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Objective: Develop a framework to:

• construct multispecies operating models

• model potential management strategies for SAFMC fisheries

• evaluate results against established performance metrics

• extend analysis to additional species 

Project overview

Model fitting 
procedure

Operating 
Model

Management 
Scenarios

Performance 
Metrics

Results



Progress

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

Hence 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. 

Now we need feedback and direction on how to expand / 
improve it: 
- additional system hypotheses 
- management options 
- performance metrics
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Model Structure

Multi-Species 
Operating Model

Additional species to be added later



Multi-Species 
Operating Model

Assessment: Fleets structured 
into 'Landings' and 'Discards'

Operating Model: Require structure for On- and 
Off-Season fleets (landings & discards through 
selectivity and retention curves)

Model Structure



Red Snapper

Assessment Operating Model

Model Structure



Red Snapper

Model Structure



Gag Grouper

Assessment Operating Model

Model Structure



Gag Grouper
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Overview of Base Case Operating Model
Removals, Landings, and Discards



Overview of Base Case Operating Model
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Overview of Base Case Operating Model
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Overview of Base Case Operating Model
Biomass Trends



Overview of Base Case Operating Model
Spatial Structure

Three areas have been defined: 
1. North and South Carolina
2. Georgia – Cape Canaveral
3. Cape Canaveral - Florida 

Possibly additional depth structure:
1. Nearshore < 100 ft
2. Offshore > 100 ft



Overview of Base Case Operating Model
Spatial Structure

• Spatial structure currently not defined in 
the Operating Model

• Can either be modelled explicitly with 
spatial areas, or implicitly by assuming 
fractional changes in effort when areas 
open/closed

• Will be added once spatial management 
options have been proposed and developed



Management questions that can be addressed

MSE is generally focused on identifying robust rules for managing fisheries (a 
management procedure). 

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?



Management measures that can be evaluated

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



Example results

!! For demonstration only !!



Example Results: Current F versus target F (F30%, FMSY)

SBMSY (red snapper), SB30% (gag grouper)
MSST = 75% 



Example Results: Reducing Recreational Effort by 20%

SBMSY (red snapper), SB30% (gag grouper)
MSST = 75% 



Example Results: Minimum Size Limit (60cm, 80cm)

SBMSY (red snapper), SB30% (gag grouper)
MSST = 75% 



Challenges

• Realistic multi-stock fishing dynamics 
Finer-scale fishery data required (CPUE by species by trip for example)

• Spatial stock structure
At the very least some kind of robustness test would be important

• Specifying alternative operating models from stakeholder feedback
Alternative assessment model assumptions (e.g., selectivity, fleet structure etc.)

• Defining a range of realistic management options (Management Procedures, MPs)



Next Steps

Presentation of results:

• Meetings to present initial results?

• Requires specification of initial management approaches

• Shiny App for interactively reviewing results?



Feedback needed!

• What uncertainties should a management system be robust to?

• Are there specific alternative runs of the Base-case assessment that you 
would want to see as operating models?

• What management options / combinations of management options 
would you like to see evaluated?



GitHub Repository

https://github.com/Blue-Matter/SAFMC-MSE

R Package: SAMSE

• Operating Models (currently one)

• Management Procedures (more to be developed)

• Performance Metrics

Resources

https://github.com/Blue-Matter/SAFMC-MSE


Technical Specifications Document

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

Resources

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