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Overview
• ADFG manages fishery in two areas

• fishery open in both areas
• East:   TAC: 345 t. RC: 344 t
• West: TAC: 599 t. RC: 597 t

• 2024 NMFS EBS Shelf Survey Biomass
• male biomass:      83kt (+E,+W,+T)
• IP male biomass:  12kt (+E,+W,+T)
• female biomass:   44kt (+E,+W,+T)
• 2023 recruitment moving into larger sizes

• 2023/24 OFL: 36,200 t
• Total catch mortality: 1,090 t
• overfishing did not occur

• 2024 assessment
• Tier 3a (B>BMSY; not overfished)
• OFL: 41,290 t; ABC: 33,030 t

• assessment model overly-optimistic
Concerns



Recent model explorations

• 1-mm size bins
• fixed growth
• fixed NMFS survey selectivity
• estimated BSFRF survey availability
• annually-varying M
• 1982 model start
• fit 2-area directed fisheries
• fit bycatch by groundfish gear type

• fit VAST time series
• fit aggregated total catch data
• use bootstrapped effective sample sizes as input 

sample sizes for NMFS survey size comps
• compress size composition tails
• Dirichlet-multinomial likelihood used to estimate 

effective size comp sample sizes

• simplified models using GMACS
• 2018 BSFRF SBS data added



Responses to Comments (Highlights)

CPT/SSC (5/6-2024): …. requested that a more complete bridging analysis [to GMACS] be undertaken 
for presentation to the modeling workshop in January 2025. Some features of TCSAM02 will need to be 
incorporated into GMACS for the CPT to make a more direct comparison between models.
Response: the author plans to address this request in the given time frame.

CPT/SSC (5/6-2024): …recommended that only TCSAM02 model 22.03d be brought forward to the 
September final assessment, updated with the 2023/24 NMFS survey data, provided that the 
issues related to parameters on bounds can be resolved.
Response: Model 22.03d5 fulfills this request. 

SSC (6-2024): …recommends the author provide additional detail in the changes to the underlying 
BSFRF data from 2013-17 that caused parameters to hit bounds, including details on any possible 
changes to the data weighting.
Response: Additional details associated with incorporating the 2013-2018 BSFRF SBS data into the 
assessment are discussed in Appendix A and Appendix B, the first bridging analysis.



Responses to Comments (Highlights)
SSC (6-2024):…requests the authors and CPT consider coordinating the approach to analyzing the BSFRF data for the 
two Chionoecetes crab and BBRKC stocks, and specifically consider developing the results as a prior on selectivity for 
use in the models
Response: With the 2018 BSFRF SBS data for Tanner crab provided this past year, the author is finishing up analyses 
using the BSFRF SBS data for Tanner crab and BBRKC to inform NMFS survey selectivity. Following completion, a 
similar approach will be applied to the snow crab data. Products from these analyses will include stock-specific priors for 
NMFS survey selectivity. The analysis for Tanner crab and BBRKC should be completed in time to present at the January 
2025 Modeling Workshop. The analysis for snow crab will potentially be completed by the May 2025 CPT meeting.

CPT (1-2024): Assessments should include a history of modeling approaches, and a table of historical issues addressed.
Response: See "History of modeling approaches for this stock" section. It would be helpful if the CPT could provide a 
template for the table of historical issues for all stocks.

CPT/SSC (1/2-2024): …recommended the stock assessment authors that have final assessments in Sept/Oct bring 
forward a draft risk table for CPT review at that time.
Response: A draft risk table is provided in Appendix D.

CPT (1-2024): …recommended that the Tanner assessment use 50% handling mortality rate for groundfish fixed gear 
(pot and long line) to be consistent with other crab assessments.
Response: Done.



Assessment Model
• Tier 3 size-structured model

• Survey data
• NMFS EBS shelf survey: 1975-present
• BSFRF 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 2023
• Groundfish fixed gear handling mortality changed from 0.321 to 0.5 (CPT directive)

• only affects overfishing determination

• Added 2018 BSFRF biomass index and size comps from BSFRF/NMFS selectivity study
• slight changes to 2013-2017 BSFRF data based on additional QA/QC checks

• 2013-2017 availability curves for BSFRF SBS surveys revised, 2018 added
• new GAM model for smoothing “raw” availability curves (fits data better)

• 2023/24 data added
• directed fisheries (combined areas) retained & total catch biomass, size comp.s
• BBRKC Tanner crab bycatch biomass & size comp.s
• groundfish fisheries (combined gears) Tanner crab bycatch biomass & size comp.s
• no 2023/24 snow crab fishery: no bycatch
• 2024 NMFS EBS survey biomass indices and size compositions
• 2024 male maturity ogives

• Models
•  22.03d5: Effective sample size parameters for BSFRF size comp.s Dirichlet-Multinomial 

likelihoods’ effective sample parameters fixed to values near upper bound



Assessment time frames: data

year

1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

Model styr
Directed Tanner crab fishery (TCF)
retained catch numbers, biomass

size compositions
effot (potlifts)

total numbers, biomass
catch size compositions
Snow crab fishery (SCF)
bycatch numbers, biomass x

size compositions x
effot (potlifts) x

BBRKC fishery (RKF)
bycatch numbers, biomass

size compositions
effot (potlifts)

Groundfish fisheries (GT All)
bycatch biomass (combined sexes)

size compositions (by sex)
NMFS Survey

abundance, biomass
size compositions
size-weight relationships
male maturity ogives (chela height data)
growth data

BSFRF SBS Survey
abundance, biomass
size compositions

closed

closed

closed

No Survey

closed

closed

closed

closed

closed

closed



Assessment time frames: model processes

year

1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

Model start
Historical recruitment (model spin-up) Recruitment
growth
terminal molt
Natural mortality: immature crab
Natural mortality: mature crab

Directed Tanner crab fishery (TCF)
retention
male selectivity
female selectivity

Snow crab fishery (SCF)
bycatch male selectivity

female selectivity
BBRKC fishery (RKF)
bycatch male selectivity

female selectivity
Groundfish fisheries (GT All)
bycatch male selectivity

female selectivity
NMFS Survey

Survey Q: males
Survey Selectivity: males
Survey Q: females
Survey Selectivity: females

BSFRF SBS Survey
Availability: males
Availability: females

closed

closed

closed

closed
closed

closed

closed

closed

closed



Retained catch



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 males

East 166W

West 166W



Survey Size Comps females



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

21

biomass abundance

size comps
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Empirical
Availability:
Males

2013-2018

2013-2017

• unweighted

• weighted by number of crab

(note color switch between figures)



Empirical
Availability:
Females

23

2013-2018

2013-2017

• unweighted

• weighted by number of crab

(note color switch between figures)



Bridging 
Analysis 1

24

22.03b

Revised 
BSFRF SBS data

2013-2017

22.03b
1

Added 2018
BSFRF SBS data; 
2018 Emp. Avail.

22.03b
2 22.03d22.03b

3

Updated 2013-2017 
Emp. Avail. Curves 

for revised data

Revised 2013-2018 
Emp. Avail. Curves w/ 

new model



Bridging Analysis 1
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Bridging 
Analysis 2

22.03d

Added 2023/24
directed fishery

data

22.03d
1

Added 2023/24
groundfish bycatch 

data

22.03d
2

22.03d
5

22.03d
3

Added 2023/24 
BBRKC bycatch

data

Added 2024
NMFS survey 

data

22.03d
4

Added 2024
maturity ogive

data

354 357 358 359 359 357

Fix
D-M 

Params

Results
• all converged with small maximum gradients
• uncertainty estimates were obtained for all models
• D-M effective sample sizes hit upper bounds for

• 22.03d2: female BSFRF size comps
• 22.03d3: BSFRF size comps – both sexes
• 22.03d4: BSFRF size comps – both sexes

• 22.03d5: fixed D-M effective sample parameters to 
obtain model with no parameters estimated at a 
bound
• essentially multinomial likelihoods

num
params

NMFS Survey Biomass NMFS Survey Abundance



Bridging Analysis 2
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growth

terminal 
molt

TCF F’s

M’s

Q’s

NMFS
sel.
fcns

recruitment

mature biomass



Model Convergence: 22.03d5

• 99 out of 800 jitter runs 
converged to MLE

• max. gradient at MLE: 0.0178
• no parameters at bounds



Fits to Retained Catch in Directed Fishery



Fits to Retained Catch Size Comps



Fits to Total Catch in Directed Fishery



Fits to Total Catch Size Comps

males females



Residuals to Total Catch Size Comps

males females



Fits to NMFS Survey Biomass



“Fits” to NMFS Survey Abundance
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Fits to NMFS Male Survey Size Comps



Residuals to NMFS Survey Size Comps (males)



Fits to BSFRF Survey Size Comps

males

immature females

mature females



Survey Sample Sizes



Marginal Fits to Fishery Size Comps

retained catch

directed fishery

total catch

bycatch fisheries

SCF BBRKC

GFs



Marginal Fits to 
Survey Size Comps



Fits to Growth Data



Fits to 
Male 
Maturity
Ogives



Estimated Quantities
NMFS survey selectivity

NMFS survey Q

males

females

2013-17 SBS Analysis

Fig. 59



Estimated Quantities: 
Directed Fishery

Fig. 54

Fig. 50
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Estimated Population Processes

natural mortality

terminal molt

growth data

Fig. 84

Fig. 61



Estimated (Pseudo) Cohort Progression

females males

SCALES ARE RELATIVE

about 10% left at 
post-recruitment 
age 8
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Fig.s 62 & 63



Estimated 
Population 
Quantities

recruitment

mature biomass



Estimated 
Population 
Quantities

biomassabundance



Retrospective Patterns & Historical Comparisons
retrospective 
comparisons

historical comparisons (different models)
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Average recruitment time period

• Drop terminal year estimate
• larger uncertainty
• consistent with other assessments
• consistent with last year

• time period: 1982-2023 (year of entry into population)

Author’s recommendation



Stock Status: Tier 3a

20% Buffer



Projections from MLE

B100

B35%



Tier 4 “Fallback”

• OFL: 4.74 thousand t
• ABC buffer

• cv on model-estimated terminal biomass (9.7%), 
rounded to 5% intervals (10%), as basis

• buffer = 90% 
• ABC = 4.27 thousand t

biomass units: 1000’s t
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Recommendations

• Tier 3a Model 22.03d5
• Based on previously-adopted assessment model
• jitter analysis successful in identifying MLE
• small max gradient at MLE
• no parameter-at-bounds
• all results similar to 2023 assessment
• but not much improvement on previous assessment
• abundance of large crab still overestimated
• OFL seems wildly optimistic

• ABC buffer: 20% (SSC adopted 20% last year)
• continuing concern over model performance
• continuing concern over F35%, B35% as metrics for a sustainable fishery
• reduced concern over movement of recruits into larger sizes



Future work (top priority)

• GMACS
• start simple, build complexity
• develop model for head-to-head comparison with 

TCSAM02 assessment model
• complete extensive comparison with assessment model
• present comparison at January Modeling Workshop

• Complete BSFRF/NMFS selectivity analysis
• 2018 BSFRF Tanner crab data provided September 2023
• data incorporated into 2024 assessment as previously

• selectivity analysis underway (Tech Memo in development)
• present analysis at January Modeling Workshop
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Risk Table-Draft

60
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Population Dynamics

males

females

max size in survey

Clutch Fullness



Disease prevalence in NMFS Survey

63

males females



Spatial patterns

small males immature females



Spatial patterns

mature femaleslarge (> 60 mm CW) males



Spatial patterns industry-preferred males



Fishery:
Retained 
catch
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Survey-Fishery 
Comparisons

industry-preferred male biomass



Risk Table
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