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Terms of reference  
(abbreviated) 

From some important AFSC stock assessments: 
• To what extent do fishery dependent and independent 

survey data quality, statistical precision, and timeliness 
issues impact overall assessment? 
– What are the major successes? 
– What are the major limitations/weaknesses and how could 

they be resolved?  
– List recommendations for prioritizing fishery-independent 

and fishery-dependent data collection? 
• Identify the highest priority needs 

– Are data readily accessible to Center stock assessment 
scientists and to various external researchers who may wish 
to replicate NMFS stock assessments? 



Number of Stock Assessments 
• Bering Sea and Aleutian Islands Groundfish FMP 

– 25 ACLs 
• 125 species – 8 complexes of more than one species 

• Gulf of Alaska Groundfish FMP 
– 26 ACLs  

• 111 species – 10 complexes of more than one species 
• Bering Sea and Aleutian Islands Crab FMP 

– 10 ACLs (AFSC has lead on 4 assessments) 
– Management is deferred to State of AK with Fed 

oversight 
 
12 minor stocks managed using catch-only data   

   
 

 
 

Major success that so many assessments completed each year Major limitation to develop and address all concerns regarding 
assessments 



SAFE 
Report    



Outline 

• EBS pollock 
• EBS Flatfish 
• GOA rockfish 



Observer data 

• Multi-species management 
• Data collection for assessments 
• Bycatch evaluation 



Bycatch evaluation (by pollock fishery) 



 

Bycatch evaluation (in other fisheries) 

Major success to understand multi-species nature of different 
fisheries, and compliance w/ TACs 



 

Bycatch evaluation (Prohibited Species) 



Extended prohibited species analysis  
 
Salmon bycatch 

 

Major success that elaborate bycatch analyses are possible 

Major issue that genetic 
sampling has reduced 
basic biological sampling 



EBS pollock assessment data 

 



Trends in size 
Observer catch estimates 



Observer catch estimates 
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at 
age 

Age 

Observer catch estimates 

Fishery dependent data on 
total catch is well measured 



Generally older 
pollock 

Surveys 
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Acoustic Trawl 

 
   Preliminary… 

Issue on how to deal with 
variable stock overlap 
into Russian zone… 



 

Fishery 2009 Bottom-trawl survey 2009 AT Survey 2009

Fishery 2010 Bottom-trawl survey 2010 AT Survey 2010

Fishery 2011 Bottom-trawl survey 2011

Fishery 2012 Bottom-trawl survey 2012 AT Survey 2012

Age

0

500

1000

1500

2000

0

1,000

2,000

3,000

0

500

1000

0

50

100

150

200

250

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

0

500

1000

1500

2000

0

200

400

600

800

0

500

1000

1500

2000

0

200

400

600

800

1,000

0

200

400

600

800

0

1,000

2,000

3,000

4,000

 EBS pollock new age data (2012) 



Assessment model fit to bottom  
trawl survey data; EBS pollock 
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In some years survey estimates inconsistent with other data and or model 



EBS pollock survey age data 

• Bottom-trawl ages 
– Done in current year 

• Acoustic ages 
– Based on current year’s bottom-trawl data collection 

• Plus some side collections to cover youngest ages 

– In odd years the even-years survey age composition 
data are updated 

• Both provide good insight on year-class 
abundance and update estimation 

Major success that survey age data made available in year of survey 



EBS pollock, unique data index 
AVO—Acoustic Vessels of Opportunity 

• Abundance index used for the first time in 2011  
– Fill gap off-years of Research Vessel 
– 2006-2011 
– Industry-based charters 

Odd years 
Vessel working outside 

of EBS 



EBS pollock AVO index 
Acoustic Vessels-of-Opportunity 



 

2009  AVO (acoustics from bottom trawl survey) Acoustic trawl (Oscar Dyson) 

EBS pollock 



2006 

 

EBS pollock 



 

2007 

EBS pollock 



  

 

2008 

EBS pollock 



 

2009 

EBS pollock 



 

2010 

EBS pollock 



 

2011 

EBS pollock 
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Major success that innovative index developed and “fills in gap” for 
mid-water abundances 



Bottom trawl survey and flatfish 

• Bering Sea shelf survey is multi-species 
– Works well for the shelf flatfish species 

• Survey area covers the majority of distribution 
• Observation errors low 
• Temperature situation a factor 

– Accounted for thanks to data collection and model 
implementation 

 



228 out of 376 stations 2010 



308 out of 376 stations 
2010 



Survey Survey Survey Survey Survey
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Yellowfin sole survey age composition 
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q e T= +α βMajor success that survey data  
can account for environmental conditions 



Bering Sea Aleutian Islands  
Tier: 1 2 3 4 5 6 

Number of stocks 3 0 12 0 7 3 
Biomass estimation method 

NA 3 11 3 
Average 1 3 

Weighted average 1 
Kalman filter 1 
Most recent         2   

Proportion estimation method  
NA 3 7 6 3 

Average     1       
Weighted average 4 1 

BSAI stocks by FMP Tier 



GOA stocks by FMP Tier 
Gulf of Alaska 

Tier 1 2 3 4 5 6 
Number of stocks 0 0 9 2 11 5 

Biomass estimation method 
NA 9 5 

Average 1 7 
Most recent 1 3 

Mature biomass         1   
Proportion estimation method  

NA 1 3 4 
Average 2 2 

Weighted average 4 1 2 
Most recent 3 4 

Historical catch           1 



Survey averaging approach 

 

Kamchatka flounder 
 

Shortspine thornyheads 
 

Challenge to use available information in a timely, appropriate way 



GOA Rockfish Issues 

• Rockfish assessments are diverse 
    ( 8 assessments) 

– POP is a single species age-structured 
   assessment and target fishery 15,000t 
– Other rockfish complex has 17 species  
   on bycatch only status based on reliable 
   survey biomass 
 

 
 
 



GOA Rockfish Issues 
• Fishery Independent Data (Surveys) 

 
– Trawl survey   

• trawlable /untrawlable issues 
• High variability in survey estimates 
• Reduction in survey effort affects precision 
• Minor species grouped into complexes may be more 

prevalent in untrawlable habitat 

 
 

 
 



Example: Northern rockfish (NR) 
Survey uncertainty 



Example: NR patchy distribution 



GOA Rockfish Issues 

• Fishery Dependent Data (Observer) 
• Good observer coverage – CGOA rockfish plan 
• Numerous species for observer collections (age/length) 
• Catch accounting extrapolations for minor species 
• Historical catches uncertain 

 
 
 
 
 
 



Example: NR Catch 



GOA Rockfish Issues 

• Fishery Dependent and Independent Data 
(Biological data) 
– Aging 

• Difficult to age – time consuming and experience 
needed 

• Bottleneck  in numbers that can be aged 
• Numerous species and assessments 
• Increasing demands as assessments expand 

– Maturity 
• Many age at maturity estimates based on little data 

 
 
 



Example: NR age composition 



Example:  NR Recruitment uncertainty 



Example: NR Model uncertainty 



GOA Rockfish Issues 

• Harlequin rockfish example 
• Part of other rockfish (OR) complex – 17 species 
• Caught as bycatch in rockfish fishery 
• Low survey biomass (4% of OR complex) 

– Trawlable/untrawlable? 

• Prominent in commercial rockfish fishery (35% of OR 
complex) 

– Fishing in survey “untrawlable” grounds? 

• Harlequin proportion of other rockfish ABC exceeded 
– Rockfish fishery constrained – exceeded TAC 

 

 
 



Harlequin 
catch vs 
survey 

untrawlable 
grid 



GOA Rockfish Issues 

• Rockfish estimates have high uncertainty 
• Limited aging capabilities 
•  poor survey coverage and performance 
• Potential trawlable/untrawlable trawl survey issues 
• Management of minor species lumped in complexes 

difficult 

• Rockfish would likely have biggest buffer of AK 
stocks if managed on an uncertainty based 
ABC 

 
 
 



Extras! 

 



Overarching Questions for Reviewers 

• Relationship of current and planned fishery assessment data activities to 
Center fishery assessments mandates and requirements  
– Is the Center doing the right things? 

• Opportunities  
– are there opportunities that the Center should be pursuing in collecting and 

compiling fishery assessment data, including shared approaches with 
partners? 

• Scientific/technical approach  
– are the Center’s fishery data objectives adequate, and is the Center using the 

best suite of techniques and approaches to meet those objectives? 
• Organization and priorities  

– Is the Center’s fishery data system properly organized to meet its mandates 
and is the allocation of resources among program appropriate? 

• Scientific conduct  
– are the Center’s fishery data programs being conducted properly (survey 

design, standardization, integrity, peer review, transparency, confidentiality, 
PII, etc.)? 

 



Area Stock Tier Biomass Proportions 
BSAI  Pacific cod 3 Scaled to BSAI  w/ KF NA 

AK  Sablefish 3 NA 5 year wtd avg srvy & fshry 
BSAI  Greenland Turbot 3 NA Most recent three  
BSAI  POP 3 NA 4-6-9 weighting by subarea 
BSAI  Rougheye/BS  3 NA 4-6-9 weighting by subarea 
BSAI  Alaska skate 3 NA NA 
BSAI  Atka mackerel 3 NA 8-12-18-27 weighting  
BSAI  Kamchatka 5 7-year average NA 
Bogo Pollock 5 Most recent  NA 
BSAI  Other flatfish 5 Most recent NA 
BSAI  Shortraker  rockfish 5 Kalman filter NA 
BSAI  other rockfish 5 4-6-9 weighting  4-6-9 weighting 
BSAI  other skates 5 Most recent three NA 
BSAI  sculpins 5 Most recent three NA 
GOA pollock 3 NA 4 most recent average 
GOA Pacific cod 3 NA 3 most recent average 
GOA Arrowtooth 3 NA Most recent  
GOA flathead sole 3 NA Most recent 
GOA northern rockfish 3 NA 4-6-9 weighting 
GOA Pel. shelf rockfish (dusky) 3 NA 4-6-9 weighting 
GOA POP 3 NA 4-6-9 weighting 
GOA RE/BS rockfish 3 NA 4-6-9 weighting 
GOA Shallow flats N, S rock sole 3 NA Most recent  

         



Area Stock Tier Biomass Proportions 
GOA Pollock 3 NA 4 most recent average 
GOA Pacific cod 3 NA 3 most recent average 
GOA Arrowtooth 3 NA Most recent  
GOA flathead sole 3 NA Most recent 
GOA northern rockfish 3 NA 4-6-9 weighting 
GOA Pel. shelf rockfish (dusky) 3 NA 4-6-9 weighting 
GOA POP 3 NA 4-6-9 weighting 
GOA RE/BS rockfish 3 NA 4-6-9 weighting 
GOA Shallow flats N, S rock sole 3 NA Most recent  
GOA Demersal shelf  4 Most recent  NA 
GOA Other rockfish – sharpchin 4 Most recent three  4-6-9 weighting  
GOA Big skate 5 Most recent three Most recent three 
GOA deep flats Dover sole 5 most recent  Most recent (dover) 
GOA longnose skate 5 Most recent three Most recent three 
GOA Oher rockfish - other  5 Most recent three 4-6-9 weighting 
GOA Other skates 5 Most recent three NA 
GOA rex sole 5 Mature biomass  Most recent  
GOA Sculpins 5 Most recent four NA 
GOA shallow flats - others 5 Most recent  Most recent  
GOA Sharks - spiny dogfish 5 Most recent three NA 
GOA shortraker rockfish 5 Most recent three 4-6-9 weighting 
GOA Thornyhead 5 Most recent  Most recent  
GOA Atka mackerel 6 NA NA 
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