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Background

• Crab Conservation Workplan (December 2022)
• SSC report (October 2022) and Council motion (December 2022)
• Initial CPT discussion (May 2023)
• SSC report, AP motion, Council motion (June 2023)
• Working group met for four two-hour meetings (Nov / Dec 2023)

• Composed of CPT / SSC members and NMFS employees 



Council motion (June 2023)

The Council approves the objectives of working group as follows: 
• Identify data sources, major data gaps, and assumptions to estimate unobserved 
mortality for stock assessments and to better understand temporal/spatial extent 
across fisheries and gear types. 
• Provide research priority recommendations and/or needed research projects. 

The anticipated products include: 
• Framework for estimating unobserved fishing mortality and explicitly incorporating into 
stock assessments. 
• Report on specific research priorities and data needs. 
• Recommendations for approaches to investigate spatial/temporal extent of unobserved 
mortality over fisheries and gear types to the extent practicable.  

The Council will consider a public workshop on the working group progress and/or products in the 
future. 



Working Group Terms of Reference / Caveats

• Only considered “big three” stocks: BBRKC, EBS Tanner and snow
• Did not consider any uncertainty around data on observed mortality
• Did not consider any habitat effects from gear (direct mortality only)
• Gear considered: pots, ghost pots, hook and line, non-pelagic trawl, 

pelagic trawl 
• WG cautions that conclusions and perspectives in this report reflect 

the perspective and expertise of the membership



Outline

1. Assumptions and uncertainties for estimating unobserved mortality
2. Tools for estimating unobserved mortality
3. Framework for incorporating unobserved mortality in stock 

assessment models
4. Framework for comparing potential magnitude among gears and 

research priorities (Tables 1 & 2)
5. Working group recommendations



Information required for assessing UFM
1. Estimated gear bottom contact in space and time
2. Distribution of crab in space and time
3. Probability of gear-crab encounter based on (1) and (2) 
4. Mortality rate if encounter occurs

1. Assumptions & uncertainties

Other considerations
• Variability in gear materials & design likely critical to unobserved 

mortality



Most important existing and in-development tools
• Fishing Effects (FE) model (FAST Lab, APU)

• Bottom contact estimates for 50 gear configurations
• Currently available
• Doesn’t estimate contact with crab or “lethality” of gear

2. Tools for estimating UFM



Most important existing and in-development tools

• Species Distribution Models (NMFS / OSU)
• Snow crab and BBRKC
• Models completed, papers in review
• Topics of research updates this meeting 

(Thursday afternoon)

• Gear / crab overlap (NMFS / UAF)
• Combined FE and SDM output
• Just starting

2. Tools for estimating UFM



Most important existing and in-development tools

• BBRKC satellite tagging 
• (ADF&G / BSFRF / NMFS)
• Extensive data collection
• Analysis under way

2. Tools for estimating UFM



First approach for incorporating U (unobs. mortality)
• Parameterized for each gear as:

• Incorporated as additional mortality term (U; specified or estimated) or 
additional “fleet” (fit to data)

• Required data do not exist
• Most valuable as a research model framework

3. Incorporating UFM in assessments



Second approach for incorporating UFM in models

• Incorporate independent estimates of UFM in models
• Similar to approach for incorporating observed bycatch mortality
• Could be similar to previous approach of inflating observed bycatch 

mortality to evaluate sensitivity of snow crab population to UFM
• Could be informed by additional field experiments estimating 

unobserved:observed mortality ratios for different gear types

3. Incorporating UFM in assessments



Incorporating UFM in models: caveats

• Most necessary data do not exists
• Model structure varies for different stocks, requiring specific 

approaches for each
• Any approach for incorporating unobserved mortality would undergo 

normal CPT / SSC / AP / Council review process before 
implementation for management purposes

3. Incorporating UFM in assessments



Table 1: Information for estimating magnitude, 
data availability and gaps, and research priorities 
• Individual fishing event level

• Area contacted
• Time on bottom
• “Lethality” of gear

• Population level
• Total # of events
• Overlap with crab

• Information types for each level
• Magnitude
• Data available
• Research priority
• Research timeline

4. Framework for estimating magnitude of UFM and research priorities 



4. Framework for estimating magnitude of UFM and research priorities 

Table 1 (fixed gear). Note shading for medium / high priority research items.



4. Framework for estimating magnitude of UFM and research priorities 

Table 1 (trawl gear). Note shading for medium / high priority research items.



Table 2: Information required for estimating UFM: 
approaches, availability, limitations, and research needs

• Information required
• Gear bottom contact
• Crab spatial distribution
• Crab movement
• Size / life stage vulnerabilities
• Encounter rate
• Mortality rate if encountered

• Each needed piece of information evaluated based on:
• Possible approaches for providing information
• Available data
• Key limitations to available data or models
• Research needs

4. Framework for estimating magnitude of UFM and research priorities 



4. Framework for estimating magnitude of UFM and research priorities 

Table 2 (1 of 3). Information status and research needs. Note shading for medium / high priority research 
items (darker grey is higher priority).



4. Framework for estimating magnitude of UFM and research priorities 

Table 2 (2 of 3). Information status and research needs. Note shading for medium / high priority research 
items (darker grey is higher priority).



4. Framework for estimating magnitude of UFM and research priorities 

Table 2 (3 of 3). Information status and research needs. Note shading for medium / high priority research 
items (darker grey is higher priority).



Working Group conclusions & recommendations

5. Recommendations

• Report is the first step to achieving Council’s requested products
• Substantial data deficiencies preclude estimation of UFM
• Additional WG meetings would likely not be fruitful until further data 

have been collected
• If additional meetings are held, input from a broader group of experts 

would be helpful
• WG encourages stakeholders and members of the public to provide 

feedback to CPT and SSC/AP/Council (June 2024)
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