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Motivation 

• Adoption of pot gear fishing is 
rapidly expanding across the GOA

• Removals from pot gear
have surpassed hook-and-line (HAL) 
in recent years

• Current stock assessment is fit to a 
CPUE index

• Only incorporates HAL data
• Assumes a nominal CPUE index
• Time-series: 1990 – 2019

• Uses data pre-IFQ
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Motivation 
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• Logbook sample sizes
are larger relative
to observer data

• Sample sizes from pot gear 
have been increasing since
2017 regulatory change



Objective

Assimilate hook-and-line and 
pot gear data from both 

observer and logbook records 
to develop a standardized 

index of abundance for Alaska 
sablefish
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Methods: Data sources
• Vessel Logbooks – Joint NMFS IPHC program

• n = 95,715

• Onboard observers – North Pacific Observer 
Program

• n = 34,540

• HAL: n = 109,009; Pot: n = 21,246
• Model index time-series = 1995 – 2020

• Does not use data during pre-IFQ period
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Methods: Analysis 
• Generalized Additive Models (GAMs)
• 2 model variants explored:

• HAL only model
• HAL + Pot model 

• Model selection:
• BIC
• AIC
• 5-fold cross validation

• Root Mean Square Error (RMSE), Mean Absolute Error (MAE), and R2
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Methods: Model Structure (HAL only model)

• Incorporates catch and effort data from ONLY hook-and-line gear
• Assumed Tweedie-distributed errors (log-link)
• Effort treated as an offset

• HAL CPUE = catch-per-hook
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Full model considered: 
log 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤
= Year + Data type + Vessel length + Area + 𝑓𝑓 Day of year + 𝑓𝑓 Bottom depth
+ 𝑓𝑓 𝐿𝐿𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤, 𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤 + offset[log effort ] + 𝜖𝜖



Methods: Model Structure (Pot + HAL model)
• Incorporates catch and effort data from BOTH hook-and-line and pot 

gear
• Assumed Tweedie-distributed errors (log-link)
• Effort treated as an offset

• HAL CPUE = catch-per-hook
• Pot CPUE = catch-per-pot
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Full model considered: 
log 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤
= Year + Gear type + Data type + Vessel length + Area + 𝑓𝑓 Day of year
+ 𝑓𝑓 Bottom depth + 𝑓𝑓(𝐿𝐿𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤, 𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤) + 𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑡𝑡𝑡𝑡𝑡𝑡𝐺𝐺 𝐿𝐿𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤, 𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤
+ offset[log effort ] + 𝜖𝜖



Results: CPUE standardization  (Pot + HAL model)
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Final model: 
log 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = Year + Gear type + Data type + Vessel length + Area + 𝑓𝑓 Day of year + 𝑓𝑓 Bottom depth +
𝑓𝑓(𝐿𝐿𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤, 𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤) + 𝑓𝑓𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝑡𝑡𝑡𝑡𝑡𝑡𝐺𝐺 𝐿𝐿𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤, 𝐿𝐿𝐿𝐿𝑤𝑤𝑤𝑤𝑤𝑤𝐿𝐿𝐿𝐿𝑤𝑤 + offset[log effort ]

Note: Partial effects for
the HAL only model
look similar.



Results: CPUE standardization, Year Index
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Correlation between HAL only 
Index and Nominal:
Spearman’s 𝜌𝜌 = 0.834

Correlation between HAL + Pot 
Index and Nominal:
Spearman’s 𝜌𝜌 = 0.844

Divergence among indices during 
recent years 
could be a result of:
• Model-based methods control for 

spatial differences in fishing effort
• Shifts in effort/targeting due to 

high recruitment events could 
dampen the high recruitment 
signal



Conclusions
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• HAL + Pot vs. HAL only models both provide 
comparable trends

• However, pot gear use is rapidly increasing and there 
is benefit in developing indices based on both gears

• Model-based indices control for differences in 
how data are observed and units of effort in 
gear types 

• Trends are plausible

• Nominal index does not appear to differ 
drastically from both model-based indices, with 
exception of recent years (2020)



Future directions
Recommendations welcome

• Incorporate combined (HAL + Pot) model-based index in 2023 SAFE
• Unsure how to appropriately incorporate uncertainty
• Assume CV of 10% as in status-quo?
• Multivariate log-normal error structure in assessment? (Account for non-

independence of observations)

• Explore model parameterizations that incorporate a new pot fleet 
and evaluate appropriate treatment of indices of abundance within 
the context of a new fishery fleet

• Recommendations on dealing with selectivity estimation under data-limited 
circumstances?
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HAL only index diagnostics
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HAL + Pot index diagnostics
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R2 = 0.649



Pot fleet comp distributions
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Estimated selectivity 
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Weighted average selectivity
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Key parameters and management quantities
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Average fits to age and length comps
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