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SSC 2022: The SSC recommends that future modeling efforts be 
focused on an age-structured model (and/or other models for data-
limited situations for comparison) for a single district, perhaps 
Yakutat where the recent fishery has been active.

Response: For now, modelling efforts will continue with the Stock 
Synthesis framework and be focused on Kodiak Shelikof District. 
The Shelikof District is an active fishery, with a long history, and has 
undergone a dynamic trend in harvest and fishery performance. It is 
currently the second largest contributor to the state-wide GHL 
behind Yakutat District. Further, it primarily consists of a single bed 
which has been surveyed five times.

Yakutat District has only been surveyed across all five actively 
fished beds in 2019 and 2021. Prior to that, only select beds were 
fished during surveys. In addition, the Yakutat District appears to be 
a less contiguous population that undergoes somewhat different 
patterns of recruitment and survival among beds which may 
complicate model development. Yakutat District will likely be a good 
subject to further evaluate a population dynamics model developed 
for Kodiak Shelikof District.



SSC 2022: Models should include discard mortality.

Response: All 23.x models presented include discard 
mortality.



SSC 2022: If survey dredge efficiency is assumed to be 
known, include this information as a prior on catchability 
and force selectivity to be 1.0 for a reasonable range of 
sizes rather than allowing dredge selectivity to be less 
than 1.0 across the entire size range.

Response: All models presented in this iteration applied 
dredge efficiency outside of the model and assumed 
catchability = 1 for the dredge survey. As we gain 
additional information on dredge efficiency - particularly 
the new survey dredge - I will evaluate a model using the 
approach suggested here. Model 23.3 assumes full 
selectivity throughout the size range, while other models 
attempt to estimate selectivity across the full size range.



SSC 2022: Consider dropping the westward region 
large-mesh trawl survey index as it is highly uncertain. If 
the trawl index is retained, provide justification for the 
implausibly small log(SE) = 0.01 for several of the 
observations.

Response: The Westward Region Trawl Survey data 
has been dropped from the analysis in all models.



SSC 2022: As recommended by the SPT, further work on 
standardizing the fishery CPUE index will be needed, 
including a careful evaluation of its suitability as an index 
of abundance by region or overall.

Response: Additional work on CPUE standardization is 
presented in Appendix C.



SSC 2022: Provide an explicit basis for data weighting. 
Recent groundfish assessments may be helpful to 
assess the range of approaches commonly employed.

Response: I will address the basis for data weighting in 
the next iteration of model development.



SSC 2022: Provide a basis for the selection of the 
variance in recruitment deviations.

Response: I will address the basis for recruitment 
variation in the next iteration of model development.



SSC 2022: Provide a graphical summary of the fits to 
size-at-age data.

Response: Fits to size-conditional age data are 
provided in Appendix B.



Model Structure

• Size structure consisted of 33 shell height bins ranging from 
2.1 cm to 18.1+ cm.

• Age structure consisted of 18 age bins (ages 1 - 18+).

• The modeled timeseries spans from 1992 - 2022.

• Each modeled year includes a single 12 month season 
(April - March) with model processes occurring at the 
following time steps:

• The ADF&G Dredge Survey occurs in May (month 2).

• Spawning occurs in June (month 3).

• The month that the fishery occurs in varies from July (month 4) to 
January (month 10).



Assumptions

1. Males and females are combined in all model processes, and the 

sex ratio was assumed to be 50:50.

2. Natural mortality (0.19 yr−1) is kept constant across all sizes and 

modeled years.

3. Shell height at age is estimated using the Schnute (1981) 

parametrization of von Bertalanffy growth. The minimum age for 

von Bertalanffy growth is age-0 and the age at maximum shell 

height is age-18.

4. Round weight at shell height is allometric and estimated outside 

of the model 

5. Maturity is a logistic function of shell height and estimated outside 

of the model using survey gonad condition data. Individuals can 

first become mature at age-3.



Assumptions

6. Egg production (i.e. fecundity) is assumed to be equal to 

spawning biomass.

7. Annual recruitment is estimated using with unconstrained annual 

recruitment deviations distributed 

8. Catchability (𝑄) was estimated as a proportional scalar for both 

fishery CPUE indices separately, and is constant across years. 

Dredge survey catchability is assumed full (i.e., 𝑄 = 1).

9. Fishery and survey selectivities (i.e., size and age) are estimated 

as a logistic function of shell height and are constant across 

years. All models assumed selectivity was based on shell height 

and not age.







Fixed Population Parameters

• Natural Mortality M = 0.19 yr-1

• Round weight at shell height 
𝑊 = 1.21x10−4 ∙ 𝑆𝐻2.86

• Size at maturity, SM50 = 7.3 cm, slope 𝛽1= -1.5

• Dredge efficiency (Q = 0.83)



Model Scenarios

22.1a: Model KSH22.1 (Jackson 2022) with updated 2022 ADF&G Dredge 
Survey biomass and size and age composition data, as well as 2022/23 fishery 
catch, CPUE (based on retained catch), and size composition data.

23.0: Model 22.1a including fishery discarded catch from 1996/97-2022/23 and 
size composition from 2009/10-2022/23.

23.0a: Model 23.0 with extra standard error on standardized fishery CPUE from 
2009/10-2022/23.

23.0a1: Model 23.0a without dredge survey size and age composition data from 
2016 - 2018.

23.0a3: Model 23.0a with down-weighted dredge survey size and age 
composition data from 2016 - 2018.

23.3: Model 23.0a with full dredge survey selectivity (i.e. selectivity = 1) across 
all size classes.













































Author Recommendation

• Continue with models 23.0a3 and 23.3

• Recover 1992-2008 fishery catch by haul and size 
composition

• Add recent fishery age composition 2020 - present

• Improve fits to abundance in 23.3

• Estimate dredge survey catchability using q = 0.83 as prior
• Explore time varying catchability (2016 – 2018, 2020, 2023 –

present)

• Troubleshoot dredge selectivity
• Estimate selectivity for lower third of size range
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