
2025 Tanner Crab Stock Assessment

William Stockhausen

AFSC

Sept 9, 2025



Overview

• ADFG manages fishery in two areas

• fishery open in both areas

• East 166W:  TAC:    803 t. RC:    803 t

• West 166W: TAC: 2,041 t. RC: 2,049 t

• 2025 NMFS EBS Shelf Survey Biomass

• male biomass:      111 kt (-E, +W, +T)

• IP male biomass:   16 kt (-E, +W, +T)

• imm fem biomass:  12 kt (-E, -W, -T)

• mat fem biomass:   29 kt (-E,+W,+T)

• 2023 recruitment moving into larger sizes

In 1,000’s metric tons

• 2023/24 OFL: 41.29 kt

• Total catch mortality: 3.09 kt

• overfishing did not occur

• 2025 assessment

• Same Tier 3 model as 2024 (22.03d5)

• Tier 3a (B>BMSY; not overfished)

• OFL: 51.02 kt; ABC: 40.81 kt

• Concerns: model overly-optimistic

12.54     10.66     TIER 4



Why One Tier 3 Model? 

CPT/SSC (5/6-2025):…recommended bringing forward only the base model (22.03d5) and the GMACS model (G25.05) so 

that more effort can be placed on bridging to GMACS.

Response: The base model, 22.03d5, has been updated with 2024/25 data and provides the basis for this 

assessment.

CPT(5-2025): With regards to GMACS, the CPT suggested:

* starting from inputting parameters via a .PIN file in the bridging analyses and then work towards estimating parameter values

* it might also be useful to consider how selectivity is being estimated. A closer look at how priors were placed on the NMFS survey 

selectivity seems warranted given large differences between estimates from each model.

Response: Since May, several Tanner-specific features have been added to GMACS (e.g., additional selectivity options, growth 
options, etc.) to facilitate the comparison using a directly-comparable pin file. One major stumbling block to this approach is the 

difference in how recruitment is handled in each model. A work-around may be to start the GMACS model in 1975 but initialized 

with the population structure from the bespoke model for 1975, as well as other bespoke model-equivalent parameters and 

processes, but this has not been implemented yet. Another issue is that the GMACS model, when run from a pin file that is 

thought to provide the best match to the bespoke model, generates an invalid gradient structure (i.e., a vector of NaNs) 
after ~150 optimization steps and the reason for this has not yet been identified. As a consequence, no GMACS models 

are discussed in this document.



Update: GMACS progress
• goal: match 2024 assessment model

• can’t build up population in same way

• some parameters aren’t constructed in same way

• penalties applied differently



GMACS progress

Survey BiomassTotal Catch Biomass



Responses to Comments (Highlights)

CPT(5-2025): …. The CPT agreed with using the high-precision carapace width data but recommended using the full set of 

1979 stations provided in `crabpack`.

Response: done.

CPT(5-2025):…likelihood profiles over the OFL would be an interesting addition to the currently presented analyses. 

Response: Time constraints did not allow this suggestion to be pursued, although the dependence of the OFL on several 

parameters which were themselves profiled is illustrated in the stand-alone Appendix A to this document

SSC (6-2025):…recommends bringing forward a Tier 4 calculation similar to 2024 and consistent with methods used for 

BBRKC and EBS snow crab.

Response: Done.

SSC (6-2025): focus should remain on transitioning this assessment into the GMACs framework and recommends developing a list of 

clear milestones for the transition for the October meeting.

Response: see GMACS-relevant responses above. A list of milestones would include: 1) agreement between GMACS and the bespoke 

model when the former is started in 1975 with a pin file derived from the bespoke model that includes the bespoke model's est imates of 

population structure in 1975; 2) successful optimization of the GMACS model (a current point of failure, as noted in responses above); 
3) comparison of all likelihood components between the two models; 4) adjustment of priors and penalties to achieve model 

configurations that are as close as possible; 5) evaluation of the final comparison.



Tier 3 Assessment Model

• Tier 3 size-structured model

• Survey data

• NMFS EBS shelf survey: 1975-present

• BSFRF 2013-2018 side-by-side haul studies 

• Fishery data

• directed fishery (areas combined)

• retained catch

• total catch

• bycatch in 

• snow crab fishery

• BBRKC fishery

• groundfish fisheries

• Estimates:

• Annual recruitment

• Annual numbers-at-size (M,F)

• mature biomass (MMB, MFB)

• Determines:

• FMSY, BMSY, FOFL, OFL



Major Changes to Assessment from 2024

• 2024/25 data added

• directed fisheries (combined areas) retained & total catch biomass, size comp.s

• snow crab and BBRKC Tanner crab bycatch biomass & size comp.s

• groundfish fisheries (combined gears) Tanner crab bycatch biomass & size comp.s

• 2025 NMFS EBS survey biomass indices and size compositions (using crabpack)

• 2025 male maturity ogives

• Models

•  22.03d5: same as 2024 assessment

• no candidate GMACS models (fixed last week though!)

• Tier 4 “fallback” model



Assessment time frames: data



Assessment time frames: model processes



Retained catch



Retained catch

closed: EW closed: E closed: E

closed: E closed: Eclosed: EW



Bycatch and total catch mortality

Total Catch MortalityBycatch biomass



Catch in the directed fishery

estimated numbers caught

individual components normalized



Total catch comparisons: bycatch in snow crab and BBRKC fisheries
estimated numbers caught individual components normalized



Total catch comparisons: bycatch in groundfish fisheries
estimated numbers caught individual components normalized



NMFS EBS Survey Data



Survey Data By Management Region



Survey Size Comps

Females East 166W

West 166W

Males



Survey Max Sizes
males

females



Survey Spatial Patterns

small males (< 60 mm CW) large males (> 60 mm CW) IPMs

different groups: different scales



Survey Spatial Patterns

immature females mature females

different groups: different scales



Other Data
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growth
male maturity ogives



2013-2018 BSFRF SBS Data

2017 2018

20162015

20142013

• BSFRF-NMFS collaborative studies to estimate NMFS 

survey selectivity for BBRKC, Tanner crab

• 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 year-specific availability 

• NEW for 2024: 

• 2018 biomass indices and size comps added

• 2013-2017 dataset slightly revised

• smooth curves for availability re-evaluated



BSFRF data
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biomass abundance

size comps
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Empirical

Availability

• weighted by number of crab

BSFRF

TOTAL



Model Evaluation



Model Convergence: 22.03d5

• 66 out of 800 jitter runs converged 

to MLE

• final max. gradient at MLE: 0.0000

• no parameters at bounds



Fits to Retained Catch in Directed Fishery



Fits to Total Catch in Directed Fishery



Fits to NMFS Survey Biomass



“Fits” to NMFS Survey Abundance
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Fits to Retained Catch Size Comps



Fits to Retained Catch Size Comps



Fits to Directed Fishery Total Catch Size Comps

males females



Residuals to Directed Fishery Total Catch Size Comps

males



Residuals to Directed Fishery Total Catch Size Comps

females



Fits to NMFS Male Survey Size Comps



Residuals to NMFS Survey Size Comps (males)

Pearson’s Residuals

OSA Residuals



Fits to NMFS Immature Female Survey Size Comps



Fits to NMFS Mature Female Survey Size Comps



Pearson’s Residuals to Females NMFS Survey Size Comps



Residuals to Mature Females NMFS Survey Size Comps 



Fits to BSFRF Survey Size Comps

males

immature females

mature females



Survey Sample Sizes



Fits to Growth Data



Fits to 

Male 

Maturity

Ogives



Model Estimates



Estimated Quantities: NMFS Survey Catchability/Selectivity

NMFS survey selectivity

NMFS survey Q
males

females

Fig. 60
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Estimated 

Quantities: 

Directed Fishery

Fig. 54

Fig. 50
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Estimated Quantities: Bycatch Fisheries

Fig. 57-59

snow crab fishery BBRKC  fishery groundfish fisheries



Estimated 

Population 

Processes

natural mortality

terminal molt

growth

Fig. 61



Estimated (Pseudo) Cohort Progression

females males

SCALES ARE RELATIVE

about 10% left at 

post-recruitment 

age 8
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Estimated 

Population 

Quantities

recruitment

mature biomass



Estimated 

Population 

Quantities

biomass abundance



Retrospective Patterns



Historical Comparisons (different accepted models)



Average recruitment time period

• Drop terminal year estimate

• larger uncertainty

• consistent with other assessments

• consistent with last year

• time period: 1982-2024 (year of entry into population)

Author’s recommendation

1965 1991



Stock Status: Tier 3a

20% Buffer

In 1,000’s metric tons



Likelihood Profiles

mean log(R) NMFS q for males male M multiplier

mean R B100 B

MSYFoflFmsy

OFL proj(B)

total objective function



Projections from the MLE

B100

B35%



Tier 4 “Fallback”

• OFL: 12.5 thousand t

• ABC buffer

• cv on model-estimated terminal biomass (17%), 

rounded to 5% intervals (15%), as basis

• buffer = 85% 

• ABC = 10.7 thousand t

biomass units: 1000’s t
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Risk Table

64



Risk Table

65

Same as 

last year

• maybe Level 1??

• Reproductive potential?

• Management proxies? 

        F35%, B35%

• Large crab overestimated?

• strong cohorts

• no red flags for 

     stock-specific indicators

• impact of bitter crab

     disease on population
     unknown

Same as 

last year

Same as 

last year

Same as 

last year

• both areas open

• Fishery-informed indicators 

     generally support stable 

     stock condition

• warm winter, reduced sea ice

• forecast suggest same for 

     2026

• Corrosive bottom waters 

remain a concern for growth 
and survival.



Recommendations

• Tier 3a Model 22.03d5

• Same as previously-adopted assessment model

• jitter analysis successful in identifying MLE

• 0 max gradient at MLE

• no parameter-at-bounds

• all results similar to 2024 assessment

• ABC buffer: 20% (SSC adopted 20% last year)

• continuing concern over model performance

• abundance of large crab still overestimated

• continuing concern over MMB as index of reproductive potential

• continuing concern over F35%, B35% as metrics for a sustainable fishery

• continued bright spot: movement of recruits into larger sizes



Plans (top priority)

• GMACS

• finish head-to-head comparison with TCSAM02 assessment model

• present comparison at January Modeling Workshop

• complete “working” next gen RTMB GMACS prototype

• Complete BSFRF/NMFS selectivity analysis for Tanner crab and BBRKC

• wrap up selectivity analysis (Tech Memo in development)

• present analysis at January Modeling Workshop

• Undergo CIE Review

• opportunity for CPT/SSC to weigh in on

• timing

• specific issues
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