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Summary

AStable model in GMACS since 2018

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

ALow recruitment in recent years (lastl® years), projected decline in
piomass without a large recruitment event

AModel explorations around a few themes:
AGMACS updates
A Start year for model (1975 vs 1985)
ANatural mortality
AQ for NMFS trawl survey
A Sensitivity to female resample data {i@v data)




CPT / SSC comments

AStock structure template for Bering Sea red king crdaft May 2023
ANatural mortalityc scale and whether it should be estimated or not

AQ for both surveys

A Explore how to estimate them and potentially with linked in some fashion

ARetrospective patterns
A High priority on source of these
A Decreases some with estimated dvnodels in 23.0a, 23.0b, 23.0
ARetow / resampling for females and the utility of this data
A Model 23.2

AOther comment themes not yet addressed: initial conditions, VASID re
M likelihood profile



Female raow / resampling exploration

AHistoric rationale:

A Characterize the reproductive status of BBRKC mature females given temperature
driven delays in the molt/mate cycle

A Accurately assess the relative abundance of BBRKC mature females given that
females may be outside the surveyed area when the cycle is delayed
ACurrent rationale clarifications:
A Improve accurate of size composition data postlt for females
A Abundance estimate of mature females (same as previous)

AResampling occurred in 1999, 2000, 2006 to 2012, 2017, 2021
A All except 2021 had at least 25% of mature females that did NOT complete the molt
mate cycle
AModel 23.2
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NMFS FEMALE survey biomass (t)
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Proportion

Gear = NMFS Trawl , Sex = Female , Season = 1
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Recruitment (millions of individuals)

Recruitmentt model 23.2
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Mature male biomass (t) on 15th February

Model scenarios
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Model 23.2: Female f®w

AContinuation of retow for females vital in years where large number
of females are delayed Iin the meattate cycle

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

ADid not address the current 10% threshold here or the influence on
the State of Alaska harvest strategy



2023 Model explorations

21.1b: thebasemodelfrom Septembe2022
21.1b(update). model21.1b + usingtherecently updated version of GMACS (version)
22.0: model21.1b (update)t startingin 1985
23.0: model21.1b (update)+ fixing M = 0.257for males(Thenetal. 2015.
23.0a: model21.1b (update)+ +estimatinga constantvl for males

23.0b: model21.1b (update)+ fixing M = 0.31 for malesfrom previouslikelihood profile work
(2020& 20217

23.1a: model21.1b (update)t+ increasedCV for Q prior for NMFS trawl.
23.3: model23.1a+ 23.0a (increased’V on Q estimaing M)
23.2: model21.1b (update) removingiretowo datafor femalesn yearstheywereresampled



GMACS updates

Mode! scenarios ALikelihoods identical (2 decimal
places)

ASmall differences in projected
specificationg likely due to
projection iterations
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NMFS FEMALE survey biomass (t)
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NMFS FEMALE survey biomass (t)
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Residual
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AError bars show additional error

ABSFRF survey catchability is
assumed to be 1.0

ASimilar fits



