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GOA Pacific ocean perch - Overview
• Age structured SCAA in ADMB

• 1 area/fleet/survey

• Sex aggregated

• 2 growth time blocks

• 4 fishery selectivity time blocks

• Estimated:
 M (prior mean 0.0614, CV 0.1)
 q (1.15, 0.45)
 𝜎𝜎𝑟𝑟 (1.7, 0.2)

• Assumed yearly deviations from average recruitment
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GOA Pacific ocean perch - Overview
• Change in lead author

• Framework change ADMB to RTMB (Model 25.0)
• Full form of nLL for catch and survey biomass 

(Model 25.1)
• Change the 2nd fishery selectivity time block to a 

gamma function (Model 25.2)
• Implement Francis reweighting (Model 25.Xa)
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GOA Pacific ocean perch – RTMB (Model 25.0)
• Bridge model to RTMB
Base (Model 2020.1) using 2023 data inputs

The RTMB assessment model and the associated 
comparison code are available on GitHub.

• RTMB Model Code

• ADMB vs. RTMB Comparison Code

https://github.com/afsc-assessments/goa_pop/tree/main/2025/base
https://github.com/pete-hulson/goa_pop/blob/main/2025/R/models.R
https://github.com/afsc-assessments/goa_pop/blob/main/2025/rtmb_bridge/rtmb_bridge.R


U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 5

GOA Pacific ocean perch - RTMB (Model 25.0)
• RTMB Framework Change
Maturity estimation moved outsize the model
Same parameter inputs as the ADMB model, 

though unbounded in RTMB 

•Key outputs
• Total biomass, spawning biomass, etc. are equivalent

• Standard deviations and nLL values are near 
identical, differing by a few decimal points due to 
numerical precision
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GOA Pacific ocean perch - RTMB (Model 25.0)

Parameter standard 
deviations are the same 
between ADMB and RTMB 
(not shown)
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GOA Pacific ocean perch - RTMB (Model 25.0)
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GOA Pacific ocean perch - RTMB (Model 25.0)
Trends and standard 
deviations are the same 
between ADMB and 
RTMB
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GOA Pacific ocean perch - RTMB (Model 25.0)

Fishery and 
survey selectivity 
are the same 
between ADMB 
and RTMB
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GOA Pacific ocean perch - RTMB (Model 25.0)

The ADMB and RTMB models are equivalent
• Recommend moving to RTMB

The following model changes are iteratively added to the 
RTMB model

• Full form of nLL for catch and survey biomass (Model 
25.1)

• Change the 2nd fishery selectivity time block to a 
gamma function (Model 25.2)

• Francis reweighting of compositional data (Model 
25.Xa)
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GOA Pacific ocean perch - Overview
• Change in lead author

• Framework change ADMB to RTMB (Model 25.0)
• Full form of nLL for catch and survey biomass 

(Model 25.1)
• Change the 2nd fishery selectivity time block to a 

gamma function (Model 25.2)
• Implement Francis reweighting (Model 25.Xa)
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Model updates - Catch nLL (Model 25.1)
Historically: catch calculated as a simplified weighted 
sum-of-squares on lognormal distributed data 

nll = 𝜆𝜆�
𝑦𝑦

log C𝑦𝑦 − log �C𝑦𝑦
2

Where the annual weight 𝜆𝜆=50

nll = 𝜆𝜆�
𝑦𝑦

log 𝜎𝜎c +
1

2 𝜎𝜎c 2 log C𝑦𝑦 − log �C𝑦𝑦
2

Where the standard deviation of the catch on the log 
scale is:

𝜎𝜎c = log 1 + 𝐶𝐶𝐶𝐶𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐ℎ2

The annual 𝜆𝜆=50 is equivalent to CV=0.10 
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Model updates - Survey nLL (Model 25.1)
Historically: simplified nLL :

nll = 𝜆𝜆�
𝑦𝑦

log 𝐼𝐼𝑦𝑦 − log 𝐼𝐼𝑦𝑦
2

2
𝑆𝑆𝑆𝑆 𝐼𝐼𝑦𝑦
𝐼𝐼𝑦𝑦

2

Updated: full form of the lognormal nLL, incorporates a bias correction:

nll = 𝜆𝜆�
𝑦𝑦

log 𝜎𝜎𝑦𝑦 +
1
2

log
𝐼𝐼𝑦𝑦
𝐼𝐼𝑦𝑦𝑏𝑏𝑏𝑏

𝜎𝜎𝑦𝑦

2

where, 𝜎𝜎𝑦𝑦 is the standard deviation on the log scale, and 𝐼𝐼𝑦𝑦𝑏𝑏𝑏𝑏 is the bias-

corrected model prediction. 𝜎𝜎𝑦𝑦 = log 1 + 𝑆𝑆𝑆𝑆 𝐼𝐼𝑦𝑦
2

𝐼𝐼𝑦𝑦2
and

𝐼𝐼𝑦𝑦𝑏𝑏𝑏𝑏 = 𝐼𝐼𝑦𝑦 × exp
𝜎𝜎𝑦𝑦2

2
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GOA Pacific ocean perch - Overview
• Change in lead author

• Framework change ADMB to RTMB (Model 25.0)
• Full form of nLL for catch and survey biomass 

(Model 25.1)
• Change the 2nd fishery selectivity time block to a 

gamma function (Model 25.2)
• Implement Francis reweighting (Model 25.Xa)
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Model updates – Fishery Selectivity (Model 25.2)
Four fishery selectivity time blocks:

• 1961-1976: Massive catches and overexploitation, foreign fisheries. Age data 
generally  unavailable.

• 1977-1995: Change from foreign to domestic fleet, dominated by large 
factory trawlers, generally towed deeper and further from port.

• 1996-2006: Emergence of smaller catcher-boats, semi-pelagic trawling and 
fishing cooperatives. The length of the fishing season was also greatly 
expanded.

• 2007-Present: This period coincides with the Rockfish Program in the 
Central Gulf, a fishing cooperative that has influenced the behavior and fleet 
composition of the fishery.
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Model updates – Fishery Selectivity (Model 25.2)
• Block 1 (≤ 1976): Estimated using a logistic selectivity curve.

• Block 2 (1977–1995): Calculated as the average of the curves from Block 1 
and Block 3.

• Block 3 (1996–2006): Estimated using a gamma function (dome-shaped)  
selectivity curve.

• Block 4 (≥ 2007): Estimated using a gamma function selectivity curve.

• By averaging two curves, Block 2 is imposing a shape that may not accurately 
reflect the true selectivity during that period.
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Model updates – Fishery Selectivity (Model 25.2)
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GOA Pacific ocean perch - Overview
• Change in lead author

• Framework change ADMB to RTMB (Model 25.0)
• Full form of nLL for catch and survey biomass 

(Model 25.1)
• Change the 2nd fishery selectivity time block to a 

gamma function (Model 25.2)
• Implement Francis reweighting (Model 25.Xa)
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Model updates – Francis reweight (“a” Models)
The Francis reweighting method (Francis 2011; TA1.8) was used to 
rebalance the influence of the age and size composition data.
All composition data components were initially given a weight of 1.0. 

Results
• Fishery age composition: ~2.8 
• Survey age composition: ~2.0 
• Fishery size composition: ~0.5
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Results

Note: m25.0(a) is not directly comparable to the other models due to 
structural likelihood changes

Reweighted

Presenter Notes
Presentation Notes
Age and size data are telling different stories – data conflict
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Results
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Results M consistent across models
decreases with reweighting

Presenter Notes
Presentation Notes
M has typically been high for such a long-lived species 
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Results q drops with selectivity change
decreases with reweighting

Presenter Notes
Presentation Notes
Q has been high for this stock for many years
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Results Sigma R consistent throughout

Presenter Notes
Presentation Notes
Sigma R is consistent between all models
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Results Total and spawning biomass increase by model iteration
Are consistent when reweighted
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Results –nLL
Model 25.0          Model 25.1 

• nLL is not directly comparable

• Slight increase in total & spawning biomass, OFL and ABC

• No substantive changes in parameters
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Results – change fishery selectivity
Model 25.1          Model 25.2 

• Adds 2 parameters to estimate selectivity

• Increase in total & spawning biomass, OFL and ABC

• q decreases from 1.76 to 1.61

• M remains at 0.0769 (somewhat elevated for a long-lived species)
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Results – Reweight
For all models

• M & q decrease

• Total & spawning biomass, OFL, and ABC are stable between all 
models

• Survey selectivity is shifted to younger ages

• Note: When reweighting on peels (retrospective data) all comp weights 
< 1

The last year of composition data is highly influential & there is a 
conflict  between ages and length data
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Results – Fishery age comps
Model 25.0 Model 25.2a
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Results – Fishery age comps
Model 25.0 Model 25.2a
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Results – Fishery age comps
Model 25.0 Model 25.2a
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Results – Survey Biomass
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Results – Spawning Biomass
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Results – Retrospective
• Note the document retro was incorrect…
• ADMB retro uses the mean MCMC values, the document shows the 

retro based upon MLE values
• Additionally, the ADMB retro filters for any “current year” fishery age 

comp. 
• The RTMB code has been updated to filter data in the same manner, 

also the code can run Francis reweighting 
• Can also estimate sigmaR, but some peels do not converge when 

reweighting 
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Results – Retrospective
Model 25.0 retrospective 
based on MLE values –
produces the same 
results as ADMB model 
retro based upon MLE

Presenter Notes
Presentation Notes
This is the equivalent if the ADMB MLE retros was used
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Results – Retrospective Model 25.2a  
retrospective, sigmaR
fixed & re-weighting
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Results – Retrospective Model 25.2a  
retrospective, estimated 
sigmaR, no reweighting
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Results – Retrospective Model 25.2a  
retrospective, estimated 
sigmaR, reweighting –
some lack convergence
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Results – Reweight
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Results – Propose

Bring forward Model 25.2a in November
• RTMB
• Changes to nLL
• Estimates 2nd fishery selectivity time block
• Francis reweighting
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Heads-up: survey biomass
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Heads-up: survey biomass



Questions?
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