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SSC comments, Dec 2023

* Investigate whether information on sex ratio, that might indicate different
mortalities between sexes, or the inclusion of time blocks for survey selectivity
and/or catchability may be informative in resolving the retrospective pattern.

Addressed in this presentation, and report to the BSAI Plan Team

* The SSC appreciates the inclusion of a figure with sub-area exploitation rates and
suggests that the authors also evaluate other sources of data for possible signs of
localized depletion and include an updated stock structure template as an appendix
to the next full assessment.

The Al survey data is the only fishery-independent information on stock size.
Bycatch rates (i.e., tons of nork rockfish/tons of POP) could be examined.

A presentation on updated stock structure analyses was delivered to the BSAI Team in
November, 2023. A report will be included the Appendix to the full assessment this
year.
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Outline

1)  Data
a) Input data for assessment models
b)  Sex ratio and sex-specific composition data, fishery and survey
c)  Estimated sex-specific weights at age, fishery and survey
d)  Estimated sex-specific growth curves, fishery and survey

2)  Models evaluated
3) Comparison of results between models
a)  Fitto Al survey biomass index
b)  Fit to composition data
c) Retrospective analysis, and Mohn’s rho
d)  Estimation of natural mortality, survey catchability, and selectivity

4)  Conclusions
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Overall conclusion

1) Sexratio in Al survey is not 50:50, and sex-specific
differences in size-at-age appeared smaller than spatial
differences

2) Survey and fishery sampling is random with respect to sex,
and thus reflects the sex ratio.

3) Retrospective patterns in split-sex models, and time-varying
models, are similar results to combined-sex models

4) We cannot think of mechanisms for non-random,
systematic shifts in either survey catchability or selectivity

5) | recommend the current model over the alternatives
considered.
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Input data

* Quantities fit by the model (i.e., catch, survey biomass, and composition data) were
kept consistent with the 2023 assessment

« For split-sex models, updated weight at age curves were estimated outside the
model. This used the 2024 Al survey samples, which were not available in the 2023

assessment
Component BSAI
Fishery catch 1977-2023

Fishery age composition

Fishery size composition

Survey age composition

Survey biomass estimates

2000-2009, 2011, 2013, 2015, 2017, 2019-2021
1977-1978, 1996, 1998-1999, 2010, 2012, 2014, 2016, 2018, 2022

1991, 1994, 1997, 2000, 2002, 2004, 2006, 2010, 2012, 2014, 2016,
2018, 2022

1991, 1994, 1997, 2000, 2002, 2004, 2006, 2010, 2012, 2014, 2016,
2018, 2022
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Sex ratio, fishery data

» Computed from area and sex-specific catch length
frequencies and age-length keys, and averaging across
areas (weighted by extrapolated catch)
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Fishery age compositions
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Sex ratio, survey data

« Computed from area and sex-specific survey length frequencies and age-length
keys, and averaging across areas (weighted by smoothed survey abundance)
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Survey age compositions

Cumulative Age Composition




Fishery and survey weights at age

« Computed from applying length-weight regressions to convert estimates of
mean length-at-age (from applying the age-length keys) to weights at age
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Fishery and Survey fitted growth curves

Fishery Survey

Estimated weight at age, by area and sex Estimated weight at age, by area and sex
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Description of models

 Current model constrains survey selectivity at age 30 to be close to 1
 Survey catchability is fixed at 1.0
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Description of models

Combined- and split-sex models that explore removing this survey constraint

Model Description

Model 21

(2023) The final 2023 assessment model

Effect of removing survey selectivity constraint on existing model

Model 21(2023), but removal of survey selectivity constraint and not fixing survey selectivity for

Model 25 1
odet <o ages > 30.

Split-sex models, with and without the survey selectivity constraint

Model 25 2 Split-sex model, with same priors and constraints as in Model 21(2023)

Split-sex model, but removal of survey selectivity constraint and not fixing survey selectivity for

Model 25 3
0aet & ages > 30.
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Description of models

Combined- and split-sex models that explore estimation of survey catchability and selectivity

Model Description

Model 21(2023). but the coefficient of variation on prior distribution for Al survey catchability is

Model 25_4 increased from 0.001 to 0.4.

Model 21(2023), but the coefficient of variation on prior distribution for Al survey selectivity is
Model 25 5 increased from 0.001 to 0.4, and 5-year time blocks are used for Al catchability (i.e.. bin start
years of 1977, 1996. 2001, 2006, 2011, and 2016).

Model 25 6 Model 21(2023). but 5-year time blocks are used for Al survey selectivity.

Split-sex models that relax Al survey catchability prior, and/or model time-varying Al survey catchability
and/or Al survey selectivity

Model 25 2, but the coefficient of variation on prior distribution for AI survey catchability is

Model 25_7 increased from 0.001 to 0.4.

Model 25 2, but the coefficient of variation on prior distribution for AI survey selectivity is

Model 25 8 ) ) ..
odet S increased from 0.001 to 0.4, and 5-year time blocks are used for Al catchability.

Model 25 9 Model 25 2. but 5-year time blocks are used for Al survey selectivity.
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Results
* Fit to Al survey biomass
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Results

* Fit to composition data

Model 21 (2023) Model25 1  Model25 2 Model25 3  Model25 4  Model25 5  Model25 6 Model25 7  Model25 8 Model 25_9
Combined-sex Combined-sex Split-sex Split-sex  Combined-sex Combined-sex Combined-sex Split-sex Split-sex Split-sex
Root mean square error
Combined sexes
Fishery age comp 0.0158 0.0155 0.0158 0.0158 0.0158
Fishery length comp 0.0286 0.0284 0.0286 0.0286 0.0288
AT survey age comp 0.0173 0.0167 0.0173 0.0173 0.0168
Split sexes
Fishery age comp 0.0094 0.0093 0.0094 0.0094 0.0094
Fishery length comp 0.0170 0.0166 0.0170 0.0170 0.0171
Al survey age comp 0.0109 0.0102 0.0109 0.0109 0.0108

Combined-sex models (shaded cells) had higher root mean squared error (RMSE) than split-sex
models. Little difference in RMSE within either split-sex or combined sex models.
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Results
 Retrospective analyses (spawning stock biomass

160000 | —2023 —2022 —2021 —2020 200000 | —2023 —2022 —2021 0
—2019 —2018 —2017 —2016 < —2019 —2018 —2017 —2016
140000 2015 —2014 —2013 180000 1 3015 —2014 —2013
120000 160000
100000 | 140000
120000
80000

100000
60000 Model 21(2023)

Mohn’s rho for current model is -0.156

Spawning stock biomass (t)

Spawning stock biomass (1)

Mohn’s rho for other models (excluding model
| =5 =5 o = 25 3) ranged between -0.079 and -0.171.

Mohn's tho = -0.171 100000
200000

80000 Model 25_6

Mohn’s rho for model 25_4 =-0.079. (Combined
ot sex, Al survey q = 0.76, high Al survey biomass)

150000

100000

‘Spawning stock biomas
‘Spawning stock biomass (1)

50000

2017

- ol D Mohn’s rho for model 25_3 = 0.295. (Split-sex, low

Model 25_2 Model 25_7

selectivity across all ages, highest scale of
. biomass of the evaluated models)

g8
‘Spawning stock biomass ()

‘Spawning stock biomass (1)

20000
3 o .
EEEEEE 8285888558558 585855858¢

900000 250000
500000
200000
H i
H £ 150000
H H
H £ 100000 Model 25_8
£ 300000 5 H
H Model 25.3 H Mohn's tho = -0.163
200000 Mohn's tho = 0.295 50000
100000
3 . . . 3
250000 2 180000
s H 160000
200000 /‘f_—/\ < 140000
H £ 120000
£ 150000 H
] Z 100000
g i Model 25_9
Z Model 25_4 2 50000
£ 100000 E Mohn's tho = -0.135
H Mohn's tho = -0.079 g c0000
@ 50000 40000
20000
o : o
SRERESS82838R8RRR B R

PP

§ NOAA FISHERIES

%,E,,,,cdf




Results

 Estimated Mohn’s rho, natural mortality, survey catchability,

2023 total biomass

Model 21 (2023) Model25 1 Model25 2 Model25 3  Model25 4 Model25 5  Model25 6 Model25 7 Model25 §  Model 25 9
Combined-sex Combined-sex Split-sex Split-sex Combined-sex Combined-sex Combined-sex Split-sex Split-sex Split-sex
Estimated key guantities
Mohn's tho -0.156 -0.171 -0.144 0.295 -0.079 -0.164 -0.142 -0.118 -0.163 -0.135
M (combined) 0.052 0.060 0.054 0.052 0.051
M (females) 0.049 0.058 0.051 0.050 0.049
M (males) 0.060 0.066 0.061 0.060 0.059
Al survey q 1.000 1.000 1.000 1.000 0.755 0.935 1.000 0.668 0.895 1.000
2023 total biomass 308,010 524,000 297.660 768,120 415,490 370,630 306,640 459,870 366,150 298,520
standard deviation 32,138 81.604 29,844 145,890 154,230 79.501 32,451 162,050 76,101 30,433
Ccv 0.10 0.16 0.10 0.19 0.37 0.21 0.11 0.35 0.21 0.10

In split sex models, estimated male M is about 20% larger than estimated females M.

Attempts to estimate the Al survey catchability (models 25 4, 25 5,25 7,25 8)lead to low
survey catchability and large biomass
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Survey selectivity curves

Split-sex models

Survey selectivity

Survey selectivity

Combined-sex models

Single=sex, time=invariant survey selectivily
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Survey selectivity

Split-sex, time-invariant survey selectivity
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Estimated sex ratio in the models
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Overall conclusion

1) Sexratio in Al survey is not 50:50, and sex-specific
differences in size-at-age appeared smaller than spatial
differences in size-at-age.

2) Survey and fishery sampling is random with respect to sex,
and thus reflects the sex ratio.

3) Retrospective patterns in split-sex models, and time-varying
models, are similar results to combined-sex models

4) We cannot think of mechanisms for non-random,
systematic shifts in either survey catchability or selectivity

5) | recommend the current model over the alternatives
considered.
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