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Summary

ÅStable model in GMACS since 2018

ÅDirected fishery was closed in 2021/22 and 2022/23 season due to 
low mature female abundance.

ÅLow recruitment in recent years (last 8-12 years), projected decline in 
biomass without a large recruitment event

ÅModel explorations around a few themes:
ÅGMACS updates

ÅStart year for model (1975 vs 1985)

ÅNatural mortality

ÅQ for NMFS trawl survey 

ÅSensitivity to female resample data (re-tow data)
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CPT / SSC comments

ÅStock structure template for Bering Sea red king crab ςdraft May 2023

ÅNatural mortality ςscale and whether it should be estimated or not

ÅQ for both surveys 
ÅExplore how to estimate them and potentially with linked in some fashion

ÅRetrospective patterns
ÅHigh priority on source of these
ÅDecreases some with estimated M ςmodels in 23.0a, 23.0b, 23.0

ÅRe-tow / resampling for females and the utility of this data
ÅModel 23.2

ÅOther comment themes not yet addressed: initial conditions, VAST, re-do 
M likelihood profile
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Female re-tow / resampling exploration
ÅHistoric rationale: 
ÅCharacterize the reproductive status of BBRKC mature females given temperature-

driven delays in the molt/mate cycle
ÅAccurately assess the relative abundance of BBRKC mature females given that 

females may be outside the surveyed area when the cycle is delayed

ÅCurrent rationale clarifications:
ÅImprove accurate of size composition data post-molt for females
ÅAbundance estimate of mature females (same as previous)

ÅResampling occurred in 1999, 2000, 2006 to 2012, 2017, 2021
ÅAll except 2021 had at least 25% of mature females that did NOT complete the molt-

mate cycle

ÅModel 23.2
ÅwŜƳƻǾŜ άǊŜ-ǘƻǿέ Řŀǘŀ ŦǊƻƳ ǘƘŜ ōŀǎŜ ƳƻŘŜƭ ōȅ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ōŀǎŜ ƳƻŘŜƭ όнмΦмōύ 

with only leg 1 survey data ςboth biomass and size compositions.

4



5

1999, 2000, 2006 to 2012, 2017, 2021
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Recruitment ςmodel 23.2

7



8



Model 23.2: Female re-tow

ÅContinuation of re-tow for females vital in years where large number 
of females are delayed in the molt-mate cycle

ÅSampling females at the same point in their annual cycle is vital to the 
assumptions of the population dynamics and therefore the 
population model

ÅDid not address the current 10% threshold here or the influence on 
the State of Alaska harvest strategy
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2023 Model explorations

21.1b: thebasemodelfrom September2022.

21.1b(update): model21.1b + usingtherecently updatedversionof GMACS (version).

22.0: model21.1b (update)+ startingin 1985.

23.0: model21.1b (update)+ fixing M = 0.257for males(Thenetal. 2015).

23.0a: model21.1b (update)+ +estimatingaconstantM for males.

23.0b: model21.1b (update)+ fixing M = 0.31 for malesfrom previouslikelihood profile work
(2020& 2021)

23.1a: model21.1b (update)+ increasedCV for Q prior for NMFStrawl.

23.3: model23.1a+ 23.0a(increasedCV onQ estimating M)

23.2: model21.1b (update)ïremovingñretowòdatafor femalesin yearstheywereresampled



GMACS updates
ÅLikelihoods identical (2 decimal 

places)

ÅSmall differences in projected 
specifications ςlikely due to 
projection iterations
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Model Current 
MMB

B35% MMB
/BMSY

F35% FOFL OFL

21.1b (2022) 16.95 24.03 0.71 0.30 0.20 3.04

21.1b(update) 16.76 22.25 0.75 0.30 0.22 3.21



ÅModel fits to NMFS 
trawl survey data are 
similar.
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ÅModel fits to NMFS 
trawl survey data for 
models with change in 
CV on prior for Q.
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Residuals 
of total 
NMFS 
survey 
biomass
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ÅError bars show additional error 

ÅBSFRF survey catchability is 
assumed to be 1.0

ÅSimilar fits 
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