Stock Assessment Review (STAR) Panel for Chilipepper Rockfish

Southwest Fisheries Science Center Auditorium, NOAA
110 McAllister Way | Santa Cruz CA 95060

June 23-27, 2025

1 - Request

Explore whether a flexible 2D selectivity parameterization improves model fit to age data from
the California trawl fleet. Plot the fit to mean age and mean length using this run. Please also
present Pearson residual plots for each.

1 - Rationale

Given the poor fit to mean ages from the mid-1980s to 2000s (~ 10 yr fish) and high selectivity
of 25-30 cm fish during the same time period, changes in sex-specific selectivity may be having
an effect. If this run improves the fits to mean age and mean length, it indicates that an
alternative selectivity parameterization or time block structure may be considered.

1 - STAT Response

The pre-STAR base model was modified to use the “2D-AR” length-based selectivity function in
Stock Synthesis for the California trawl fleet for the years 1978-2024. The standard deviation of
the selectivity deviations was fixed at 1, and the model was not re-tune to allow for comparison
of likelihood components. The parameters of the underlying logistic selectivity curve (from which
deviations are estimated) were estimated as 32.19 cm for the inflection point and 6.57 cm for
the “95% width” parameter, i.e., the difference between the mean and the 95th percentile of the
logistic curve. Deviations were estimated for each year and population bin (~1360 parameters,
Figure 1a). The change to a more flexible selectivity curve did not visibly improve the fit to mean
age (Figure 1b), and the age composition likelihood component increased from 2002.35 to
2006.22, suggesting a slight degradation of fit to the age data. The length composition likelihood
decreased from 569.09 in the pre-STAR base model to 531.01 in the model with a more flexible
length-based selectivity curve. Given the addition of over 1,300 deviation parameters, an
improved fit to the length composition data is not surprising. Visually, the change in overall fit to
the length data is subtle, with noticeable improvement in fit for the years 1978-1983 (Figure 1c).
Pearson residuals for the conditional age-at-length data showed some reduction in residual size
for large males (Figures 1d and 1e), but patterns observed in the pre-STAR base model
persisted. Pearson residuals for the length composition data (Figure 1f) show larger extreme
deviations when using the 2D selectivity, suggesting that the improvement in fit (decrease in
likelihood) is spread across multiple length bins and years. Changes in scale for the residual
plots make visual comparison difficult. We plotted the log1 absolute value of the Pearson
residuals from each model against each other, and grouped by sex (Figures 1g and 1h). These
suggest that the improvement in fit using the 2D selectivity is driven by better fits to large males.
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Figure 1a. Contour plot of deviations from a logistic selectivity curve estimated for the California
trawl fleet.
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Figure 1b. Comparison of observed mean age (points) with 95% confidence intervals based on
current samples sizes to model predictions of mean age (blue line) for the California trawl fleet.
Left panel: pre-STAR base model tuned using Francis weights. Right panel: model with 2D-AR
selectivity for the trawl fleet, using the same Francis weights as the pre-STAR base model (i.e.,
not re-tuned).
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Figure 1c. Comparison of observed mean length (points) with 95% confidence intervals based
on current sample sizes to model predictions of mean length (blue line) for the California trawl
fleet. Left panels: pre-STAR base model tuned using Francis weights. Right panel: model with
2D-AR selectivity for the trawl fleet, using the same Francis weights as the pre-STAR base
model (i.e., not re-tuned).
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Figure 1d. Pearson residual plots for conditional age-at-length data from the California trawl
fleet, 1978-2010. Trawl fleet length-based selectivity modeled using the 2D-AR option in Stock

Synthesis.
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Figure 1e. Pearson residual plots for conditional age-at-length data from the California trawl

fleet, 2011-2024. Trawl fleet length-based selectivity modeled using the 2D-AR option in Stock
Synthesis.
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Figure 1f. Pearson residual plot for length composition data from the California trawl fleet,

1978-2024. Trawl fleet length-based selectivity was using time-blocks in the pre-STAR base
model (top panel), and the 2D-AR option in Stock Synthesis (bottom panel).
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Figure 1g. Log-scale absolute Pearson residuals from the pre-STAR base model (x-axis),
compared to the model with a flexible (2D) selectivity curve (y-axis). The 2D selectivity model

has smaller residuals for males (sex=2), and some larger residuals for unsexed fish (sex=0) and
females (sex=1).
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Figure 1h. Log-scale absolute Pearson residuals from the pre-STAR base model (x-axis),
compared to the model with a flexible (2D) selectivity curve (y-axis). The 2D selectivity model

has smaller residuals for larger males (sex=2), and some larger residuals for very large unsexed
fish (sex=0) and females (sex=1).
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1 - Panel Conclusion

A freely estimated time-varying selectivity with many deviation parameters (2d) did not improve
the general fit to the mean age. There was a minor improvement to the fit to mean length. There
were a few larger residuals with the 2d selectivity, especially for larger males with already large
residuals in the pre-STAR base model. The 2d selectivity slightly reduced the residuals in
general for larger males, but they were still large, while the fit worsened slightly for some female
and unsexed fish. We therefore do not recommend using the 2d deviation in the new base
model.

There was some discussion about changes in gear type (e.g., popularization of ‘rockhopper’
roller gear) in the mid-1980s and 1990s (see Figure 1a), though there was inadequate
information at this time to propose specific time blocking to address this.

2 - Request

Run a sensitivity analysis by replacing the dome-shaped selectivity of the commercial fleets that
showed estimation issues with the descending limb parameter based on the MCMC analysis,
with asymptotic selectivity. Plot the spawning output, fraction unfished, and recruitment
deviations, and compare estimates with the pre-STAR base model.

2 - Rationale

The parameters for the descending limb were not well-defined based on the MCMC analysis.
Using an asymptotic selectivity will also simplify the model. If overall fits and population
predictions do not change with asymptotic selectivity, that would support a more parsimonious
model.

2 - STAT Response
By analysis of MCMC diagnostics of the pre-STAR base model the descending scale parameter

of the double normal (DN) domes shaped selectivities in the NoCA_HKL, SoCA_HK, CA_TWL,
CA_NET, and NoCA_OR_WA_Rec fleets appeared to have improper posteriors. Each of these
fleets were given asymptotic sigmoidal selectivity by fixing the final selectivity of the DN to
inv.logit(10)=0.9999546 and fixing the descending scale to produce a two parameter sigmoid
with the free parameters being the location the DN peak and the DN ascending scale. Time
blocks in the model were preserved, allowing for changes in the ‘peak’ and ‘ascending scale’
parameters. Separate model runs were constructed to fit asymptotic selectivities for each of the
fleets separately and a final model is shown fitting all of the above fleets jointly with asymptotic
selectivities.
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Figure 2a. Comparisons of the spawning output
and fraction unfinished are almost indistinguishable between the various selectivities in the
models run.
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Figure 2b. Recruitment deviations of the compared models are largely indistinguishable as well.

The only model to show even slight differences in recruitment deviations is the model with only
asymptotic selectivity in the CA_NET fleet (and only in a minority of years).
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Table 2a. Negative log-likelihood values for each of the fit models. Likelihood components are

in the rows.
Label NoDome:
All
N.Parms 109
TOTAL 2624.18
Survey 24.2567

Length_comp 570.567

Age_comp 2004.83

Recruitment 24 4337

NoDome: NoDome:
CA_NET SoCA_HKL

113 113

2626.11 2621.95

241734 24.5525

571.97  570.691

2006.28 2002.38

23.5844 24.2486

NoDome:
CA_TWL

113

2622.39

24.3505

569.718

2003.88

24.3614

NoDome:
NoCA_OR_WA_Rec

113

2620.82

24.4258

568.723

2003.37

24.2309

NoDome:
NoCA_HKL

113

2620.51

24.4998

568.564

2003.19

24.1945

pre-STAR
base

114

2620.26

245754

569.086

2002.35

24.1847

While most models are almost identical, the CA_NET only model shows the biggest increase in
negative log-likelihood. The model with all asymptotic selectivity has four NLL points greater
than the pre-STAR base model but it also saves four parameters and therefore seems to be a
parsimonious option that doesn’t substantively change results as compared with the pre-STAR
base model. The weak identifiability of the dome shape selectives of the pre-STAR base model
likely indicates that there is little to no information in the data to inform the descending scale
parameters of the dome shaped selectivities.

10
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Figure 2c. Fits to pre-STAR base model dome selectivities (top) as compared with the fit

asymptotic selectivities (bottom).
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Figure 2d. Above shows the slowest converging parameters from the MCMC diagnostics for the
pre-STAR base model (left) and the all asymptotic selectivity model (right). While convergence
is not perfect, the asymptotic selectivities largely remove the improper posteriors that were
present in the pre-STAR base model.

2 - Panel Conclusion
The new base model should update selectivity from dome-shaped to asymptotic for all

commercial fleets, except for the southern California recreational and trawl! discard fleets in
defining a new base model. This is supported by a more parsimonious model showing an
insignificant increase in the likelihood (approximately 4 units of likelihood resulting from a
reduction of 5 parameters).

3 - Request

Re-compute the WCGBTS index by including the depth effect (WCGBTS_depth). Compare the
time series estimate between the current index and the WCGBTS_depth in a single plot
including confidence intervals.

3 - Rationale

Depth is an important habitat variable for rockfish species. Although the spatial model can
capture much of the depth effects (via anisotropy and spatial field), previous work (Johnson et
al. 2019) has shown that it may be beneficial to include.

3 - STAT Response
[Chantel & Eric]

3 - Panel Conclusion

12
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The Panel greatly appreciated being able to see the WCGBTS index with and without a depth
effect. The discussion about responses to Request 3 resulted in a new request (see Request
12).

4 - Request

Calculate the average of the main period recruitment deviations in the pre-STAR base model.
Present results from a run with the constraint for the recruitment deviations to sum to zero.
Provide a table showing the parameters for these two runs along with the sensitivity with
recruitment deviations fixed at zero (3 runs). Please include reference points. Plot dynamic By
for these three runs.

4 - Rationale

The constraint to sum recruitment deviations to zero ensures that the reference points are
consistent with the assumptions of the model. Without that constraint, the reference points
implied by the main recruitment period may differ considerably from the reported reference
points. This request will provide insight into the magnitude of this potential discrepancy.

4 - STAT Response

The average of the main period recruitment deviations (1968-2024) in the pre-STAR base
model is -0.24498. This model was modified by setting the “Do Recruitment Deviations” option
to “Deviation Vector” (option 1) that imposes a sum-to-zero constraint on the recruitment
deviations. An initial run was completed without ‘tuning’ the model so likelihood components
could be compared directly to the pre-STAR base model. A subsequent model run adjusted the
bias ramp and tuned the Francis weights using the same methods applied to the pre-STAR
base model. Finally, a model run using the pre-STAR base model (with triennial ages added)
and no recruitment deviations was run without tuning.

Compared to the pre-STAR base model, models with a sum-to-zero constraint on recruitment
deviations have a lower estimate of unfished spawning output, and a similar end-year estimate
of spawning output. Therefore, relative spawning output is higher (less depleted relative to
unfished levels) in the models with the sum-to-zero constraint (Figure 4a). Recruitment
deviations without a sum-to-zero constraint have a negative offset relative to the constrained
deviations, resulting in a higher estimate of unfished equilibrium recruitment (R0O). Estimates of
long-term sustainable yield from the pre-STAR base model are around 2500 mt, whereas
estimates from models with a sum-to-zero constraint are around 2000 mt (similar to the previous
assessment, which also used a sum-to-zero constraint). Likelihood components, estimated
parameter values, and derived quantities from the four models are provided in Table 4a.
Estimates of natural mortality are lower for females, and higher for males, in the models with a
sum-to-zero constraint. All models assume steepness = 0.72.

Both models with sum-to-zero constraints, as well as the pre-STAR base model, include a bias
adjustment following the methods of Methot and Taylor (2011). Methot and Taylor estimated
deviations in that paper using a sum-to-zero constraint, so it is unclear to the STAT whether the
Methot and Taylor bias adjustment is appropriate for the pre-STAR base model and other
models fit using maximum likelihood that do not impose a sum-to-zero constraint. Posterior

13
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distributions for the logarithm of RO, based on the diagnostic MCMC runs that did not use a
sum-to-zero constraint, suggest a value between 10 and 11, with a mode near 10.3 (Figure 4c).
The log(RO0) value estimated by the pre-STAR base model, without a sum-to-zero constraint and
with a bias correction, is 10.24. The logRO0 values estimated by models with a sum-to-zero
constraint are slightly below 10 (Table 4a).

— pre-STAR base, no_devs_no_tuning
pre-STAR base
pre-STAR base, SumtoZero_no_tuning
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Figure 4a. Comparison of time series of spawning output (trillions of eggs; upper panel) and
relative spawning output (lower panel) for models with and without recruitment deviations, and
with and without a sum-to-zero constraint imposed on the recruitment deviations.
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Figure 4b. Comparison of time series of recruitment (upper panel) and deviations from the
spawner-recruit curve (lower panel) for models with and without a sum-to-zero constraint

imposed on the recruitment deviations.

Table 4a. Comparison of likelihood components, parameter estimates, and derived quantities from
models with and without recruitment deviations, as well as unconstrained or ‘sum-to-zero’ recruitment

deviations.
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pre-STAR base,

pre-STAR base,

pre-STAR base,

Label no_devs no_tuning pre-STAR base SumtoZero_no_tuning SumtoZero_tuned
NPams 45 114 114 114
TOTAL 3119.280 2620.260 2623.630 2628.760
Survey 47220 24.573 20211 28.544
Length comp 667.444 369.086 369314 369318
Age_comp 2404.610 2002330 2003.130 2008.480
Recruitment 0.000 24.183 21.961 22.102
Parm_priors 0.000 0.033 0.007 0.008
NatM_uniform_Fem_ GP_1 0.153 0.171 0.160 0.160
L_at_Amax Fem GP_l 48374 18.169 48223 48234
VonBert K_Fem GP_1 0.189 0.194 0.194 0.193
CV_young_Fem GP_1 0.102 0.108 0.109 0.110
CV_old Fem GP_1 0.034 0.038 0.037 0.037
NatM_uniform_Mal_GP_1 0271 0.266 0291 0291
L_at_Amax Mal GP_1 0353 0333 0333 033
VonBert K_Mal GP_1 0.610 0.540 0.542 0.543
CV_young_Mal GP_1 0131 0.203 0.198 0.195
CV_old Mal_GP_1 0.665 0112 0.118 0.117
SR_LN(R0) 9924 10.240 9.964 9976
Q_extraSD_CalCOFI_Survey(11) 0421 0313 0.368 0.363
Q_extraSD_RREAS_YOY_Survey(12) 1.740 1234 1217 1219
Size_DbIN_peak NoCA_HKL(1) 42278 41254 41202 41222
Size_DbIN_ascend_se_NoCA_HKL(1) 4452 4438 4438 4440
Size_DbIN_descend_se_NoCA_HKL{1) 4270 5042 4960 4043
Size_DbIN_peak_SoCA_HKL(2) 24218 24.245 24220 24200
Size_DbIN_ascend_se_SoCA_HKL(2) 1415 1.403 1392 1387
Size DbIN_descend se SoCA_HKL(2) 5778 5.766 5725 5723
Size DbIN_peak CA TWL(3) 4110 44,609 4520 “s12
Size DbIN_ascend se CA TWL(3) 4404 4512 4505 4505
Size DbIN_descend se CA TWL(3) 2874 2087 2083 2081
Size DbIN_peak OR_WA_Comm(4) 30771 42,043 41527 41492
Size DbIN_ascend se OR_WA_Comm(4) 4135 1496 4447 4444
Size DbIN_peak CA NET(5) 146,184 145.969 45027 15919
Size DbIN_ascend se CA NET(3) 4289 4321 4320 4319
Size DbIN_descend se CA NET(3) 3049 3,686 3.653 3642
Size DbIN _peak NoCA_OR_WA Rec(6) 44,908 143503 43339 43333
Size DbIN_ascend se NoCA OR_WA Rec(t) 5117 5.009 5004 5.003
Size DbIN_descend_se NoCA_OR_WA Rec(6) 3389 4373 4318 4299
Size DbIN_peak SoCA Rec(T) 21536 24673 24628 24626
Size DbIN_ascend se_SoCA Rec(T) 2973 2920 2910 2909
Size DbIN_descend_se SoCA Rec(7) 3.160 3392 3397 3.400
Size DbIN_end logit SoCA Rec(7) 0.700 1133 1186 1189
Size DBIN_peak TWL_discard(8) 20.309 29.301 29.457 29.453
Size DbIN_ascend se TWL_discard(8) 4325 4173 4170 4170
Size DbIN_descend_se TWL_discard(s) 3321 3.203 3.208 3.208
Size DbIN_peak NoCA HKL(1) BLKlrepl 1873 140,997 50.201 350412 50.357
Size DbIN_ascend se NoCA HKL(1) BLKlrepl 1873 3970 4033 1062 4037
Size DbIN_peak SoCA HKL(2) BLKZrepl 1873 49.777 147,563 47311 47306
Size DbIN_ascend se_SoCA HKL(2) BLK2repl 1873 4814 4734 4736 4735
Size DBIN_peak CA TWL(3)_BLK3repl 1875 36.343 33.490 33421 33422
Size DbIN_ascend se CA TWL(3)_BLK3repl 1875 3792 3213 3201 3201
Size DbIN_peak SoCA Rec(7) BLKIrepl 1873 32.168 30434 30.488 30482
Size DbIN_ascend se_SoCA_Rec(7) BLK2repl 1875 4059 3712 3.723 372
Bratio_2023 0.798 0.593 0.836 0.813
55B_unfished 12484 13904 12081 12203
Totbio_unfished 32519 60831 31324 51833
Recr_unfished 20422 27998 21247 21493
Dead_Catch_SPR 1960 2494 2000 2022
OFLCatch_2025 3087 2834 3200 3143
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Figure 4c. Posterior distributions for unfished equilibrium recruitment from diagnostic MCMC
runs. Recruitment deviations were not constrained to sum to zero in either run.

4 - Panel Conclusion

The Panel and STAT discussed this at length without coming to a conclusion. Therefore, a new

request was made to further investigate this (see Request 13). The Panel agreed that
estimation of the requested dynamic By was no longer required.

5 - Request
Replot fits to the CalCOFI index (absolute) without confidence intervals.

5 - Rationale
This will enable additional scope for interpretation of the model fit to the time series. Including
the confidence intervals compresses the y-axis.

5 - STAT Response
The requested figure without confidence intervals (Figure 5a) is shown below.
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Figure 5a. Observed CalCOFI index of spawning output (blue points) and pre-STAR base
model fit to the index (orange points and interpolated line).

5 - Panel Conclusion
This plot clarifies the fit of the model to this index, as was sought by the request.

6 - Request

Run an additional sensitivity replacing the CalCOFI index with the Southern CaCOFI index but
without the early (1950s) estimates. Please plot fits without confidence intervals. Investigate
why the terminal years in the coastwide index are increasing while the separate indices are
decreasing.

6 - Rationale
To inform on why removing the whole area CalCOFI index results in an increase in stock statu

S

and why adding central and southern CalCOFI separately results in a decrease, when covering

different time periods.

6 - STAT Response

The odd terminal year discrepancies were an error! Somehow STAT (John) used the short
southern index rather than the central in the sensitivity runs. The corrected runs and additional
runs are shown and results are now a bit more intuitive. The requested runs and graphs were

provided. With the correct data, the run with central only is more optimistic than the base model

(all data, but only years with data from both regions), and the south only model is more
pessimistic. The “Short south” model is slightly more pessimistic than the southern model with
all data (makes sense as the “Long south” model would scale down unfished biomass). The
data with all years (all data, regions) is still nearly identical to the base model.
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6 - Panel Conclusion

The odd terminal year discrepancies are now gone and the Panel has no longer any issues with
this request. The influence of the different regional components of the CalCOFI indices (overall,
southern, central) on the model outcomes are more understandable.

7 - Request
Run an additional sensitivity estimating the additional variance for the WCGBT survey as well.

7 - Rationale

Although there is some justification for estimating additional variance for the CalCOFI index, the
justification of not estimating additional variance on the WCGBT survey is missing (high, early
index points; high q).

7 - STAT Response

When estimating an added variance (“extraSD”) parameter for the WCGBTS, the estimate was
0.145, slightly reducing the influence of the trawl survey index. The change had little effect on
the time series of spawning biomass but resulted in a slightly poorer fit to the early years of the
index (Figure 7a). The STAT would prefer not to downweight the index and instead search for
alternative model configurations that improve the fit.
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Figure 7a. Comparison of the pre-STAR base model to a model with additional variance
estimated for the WCGBTS. Time series of spawning output (upper left), relative spawning
output (upper right), recruitment deviations (lower left), and fit to the WCGBTS (lower right).

7 - Panel Conclusion

The STAT should explore the depth effect in the WGCBTS index (see Request 3) before
making a conclusion about adding variance (prior to COB on 6/26; see Request 12). The Panel
agreed that estimation of the requested InQ was no longer required.

8 - Request

Provide two runs with all length composition data and age composition data down-weighted by a
factor of 2 and 10 using the input sample multiplier (from the final Francis tuned multipliers).
Present length and age Pearson residual plots for the Commercial CA trawl fleet and the fits to
all fishery-independent indices compared to the pre-STAR base model.

8 - Rationale

It is possible that the composition data are over-weighted.

8 - STAT Response
20
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Two models were run, with Francis weights from the pre-STAR base model divided by 2 and 10

(Table 8a). Downweighting the composition data resulted in a more depleted population and
less variable recruitment deviations (Figure 8).

Table 8a. Francis weights from the pre-STAR base model, a model with the weights cut in half,

and a model with weights equal to one-tenth the pre-STAR Panel values.

Fleet Component Pre-S5TAR base Weights /2 Weights / 10
NoCA_HEL Lengths 0.54034 027017 0.054034
SoCA HEL Lengths 2 43888 1.21944 0.243888
CA TWL Lengths 0.23845 0.119225 0.023845
OF. WA Comm Lengths 0.0908% 0045445 0.00908%
CA NET Lengths 0.41067 0.205335 0.041067
NoCA_OR_WA Re Lengths 0.383 0.1915 0.0383
SoCA_Rec Lengths 0.17159 0.085795 0017159
TWL_discard Lengths 0.0205 0.01025 0.00205
WCGBT _Survey Lengths 0.03578 0.01789 0.003578
Trienmial Survey Lengths 0.05515 0.027575 0.005515
NoCA_HEL Ages 0.02571 0.014855 0.002971
CA TWL Ages 0.01572 0.00786 0.001572
OR_WA_Comm Ages 1 0.5 0.1
CA NET Ages 0.06535 0.032675 0006535
NoCA OR_WA Re  Ages 1 0.5 0.1
WCGBT Survey Ages 0.09373 0.046865 0.009373
Triennial Survey Ages 0.06838 0.03419 0006838
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Figure 8. Comparison of time series of spawning output, relative spawning output, and recruitment
deviations for the pre-STAR base and models with Francis weights equal to 1/2 and 1/10th the value in
the pre-STAR base (i.e. composition data downweighted).
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8 - Panel Conclusion
[Awaiting further work]

9 - Request

Present length-fecundity relationships that depict the variability in estimates given different
environment regimes alongside the assumed length-fecundity relationship in the pre-STAR base
model. Conduct sensitivities using the alternative values of the exponent of the fecundity-length
relationship, with M fixed at the value from the pre-STAR base model for all of the runs. Plot the
spawning output, fraction unfished, and recruitment deviations, and compare estimates with the
pre-STAR base model.

9 - Rationale
This will help to characterize the uncertainty in fecundity estimates under varying environmental
conditions. These results could be used to identify an appropriate axis of uncertainty.

9 - STAT Response

9 - Panel Conclusion
[Awaiting further work]

10 - Request

Create a squid plot using a 15-year retrospective analysis. This plot has the recruitment
deviation on the y-axis and age on the x-axis, which shows the age at which estimated
recruitment begins to be informed by data.

10 - Rationale

There are a few large year classes that are important to the population trend, one of which is a
recent 2013 year class. It is useful to know how long it takes to have a reasonable estimate of
recruitment, whether low or high.

10 - STAT Response

The STAT ran 15-year retrospectives with and without the RREAS YOY index, the difference
was surprisingly small. On a bit more investigation it appears that there is quite a bit of
information in the WCGBTS for age 0 and 1 fish, and the combination of tuning RREAS and not
tuning WCGBTS essentially upweights the trawl information. The STAT did several additional
runs with WCGBTS tuned, and RREAS upweighted, to better understand how each index is
informing near term recruitments. The STAT explored other options to better understand the
relative influence of the two indices informing early recruitment deviations, including tuning the
WCGBTS (which was untuned in base) to slightly reduce that survey’s estimate of recruitment,
and reducing the tuning on the RREAS index.

10 - Panel Conclusion
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The Panel appreciated this work. It showed the importance of the WCGBTS in predicting year
class strength and that there was information when the cohort was age zero. Although the
RREAS YOY survey was appropriately weighted, including some additional variance, the
outcome was that this index had very little weight and virtually no influence. The RREAS index
became appropriately more influential when either removing the additional variance or when
downweighting the WCGBTS index. There was concern that the strength of a cohort when it
was age 0 was estimated above average and tended to be reduced as the cohort aged in the
pre-STAR base model. The Panel realized that changes to the base model from other requests
could modify these outcomes, thus may need to revisit updated figures following responses to
future requests.

11 - Request

Estimate steepness with and without a sum-to-zero constraint on recruitment deviations. Please
use the revised model based on conclusions from earlier requests. Calculate the average of the
main period recruitment deviations in these two models. Present spawning output, fraction
unfished, recruitment, and recruitment deviations for these two runs. Provide a table showing
the parameters with reference points including SPR proxy yield.

11 - Rationale

The main period of recruitment deviations average to less than 0 without a sum-to-zero
constraint, which is during a period with some years of low predicted spawning biomass.The
base model with a fixed steepness of 0.72 may be attempting to reduce recruitment during this
period when the reduced recruitment is actually a result of reduced spawning biomass.

11 - STAT Response

11 - Panel Conclusion

12 - Request

Predict the WCGBTS index with depth as a covariate and assuming isotropy (all other model
configurations unchanged). If a suitable alternative index (as determined by the STAT) is
achieved, please run a model (with the new base model) using this new index. Please include
information about how the depth effect was modeled and show the marginal effect of depth.

12 - Rationale

An initial new WGCBTS index with depth effect from Request 3 showed a large difference in
scale compared to the pre-STAR index as well as a large confidence interval. The analysis was
preliminary and changes to the index model setting needs to be further explored.

12 - STAT Response

12 - Panel Conclusion
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13 - Request

Estimate the peak and ascending variance parameters for selectivity of the WCGBT and
Triennial surveys and use the quick MCMC algorithm to determine how well these parameters
are estimated and what reasonable values may be. Keep these survey selectivities as
asymptotic and use the assumptions for commercial selectivities as in the "No Dome: All" run
from Request 2.

13 - Rationale

The selectivity for these two trawl surveys were not estimated in the pre-STAR base model.
Forcing many of the commercial selectivities to be asymptotic (as done for Request 2) may
improve the ability to estimate the survey selectivities.

13 - STAT Response

13 - Panel Conclusion

14 - Request

Examine catch rates in early years of the WCGBTS and compare those to the catch rates in
later years. This may include creating maps of raw catch rates (bubble plots), identifying the
locations and magnitude of the 10 highest catch rates for each year, proportion of zero catch,
and stratified by depth.

14 - Rationale
The early years of the WCBTS show high index values that are not fit well by the model. A

better understanding of these years will be helpful to determine how likely these years are to
reflect population abundance.

14 - STAT Response

14 - Panel Conclusion
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