan Team-
Recommended 
Harvest 
Specifications 
(Table 1)

Table 1. Plan Team recommended OFLs and ABCs for Groundfish in the Gulf of Alaska (metric tons) for 2022 and 2023.

2021 Catch
Species Area OFL ABC TAC 11/6/2021 OFL ABC OFL ABC

State GHL n/a 2,643                n/a n/a 3,327                n/a 3,298                          
W (610) n/a 18,477              18,477              18,112              n/a 23,720              n/a 23,511                        
C (620) n/a 54,870              54,870              52,432              n/a 69,259              n/a 68,651                        
C (630) n/a 24,320              24,320              23,079              n/a 30,053              n/a 29,789                        
WYAK n/a 5,412                5,412                5,145                n/a 6,722                n/a 6,663                          

Subtotal 123,455            105,722            103,079            98,768              154,983            133,081            153,097            131,912                      
EYAK/SEO 13,531              10,148              10,148              1                       15,150              11,363              15,150              11,363                        

Total 136,986            115,870            113,227            98,769              170,133            144,444            168,247            143,275                      
W n/a 7,986                5,590                3,792                n/a 7,285                n/a 6,933                          
C n/a 13,656              10,242              8,258                n/a 14,474              n/a 13,775                        
E n/a 1,985                1,489                222                   n/a 2,284                n/a 2,174                          
Total 28,977              23,627              17,321              12,272              29,131              24,043              27,715              22,882                        
W n/a 3,224                2,428                1,763                n/a 3,727                n/a 3,951                          
C n/a 9,527                8,056                6,551                n/a 9,965                n/a 9,495                          
WYAK n/a 3,451                2,929                2,188                n/a 3,437                n/a 3,159                          
SEO n/a 5,273                4,579                3,613                n/a 5,665                n/a 5,398                          
GOA Total1 n/a 21,475              17,992              14,115              n/a 22,794              n/a 22,003                        

Alaska-wide OFL and ABC2 AK Total 60,426              29,588              n/a 40,432              34,521              42,520              36,318                        
W n/a 24,151              13,250              26                     n/a 21,256              n/a 22,464                        
C n/a 28,082              28,082              1,654                n/a 25,305              n/a 26,743                        
WYAK n/a 2,808                2,808                1                       n/a 2,531                n/a 2,674                          
EYAK/SEO n/a 1,123                1,123                1                       n/a 1,518                n/a 1,605                          

Total 68,841              56,164              45,263              1,682                62,273              50,610              65,676              53,486                        
W n/a 225                   225                   1                       n/a 256                   n/a 256                             
C n/a 1,914                1,914                79                     n/a 2,139                n/a 2,105                          
WYAK n/a 2,068                2,068                5                       n/a 1,431                n/a 1,408                          
EYAK/SEO n/a 1,719                1,719                4                       n/a 2,082                n/a 2,049                          

Total 7,040                5,926                5,926                89                     7,026                5,908                6,920                5,818                          
W n/a 3,013                3,013                14                     n/a 2,981                n/a 3,222                          
C n/a 8,912                8,912                269                   n/a 12,076              n/a 13,054                        
WYAK n/a 1,206                1,206                2                       n/a 1,361                n/a 1,439                          
EYAK/SEO n/a 2,285                2,285                -                    n/a 2,723                n/a 2,879                          

Total 18,779              15,416              15,416              285                   23,302              19,141              25,049              20,594                        
W n/a 32,377              14,500              332                   n/a 33,658              n/a 33,214                        
C n/a 69,072              69,072              9,114                n/a 68,394              n/a 67,493                        
WYAK n/a 8,380                6,900                47                     n/a 6,707                n/a 6,619                          
EYAK/SEO n/a 17,141              6,900                24                     n/a 11,020              n/a 10,875                        

Total 151,723            126,970            97,372              9,517                143,100            119,779            141,231            118,201                      
W n/a 14,209              8,650                106                   n/a 14,755              n/a 14,708                        
C n/a 20,826              15,400              555                   n/a 22,033              n/a 21,962                        
WYAK n/a 2,427                2,427                -                    n/a 1,511                n/a 1,506                          
EYAK/SEO n/a 1,915                1,915                -                    n/a 1,876                n/a 1,870                          

Total 47,982              39,377              28,392              661                   48,928              40,175              48,757              40,046                        
W n/a 1,643                1,643                1,654                n/a 2,602                n/a 2,523                          
C n/a 27,429              27,429              24,809              n/a 30,806              n/a 29,869                        
WYAK n/a 1,705                1,705                1,663                n/a 1,409                n/a 1,366                          
W/C/WYAK 36,563              30,777              30,777              28,126              41,470              34,817              40,211              33,758                        
SEO 6,414                5,400                5,400                -                    4,110                3,451                3,985                3,346                          

Total 42,977              36,177              36,177              28,126              45,580              38,268              44,196              37,104                        
W n/a 2,023                2,023                708                   n/a 1,944                n/a 1,859                          
C n/a 3,334                3,334                1,670                n/a 3,202                n/a 3,061                          
E n/a 1                       -                    -                    n/a -                    n/a -                              

Total 6,396                5,358                5,357                2,378                6,143                5,146                5,874                4,920                          
W n/a 52                     52                     5                       n/a 51                     n/a 51                               
C n/a 284                   284                   197                   n/a 280                   n/a 280                             
E n/a 372                   372                   273                   n/a 374                   n/a 374                             

Total 944                   708                   708                   475                   940                   705                   940                   705                             
W n/a 270                   270                   146                   n/a 269                   n/a 259                             
C n/a 4,548                4,548                2,748                n/a 4,534                n/a 4,373                          
WYAK n/a 468                   468                   30                     n/a 427                   n/a 412                             
EYAK/SEO n/a 103                   103                   -                    n/a 142                   n/a 137                             

Total 8,655                5,389                5,389                2,924                8,614                5,372                8,146                5,181                          
W n/a 168                   168                   21                     n/a 184                   n/a 182                             
C n/a 456                   456                   175                   n/a 235                   n/a 234                             
E n/a 588                   588                   185                   n/a 369                   n/a 365                             

Total 1,456                1,212                1,212                381                   947                   788                   937                   781                             
 Demersal shelf rockfish Total 405                   257                   257                   105                   422                   268                   422                   268                             

W n/a 352                   352                   42                     n/a 352                   n/a 352                             
C n/a 910                   910                   99                     n/a 910                   n/a 910                             
E n/a 691                   691                   133                   n/a 691                   n/a 691                             

Total 2,604                1,953                1,953                274                   2,604                1,953                2,604                1,953                          
W/C n/a 940                   940                   1,060                n/a 940                   n/a 940                             
WYAK n/a 369                   369                   119                   n/a 370                   n/a 370                             
EYAK/SEO n/a 2,744                300                   40                     n/a 2,744                n/a 2,744                          

Total 5,320                4,053                1,609                1,219                5,320                4,054                5,320                4,054                          
 Atka mackerel Total 6,200                4,700                3,000                940                   6,200                4,700                6,200                4,700                          

W n/a 758                   758                   142                   n/a 591                   n/a 591                             
C n/a 1,560                1,560                752                   n/a 1,482                n/a 1,482                          
E n/a 890                   890                   193                   n/a 794                   n/a 794                             

Total 4,278                3,208                3,208                1,087                3,822                2,867                3,822                2,867                          
W n/a 158                   158                   26                     n/a 151                   n/a 151                             
C n/a 1,875                1,875                447                   n/a 2,044                n/a 2,044                          
E n/a 554                   554                   417                   n/a 517                   n/a 517                             

Total 3,449                2,587                2,587                890                   3,616                2,712                3,616                2,712                          
 Other Skates GOA-wide 1,166                875                   875                   632                   1,311                984                   1,311                984                             

 Sharks GOA-wide 5,006                3,755                3,755                1,639                5,006                3,755                5,006                3,755                          
 Octopuses GOA-wide 1,307                980                   980                   51                     1,307                980                   1,307                980                             

TOTAL 610,917            484,150            407,976            178,511            616,157            511,173            615,816            511,584                      

1 The sablefish ABC total for the GOA is not included in the grand total.
2 The Alaska-wide sablefish OFL and ABC are included in the grand total.

Dusky Rockfish

Pacific ocean perch

Sources:  2021 OFLs, ABCs, and TACs, as well as 2022 OFLs and ABCs, are from harvest specifications adopted by the Council in December 2020. 2021 catches through November 6, 2021 from 
AKR Catch Accounting.  

Shortraker Rockfish

Rougheye and Blackspotted 
Rockfish

Other Rockfish

Big Skate

Longnose Skate

Thornyhead Rockfish

Plan Team Rec 2022 Plan Team Rec 2023

Pollock

Pacific Cod

Northern Rockfish

Sablefish

Shallow-water Flatfish

Deep-water Flatfish

Rex Sole

Arrowtooth Flounder

Flathead Sole



Halibut DMRs



Actions for the Council

• Approve GOA Groundfish SAFE report

• TACs and apportionments for 2022-2023 (Table 1) 
including state waters considerations for Pacific cod 
(Table 2)

• Halibut Prohibited Species Catch (PSC) Limits (Table 14)
• Halibut PSC in trawl fisheries (Table 15)
• Halibut PSC in hook and line fisheries (Table 16)
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Halibut PSC apportionment

• While developing proposed groundfish harvest levels, the Council will also 
review the need to control halibut PSC and  will recommend appropriate 
apportionments of PSC limits to  fishery categories as PSC allowances. 

• Fishery PSC allowances 
intended to optimize total groundfish harvest under established PSC limits, 
taking into consideration anticipated amounts of incidental catch of prohibited 
species in each fishery category. 

GOA GF FMP (3.6.2.1.1) sets specific procedure for modifying halibut PSC limits 
during annual harvest specifications process

https://www.npfmc.org/wp-content/PDFdocuments/fmp/GOA/GOAfmp.pdf


Halibut PSC apportionment (cntd)

• Types of information the Council will consider relevant to seasonal allocation of 
PSC limits include: 

• Seasonal distribution of prohibited species; 
• Seasonal distribution of target groundfish species relative to prohibited 

species distribution; 
• Expected prohibited species bycatch needs on a seasonal basis relevant to 

change in prohibited species biomass and expected catches of target 
groundfish species; 

• Expected variations in bycatch rates throughout the fishing year; 
• Expected changes in directed groundfish fishing seasons;
• Expected start of fishing efforts; and
• Economic effects of establishing seasonal prohibited species 

apportionments on segments of the target groundfish industry.



Actions for the Council

• Approve SAFE report

• TACs and apportionments for 2022-2023 (Table 1) 
including state waters considerations for Pacific cod 
(Table 2)

• Halibut Prohibited Species Catch (PSC) Limits (Table 14)
• Halibut PSC in trawl fisheries (Table 15)
• Halibut PSC in hook and line fisheries (Table 16)

• Halibut Discard Mortality Rates (DMRs) (Table 17)
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