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SSC/CPT Requests Addressed

• Develop GMACS model with simplified dynamics
• Incorporate 2018 BSFRF data
• Evaluate inclusion of VAST model-based survey indices
• Initiated research into GOA Tanner crab fisheries and stock dynamics
• Results from a Tier 4 model were included in the 2023 assessment

• will be updated for 2024



New Data and Analysis

• Updated 2013-2017 + new 2018 BSFRF SBS data
• Updated/new BSFRF biomass estimates and size comps
• Updated/new empirical availability curves

• New SBS selectivity analysis 

• Empirical probability of terminal molt

• VAST (model-based) indices

• GOA Tanner crab trends
• Kodiak large mesh survey
• Harvest data



2013-2018 BSFRF SBS Data

2017 2018
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20142013

• BSFRF-NMFS collaborative studies to estimate NMFS 
survey selectivity for BBRKC, Tanner crab

• Side-by-side (SBS) hauls allow estimates of 
• relative NMFS haul-level selectivity

• BSFRF nephrops gear assumed to catch all crab in area 
swept; allows estimates of 

• absolute NMFS haul-level selectivity

• Scale up to NMFS survey-level selectivity by
• estimating haul-level covariate effects
• weighting haul-level estimates by observed 

abundance-at-size 



BSFRF Estimates
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Empirical 
Availability

2013-2017 Analysis

Raw estimates

2013-2018 Analysis
GAM using binomial error dist.

GAM using normal error dist.



Estimated Annual 
Survey Selectivity
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Empirical 
Probability of 
Terminal Molt
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• 5-mm CW size bins
• male values linearly 

interpolated from J. 
Richar’s  CH:CW 
analysis



VAST 
indices



GOA Tanner crab trends (males)
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GOA Tanner crab trends (females)
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Proposed Models

• TCSAM02 Models

• model descriptions

• model results

• GMACS Models

• model descriptions

• model results

• Comparison of TCSAM02 and GMACS Models



2023 Tier 3 Candidate Models

22.03

23.01 23.01a

ADMB 13.1
TCSAM02

development

22.03b22.03a 23.02

23.03

VAST
23.05

23.03a

23.03b

23.03a1

23.03b1

23.05a

23.05b

23.05a1

23.05b1

Annually-
varying 

M

estimate
Q’s

Pr(TM)
Smoothing

Fixed Sel.s

smoothing
penalties

priors on 
𝛿𝛿𝑀𝑀’s

fixed
parameter 
at bound



2024 TCSAM02 Candidate Tier 3 Models
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Assessment: Tier 3 size-structured model
 

• Survey data
• biomass, size comps
• NMFS EBS shelf survey

• 1975-present (no 2020)
• male maturity ogives (2006+)

• BSFRF side-by-side haul studies 
• 2013-2017 (2018 not obtained)

• Molt increment data
• Fishery data (biomass, size comps)

• directed fishery (areas combined)
• retained catch (1965+)
• total catch (1991+)

• bycatch in 
• snow crab fishery (1990+)
• BBRKC fishery     (1990+)
• groundfish fisheries (1973+)

Fits to

• Avg. Rec., Fmsy, Bmsy,
• FOFL, OFL, ABC

Model estimates
• Natural mortality (M)
• growth (molt increment)
• probability of molt to maturity
• initial abundance
• recruitment
• fully-selected capture rates
• size-specific fishery selectivity 
• size-specific retention
• NMFS survey catchability
• NMFS survey selectivity

Determines

• weight-at-size
• handling mortality rates
• availability to BSFRF survey
• fully-selected sizes

Fixed parameters



Assessment model (22.03b) time frames and data



Population dynamics



Fisheries



Surveys



Likelihoods



TCSAM02 Models
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TCSAM02 Models Results
Summary

Parameters-at-bounds



TCSAM02 
Models 
Results
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TCSAM02 Models Results



GMAC Models 



GMACS time frames and data



Population dynamics



Crab Fisheries



Groundfish Fisheries



Surveys



Likelihoods



GMACS Models
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GMACS Models Results
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Fits to Survey Biomass
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Population Results



GMACS Models: Fits to fishery catch data
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GMACS Models: Fits to groundfish fisheries catch data



GMACS Models: Fits to BBRKC bycatch data



GMACS Models: Estimated BBRKC capture rates



GMACS Models: Population Structure
Initial Final
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Proposed Tier 3 models for September
• 2023 assessment model (22.03b) is “base” model

• update with 2023/24 fishery/survey data

• 24.02 recommended as alternative TCSAM02 model
• develop model with no parameters at bounds
• fix D-M sample size parameter or fit multinomial

• G24.03, G24.06 recommended as alternative GMACS models
• modify GMACS to specify reference group for initial population size 

structure
• resolve issue with spikes in fishing mortality 

• add small penalty term to annual devs
• provide complete analysis 

• management quantities, 
• retrospective patterns, etc
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