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Summary of major changes

1. New data:

1. 5 growth data points

2. Added catch data from all sources

3. Added survey data

4. Weight at length data

2. Model structure did not change

3. Recommended OFL is based on Bayesian 
methods

1. MLE approaches are also presented, but are not 
much different than the Bayesian methods.



Why Bayesian?

• Think ‘distributions’

• Incorporates all uncertainty

• Provides intuitive 
distributions of quantities 
important in management

• Imposes fewer assumptions 
on the data and allows 
them to ‘speak’ (even when 
the answer is ‘I don’t know’)



???
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• Model 1 was directed at ‘fixing’ the model fits to the trawl.
• Not terribly successful—size comps have influence.

• Model 2 and 3 were directed at limiting the assumptions placed 
on maturity and female discards.
• ‘Worked’ but maturity can change a lot when weightings are 

changed.
• Model 3a was aimed at exploring the ability of the model to fit 

the survey biomass by downweighting size composition data.
• Changes model estimates and management quantities a 

lot—survey catchability and maturity change.
• Model 3b was a model I added that attempted to fit female 

growth and pull natural mortality away from its bounds
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Survey

Directed fishery

7.5/12 M

Non-directed fishery

Molting

Growth

Recruitment

Mating
4.5/12 M

1. Logistic selectivity in 3 ‘eras’
2. Linked to BSFRF data through a 

common selectivity
3. Size composition and biomass index

Model overview
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1. Mature males, mature females, 
immature for both sexes

2. Estimated with a prior

Model overview



Survey

Directed fishery

7.5/12 M

Non-directed fishery

Molting

Growth

Recruitment

Mating
4.5/12 M

1. Logistic selectivity 
2. Retention selectivity
3. Discard mortality equal to 30%

Model overview



Survey
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Non-directed fishery

Molting
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Survey

Directed fishery

7.5/12 M

Non-directed fishery

Molting

Growth

Recruitment

Mating
4.5/12 M

1. Freely estimated probability of maturing 
2. Priors and smoothing parameters

Model overview

**note that mating and 
molting are out of order



Survey

Directed fishery

7.5/12 M

Non-directed fishery

Molting

Growth

Recruitment

Mating
4.5/12 M

1. All immature crab assumed to molt
2. Terminal molt to maturity

Model overview



Survey

Directed fishery

7.5/12 M

Non-directed fishery

Molting

Growth

Recruitment

Mating
4.5/12 M

1. Two piece linear growth models 
estimated for both sexes

Model overview



Trawl mortality

Probability of maturing

Female discards

Size composition weights

Growth weight and M prior



Model fits
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Retained catch



Trawl



Estimated population processes
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Future directions

Posterior predictive intervals.
Get weight at length data into the model (if the SSC bites on the Bayesian bit).
Rework the weighting of the size composition data
Find an anchor for catchability (reconsider how the BSFRF data are used).
Consider the relationship between catchabilities in survey eras.
Split out bycatch.
Reconsider growth model.
Split out male weight at length by maturity state?
Think about priors on M and what they mean.

Andre:
Fit model to actual male data (rather than separated by maturity). 
I’m not sure how to approach reference points if this is the case.
Change the way fishing mortality is modeled (learn from Buck).
Estimate more parameters.


