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summary

* Mature male biomass increase from 2021, still low compared to long
term average

* Directed fishery was closed in 2021/22 season due to low mature
female abundance.

e Estimated mature female biomass is higher than 2021 but still lower
than it’s been since the mid-90s

e 2022 mature female abundance does NOT meet the minimum
threshold of mature female abundance (8.4 million) in the State
Harvest Strategy

* 2022 area-swept = 8.004
* 2022 model estimate = 7.840

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



CPT / SSC comments

* No new comments addressed this cycle

* Many addressed in May 2022, work will be continued for 2023
proposed model work

* Focus here on models recommended for specification in May 2022

* June 2022 comments:
* Produce a stock structure template for RKC (June 2023)
e CPT develop guidelines for when to change model start date (Jan 20237?)
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Survey legal male abundance and CPUE for

Retained and bycatch mortality (t) directed BBRKC fishery
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Model explorations

21.1b: model 21.1 (2021 accepted model — base M for males fixed at 0.18, mortality
event in 80s)

+ GMACS updated version (version 2.01.E)
+ updated groundfish fisheries bycatch data.

22.0: model 21.1b + starting in 1985.
22.0a: model 22.0 (start in 1985) + estimating a constant M for males.
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* Model fits to survey
data are similar in all 3
models.
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MALE survey biomass (t)
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 Error bars show additional error

* BSFRF survey catchability is
assumed to be 1.0

e Similar fits
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Mature male biomass

Model scenarios Model scenarios
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Table 7. Natural mortality estimates for three model
scenarios during different year blocks.

1975-1979,
Model Sex 1985-2022 1980-1984 1985-2022
21.1b Males 0.180 0.886
Females 0.238 1.174
22.0 Males 0.180
Females 0.232
22.0a Males 0.228
Females 0.261
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NMFS survey selectivities
03 04 05 06 07 08 09 10

02

0.1

Survey
selectivity:
-22.0a
(estimated base
M) largest
difference

BSFRF survey selectivities

=  Model21.1b 1975-81

;’ - = Model 21.1b 1882-2022

Model 22.0 1985-2022

= - MNodel 22.0a 1985-2022 -

220

0.1

0.0

T T T T T T T T T T 220a

70 80 90 100 110 120 130 140 150 160
Length (mm)

70 80 a0 100 110 120 130 140 150 160
Length (mm)

00



Molting probabilities

L P =
— LT = ..E—_‘—-—-—_..,_’ —
(5] (5]
o o
a0 a0
o o
21.1b 22.0 & 22.0a
~ ~
a ] a ]
[7}] [7}]
2 2
= o = o
o o o o
1] 1]
0 0
2 2
a 9 | o v |
()] = ()] =
= =
5 5
s 3 s 3
© = Model 1975-1979 © = Model 22.0, 1985-2022
o o
- Model 1930-2022 - Model 22.0a, 1985-2022
o~ o~
o o
Tagging 1554-1561 Tagging 1554-1561
g 7 < ==+ Tagging 1956-1959 g 7 < ==+ Tagging 1956-1959
o o
o T T T T T T T T T T o T T T T T T T T T T
70 80 90 100 110 120 130 140 150 160 70 80 90 100 110 120 130 140 150 160

Length (mm) Length (mm)



Size composition fit

 Similar for all models in bycatch and directed fisheries
 Survey selectivities are similar also (see next two slides)



Proportion

Gear = NMFS Trawl , Sex = Female , Season = 1
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Length

Comparison of residuals for NMFS survey males

Model 21.1b, Survey Males
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Comparison of residuals for NMFS survey females

Model 21.1b, Survey Females
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Model 21.1b
Model 22.0

Model 22.0a
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to terminal estimates in 2022
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Retrospective analysis and projections

* Retrospective analysis — done for all model runs

* MCMC runs to look at model variability

* Only performed for model 21.1b (base/reference model)
* Time intensive — feasibility of this for all model runs?

* Projections

e To inform population trajectory and the probability of “approaching an
overfished condition”



Retrospective patterns
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1254
Model end year
— 2012
— 2013
100+ Mohn's rho: 0.373 — 2014
— 2015
— 2016
£ — 2017
wy
- — 2018
e}
i — 2019
c — 2020
S 751
~ — 2021
§ — 21.1b(2022)
o
w
m
£
]
=}
o
g s50-
o
=1
®
=
251
01, : ; : : ; : ; : :
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Year (Feb. 15, year+1)

50+

Eay
o

N
o

Mature male biomass (1000 tons) on Feb 15th
w
o

10+

Model 22.0

Mohn's rho: 0.453

1985 1990 1995 2000 2005 2010
Year (Feb. 15, year+1)

2015

2020

Model end year
— 2013

— 2014

— 2015

— 2016

— 2017

— 2018

— 2019

— 2020

— 2021

— 22.0(2022)

Model 22.0a

501

H
o
1

Mature male biomass (1000 tons) on Feb 15th
N w
o o

Mohn's rho: 0.329

1985

1990 1995 2000 2005 2010
Year (Feb. 15, year+1)

2015

2020

25

Model end year
— 2013
— 2014
— 2015
— 2016
— 2017
— 2018
— 2019
— 2020
— 2021
— 22.0a(2022)



count

Cumulative probabilities of estimated
ratios of MMB in 2022 to corresponding

MCMC OUtpUt (MOdel leb) estimated B;., values under model

21.1b with the MCMC approach.
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Projections for future status

(21.1b MCMC output)
[2022 = projected MMB Feb 15, 2023]
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Male abundance in survey year

Last 6 years of size compositions NMFS survey data
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Summary & Recommendations

* Models have similar output, some differences in model 22.0a due to
estimated base M value for males

* Trend in mature male biomass similar except for terminal year for
model 22.0a (not recommended for status determination, more
investigation into changes in model output needed)

* Stock is not overfished in 2022 and not likely “approaching an
overfished condition” in the next two years

e Recommend reference (base) model 21.1b for status determination

 Model 22.0 is a potential transition but need a unified (for all stocks)
approach to a starting date for models/data (SSC recommendation)



Status and catch specifications (1,000 t) (model 21.1b):

MSST Biomass Retained Total
Xeat (MMB) s Catch Catch S e
2018/19 10.628  16.92° 1.95 2.03 2.65 5.34 4.27
2019/20 12.72¢  14.24% 1.72 1.78 2.22 3.40 2.72
2020/21  12.12° 13.96° 1.20 1.26 1.57 2.14 1.61
2021/22 12.01 16.64 0 0.02 0.10 2.23 1.78
2022/23 16.95 3.04 2.43
Basis for the OFL.: Values are in 1,000 t (model 21.1Db):
Bwmsy Current  B/Bwmsy Years to Natural
Year Tier MMB (MMB) ForL define Mortality
Bmsy
2018/19 3b 25.5 20.8 0.82 0.25 1984-2017 0.18
2019/20 3b 21.2 16.0 0.75 0.22 1984-2018 0.18
2020/21 3b 25.4 14.9 0.59 0.16 1984-2019 0.18
2021/22 3b 24.2 14.9 0.62 0.17 1984-2020 0.18
2022/23 3b 24.03 17.0 0.71 0.20 1984-2021 0.18




Buffer considerations

e Current at 20% - recommend 20% for upcoming year
e Cold pool distributional shifts

* Declining trend or low levels of mature male biomass and mature
female biomass

e Lack of recruitment events
* Retrospective pattern
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