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1. Report work done so far
2. Demonstrate preliminary results
3. Plan for next steps
4. Feedback from Council
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Progress

We have made a complete first pass at all of these steps

We have a working MSE framework that can be used to 
demonstrate the effectiveness of various management 
options and show how performance can be evaluated. 
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Progress

We have made a complete first pass at all of these steps

We have a working MSE framework that can be used to 
demonstrate the effectiveness of various management 
options and show how performance can be evaluated. 

Next steps:
- identify specific management options to include in analysis
- finalize additional system hypotheses 
- revise performance metrics as needed
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Technical Specifications Document

https://safmc-mse.bluematterscience.com/ts/ts

https://safmc-mse.bluematterscience.com/ts/ts.html


Generating Operating Models

Multi-Species 
Operating Model

Beaufort Assessment 
Model (BAM)

openMSE

Model fitting 
procedure

Base Case Operating Model



Base Case Operating Model
Biomass Trends

Confirmation OM reproduces dynamics from assessments



Spatial Structure

Recent meeting with SSC:

• Helpful discussion on spatial distribution of stocks

• Spatial analysis by Cao, Shertzer, et al 

• VAST model applied to South East Reef Fish Survey (SERFS)

• Currently updating spatial model in OM based on this 
information

Definition of Areas 3 Regions & 2 Depth Zones (Nearshore < 100 ft)



Recruitment Process Error in Projections

Recruitment process error is typically the biggest source of variation in the 
natural stock dynamics in the future projections

Base Case assumption:
Recruitment deviations in the projections have the same characteristics as those in the past 
(as estimated by assessments)



• Calculated the variance-covariance matrix of the log recruitment 
deviations estimated by the SEDAR assessments for RS and GG

• Some evidence that high RS recruitment is correlated with lower 
recruitment for GG
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• Calculated the variance-covariance matrix of the log recruitment 
deviations estimated by the SEDAR assessments for RS and GG

• Some evidence that high RS recruitment is correlated with lower 
recruitment for GG

• Generated recruitment deviations for the projections by sampling 
from a truncated multivariate normal distribution

• Truncated at 2 s.d. to prevent values well outside those observed in 
the past
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• Calculated the variance-covariance matrix of the log recruitment 
deviations estimated by the SEDAR assessments for RS and GG

• Some evidence that high RS recruitment is correlated with lower 
recruitment for GG

• Generated recruitment deviations for the projections by sampling 
from a truncated multivariate normal distribution

• Truncated at 2 s.d. to prevent values well outside those observed in 
the past

• Applied the lag-1 auto-correlation estimated from the historical rec 
devs

Recruitment Process Error in Projections



Examples of Recruitment Process Error in Projections (9 simulations) 

Recruitment Process Error in Projections



Additional Operating Models

Alternative OMs are intended to span the range of critical uncertainties in the knowledge of the system

Aims:

• identify uncertainties that have greatest impact on management performance

• find management options that are robust to these uncertainties

• prioritize research to reduce these uncertainties and/or detect if they occur in the future 



Additional Operating Models



Additional Operating Models

Next Steps: finalize specifications for priority uncertainty OMs (more can be developed later) 



Management Measures



Management Questions that can be addressed

However, MSE can also inform other aspects of fishery management 
decision making: 

• What complexity of assessment model is appropriate?

• What data should be collected?

• What is an appropriate assessment interval (yearly, once every 2 years etc)?

• What are appropriate management reference points for these stocks?

MSE is generally focused on identifying robust rules for managing fisheries



Management Measures

• Effort control (season opening, licenses, boat days etc)
• Spatial closures (where model and fleet structure allows)
• Size limits (minimum legal length, slot limits)
• Catch limits
• Gear selectivity
• Bag limits
• Release gear
(and combinations thereof)



Management Measures

• Effort control (season opening, licenses, boat days etc)
• Spatial closures (where model and fleet structure allows)
• Size limits (minimum legal length, slot limits)
• Catch limits
• Gear selectivity
• Bag limits
• Release gear
(and combinations thereof)

Priority: 
• Identify specific management questions and measures to evaluate



Example Results

!! For demonstration only !!



Example Management Measures



Example Management Measures

• Static methods (don't change in response to data)
• Useful for scoping out what sorts of management changes are required to meet objectives
• Other measures can be developed and tested; e.g:

• spatial closures (which areas, how much closed, how long?)
• size/slot limits: what sizes?



Example Results: Fishing Mortality



Example Results: Catch & Discards



Example Results: Spawning Biomass and Ref Points



Interactive App for Examining Results

https://shiny.bluematterscience.com/app/samse

https://shiny.bluematterscience.com/app/samse




Examine fishery 
dynamics generated 
by OMs
(SB and F)



Compare 
performance of 
different 
management 
measures
(SB, F, and catch)



https://shiny.bluematterscience.com/app/samse

Demonstration

Objectives
1. Demonstrate:

• main features of App
• how to compare fishery dynamics of different OMs
• how to compare performance of management measures

2. Collect feedback on App design, graphs/tables to add, etc

https://shiny.bluematterscience.com/app/samse


Next Steps

1. Finalize spatial structure in OMs

2. Finalize specifications of uncertainty OMs

3. Update App based on feedback

4. Identify primary management questions to address in MSE

5. Define management measures to evaluate 

6. Run initial MSE analyses

7. Update App with new MSE results

8. Present initial results to Council and AP

9. Re-run analyses based on feedback from AP and Council
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Performance Metrics
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