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Summary

• TACs in decline since 2019/2020 in both subdistricts
• Near mid-2010s steady state in EAG

• All-time low in WAG

• Nominal CPUE slow downward trajectory in WAG, stationary in EAG, 
up from 2021

• Assessment moved to GMACS in 2023

• Work from May to now:
• Data workflow / reproducibility (Appendix A)

• Updates to CPUE standardization (Appendix B)

• Update to GMACS

• Cooperative survey (Appendix C)

• Combined area model





Likelihood components identical to 6 decimal places except for priors 

in WAG



10 – 20 t difference in OFL, all other reference points are the same



• Updated fishery data using same method as all other stocks (Daly 2020 

CPT)

• Retained & total catch, GF bycatch

• Size composition

• Associated weights based on data

• All inputs based on data are reproducible from ‘raw’ form (see GitHub)

• Notation for estimates in Appendix A

• CPUE Standardization in Appendix B

https://github.com/commfish/adfg_crab_observer/tree/master


Necessity for updates – Appendix A

• Legacy model input was N at size matrix for all catch types

• Observer and fish ticket data were joined on annual basis to get 
permit holder for CPUE std (i.e. proxy for Captain)

• No straightforward link between observer and fish ticket data

• Penguilly developed a protocol for joining data manually – very 

tedious, many special cases

• Gaeuman wrote script to automate process for recent data (2021-

2022) – not backwards compatible to earlier years 

• Data in ‘master’ file not consistent with fresh data query



Fish Ticket / Observer Joinery

• Simpler approach for getting Permit Holder in observer data
1. Join fish ticket and CFEC data to get unique combinations of trip start and 

end dates, permit holder, by vessel and season (no ADF&G) 

2. Adjust date ranges so there are no gaps

3. Assign permit holder to observer data based on vessel and date

• Don’t attempt to join landed catch to observer pots, etc



Season Dates

• Early AIGKC season dates do not align with rationalization crab year
• Opened later (Sep / Nov) and extended beyond July the following calendar 

year

• All data confined to rationalized crab year (Jul 1 – Jun 30)

• Data after June 30, applied to next season (consistent with Siddeek)
• Example: July 1, 1985 (originally 1984/85 season) is applied to 1985/86 

season





• Status quo used 
unexpanded bycatch 
(i.e., numbers at size)
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Appendix B – Observer CPUE Standardization

‘Core’ data
• Previously – only include vessels that made 5 trips in at least 3 seasons

• Updated – permit holders and vessels occur in > 1 season, no limit in post-
rationalized period

• Inner 95% of soak time, 99% of depth

• Several gear types combined following Siddeek et al. (2016, 2023)

Model Fitting
• Use GAM (mgcv) instead of GLM

• Negative binomial error, log-link, overdispersion (θ) estimated

Dependent Variable
• Legal males (Siddeek et al. 2016, 2023)

• Total males (see appendix B – no model scenario here)
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Appendix B – Observer CPUE Standardization

• Null model included only Year or Year:Block



Appendix B – Observer CPUE Standardization

• Null model included only Year or Year:Block

• Covariates evaluated
• Vessel

• Permit Holder

• Month

• Block (if not in yr:Block)

• Gear Type

• s(soaktime)

• s(depth)

• s(slope) – estimated from 100m x 100m raster

• s(lon, lat) – followed up with ti(lon, lat)

• Model selection followed Siddeek et al. (2016, 2023)
• ∆ CIAC ≥ 2 per df lost

• R2 ≥ 0.01



Pre-Rationalized EAG

Null:  ln(CPUE) = Year

Null:  ln(CPUE) = Year:Block







Removed due to lack of data, N = 1



Post-Rationalized EAG

Null:  ln(CPUE) = Year

Null:  ln(CPUE) = Year:Block

**Block 1 removed, fished in 3 years 

only, N < 6 pots per year**



Year Year:Block



Very skewed working residuals, unclear why…







EAG



Pre-Rationalized WAG

Null:  ln(CPUE) = Year

Null:  ln(CPUE) = Year:Block











Post-Rationalized WAG

Null:  ln(CPUE) = Year

Null:  ln(CPUE) = Year:Block

**Models with block 10 data 

resulted in null deviance, data 

removed**









WAG



Observer CPUE Standardization

• Observer indices would need to update nominal data, regardless of 
estimation method

• Permit Holder likely fits more to noise than Vessel, but accounts for similar 
process

• s(lon, lat) is possibly overfitting data (high df), but has small influence on 
index

• Excess zeros for negative binomial, hurdle model may be appropriate
• Zero-truncated negative binomial not available in mgcv

• Available in VGAM package, but need more time to get acquainted – estimation of df on 
smooth terms not equivalent to mgcv

• Move on without Year:Block
• Did not improve deviance explained

• Required subsetting data

• Block design not biologically meaningful



Appendix B – Fish Ticket CPUE Std 1985-1998

• Core data selection - Vessels and permit holders in > 5 seasons

EAG WAG
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• Model 22.1e2 – 23.0a include minus 
group, first bin ≤ 105

• Truncated data still has large 
proportion of small crab in early 
years

EAG



• Model 22.1e2 – 23.0a include minus 
group, first bin ≤ 105

• Truncated data still has large 
proportion of small crab in early 
years

WAG



• Retained catch Neff 
based on number of 
vessel days

• Use unit of sampling 
effort instead



• 5 AAC 34.625(b)(1) requires escape ring or 

mesh in golden king crab pots

• Adopted by BOF in 1996

• Two pre-rationalization selectivity periods

• 1981 – 1996

• 1997 – 2004
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Appendix C – Cooperative Survey

• Data available for
• EAG: 2015 – 2022 (not 2020)

• WAG: 2018 & 2019

EAG



Appendix C – Cooperative Survey

• Estimated design-based CPUE index (ie. Nominal)

• Model-based index 

• Negative binomial error, with θ = 1.318 (estimated via ML)

• Annual index computed as scaled year effect (see App B or Siddeek 
et al. 2016, 2023)



All from 12 strings by 

Pat Lee in 2022

Currently no bounds on 

‘acceptable’ soak time 

for survey
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EAG

WAG



• Fits to survey size composition 
adequate

• Underpredicted dominant 
cohort in 2018, not as 
prominent in observer data
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EAG

• Survey Selectivity similar to 
post-rationalized fishery
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EAG 23.2



EAG

WAG



EAG Likelihoods



WAG Likelihoods



WAG



• EAG and WAG as 

separate fleets

• Single groundfish 

bycatch fleet (sum)















Retrospective pattern better 

than EAG, more similar to 

WAG



Single area 

models tend to 

fit most 

processes 

better



• B35% is slightly larger than sum

• Projected MMB is slightly less than sum

• Combined area model has large impact on reference points

• Set aside combined area model for now…

• Tends to not fit as well as single area models

• Large impact on reference points



Conclusions

• Data updates are necessary, 22.1e2 only evaluated in May for comparison

• Models 23.1 and 23.1b improve fits to size comp, without compromise to 
index fits

• No models improved fits to size comp in EAG, likely drives retrospective 
bias

• Need to better explore time varying catchability

• Data weighting

• Coop survey was not very informative to the model
• Larger recruitment swings, higher recent F, lower MMB

• More work needed

• Author recommendation for final assessment
• Models 22.1e2, 23.1, 23.1b, 23.2



Response to CPT Comment – mean recruitment timeseries



Size at maturity – Work in Progress

CPT 2023: “Calculate reference points using both combined-area and area-
specific size-at-maturity values.”

• Siddeek et al. (2022) used 2018/19 – 2020/21 ADF&G and observer data

• Fit segmented regression to CH ~ CL, bootstrapped 1,000 iterations

• 108 mm EAG, 120 mm WAG, 116 mm AI

• Re-analysis with 2018/19 – 2020/21 data, and full data set, yield different results



ψ = 124

ψ = 123
ψ = 114
ψ = 124

**Only Siddeek et al. (2022) and Olson et al. (2018) used 

untransformed data



All 
Data

Log 
All 

Data

Log 
2017-20222017-2022



• Disproportionate amount of 
data close to breakpoint, less 
informing ends of lines

• Bootstrapping at uniform 
distribution in CL bins yields 
similar result to log 
transformed data, ത𝜓 = 112.8

• Before computing different 
reference points, the analysis 
should be revisited

• Use 116 mm for now



End



Pre-EAG



Post-EAG



Survey
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