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Expected Meeting Outcomes:

● Refined/simplified list of operating model scenarios
● Guidance on assessment methodology
● Guidance on communication of results



Where Are We Going?

Parallel sequence of engagement with the PDT and SSC

Each workshop will contain review of previous decisions & progress
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eFEP outlines an approach for EBFM 
in New England via a draft worked 
example for Georges Bank.

Based on stock complex management 
and place-based productivity.

● Project Lead- Dr. Gavin Fay (UMassD-SMAST)
● Project Lead- Dr. Lisa Kerr (UMaine)
● Quantitative Research Assistant- Jerelle Jesse (GMRI)
● Facilitator- Madeleine Guyant (UMassD-SMAST)
● Rapporteurs- Max Grezlik, Cristina Perez, Lucy McGinnis, Amy Martins

Project Team



eFEP describes place-based management
(Georges Bank)
Magnitude of allowable catches related to the regional 
ecosystem productivity
Seeks to align fishery advice with how the fishery 
operates (species groups related ecologically and 
technologically through how they are caught)



pMSE Overall Approach

● Sequence of collaborative & iterative engagement through the project with 
EBFM Committee and AP Chairs serving as stakeholders.

● Use and link two existing regional modeling frameworks to compare a small 
set of alternatives based on the eFEP management strategies.
○ MSE framework developed for Northeast US groundfish (Kerr et al. 2020, Mazur et al. 2021)
○ multispecies catch at length model Hydra (Gaichas et al. 2017, NEFMC 2019)

pMSE Overall Goal

● Demonstrate how MSE can be used to evaluate EBFM management 
strategies for a Georges Bank Ecosystem Production Unit.



pMSE Technical Objectives

● Apply a multispecies operating model that includes trophic and technical 
interactions and the potential effects of climate change along with estimation, 
management, and implementation models in closed loop simulations to address 
the identified set of critical decision points and data gaps

● Develop a reasonable set of operating models that reflect a plausible range of 
‘states of nature 

● Investigate how human behavior (e.g. targeting or avoiding stocks within a stock 
complex) can impact the ability of EBFM strategies to meet management 
objectives; 

● Identify associated ecosystem management objectives (biological, economic, and 
social) and associated performance metrics 

● Identify a limited set of management alternatives to be evaluated.
● Compare performance of the management alternatives for achieving the 

management objectives for each scenario.
● Show whether and how proposed eFEP strategies would have biological 

outcomes consistent with Magnuson Stevens Act National Standard 1 criteria. 



Stock
Assessments

MSE Framework refresher

Survey and Fishery 
Data

Operating Model Management Procedure

Fish
&

Fishery Model
Harvest control rule for each 

stock or stock complex

● Compare stock/complex status 
to reference points

● Generate ABC based on stock 
targets/thresholds and complex 
floors/ceilings

Catch advice by stock/complex, 
allocation to fishing fleets



pMSE Upgrades to MSE Framework

● Including the Hydra multi-species population 
model as the operating model.

● Representing impact of ecosystem drivers in a 
version of Hydra systemic changes in 
productivity.

● Adding a surplus production model to allow for 
stock complex aggregate assessments.

● Adding decision rules for eFEP ceilings/floors 
approach.

● Characterize alternative fishing fleet dynamics via 
a set of scenarios.



Stakeholder Workshop Review



Modeling Framework Workshop (March 16)

● “Overview, review, and discussion 
on the modeling software and 
model scenarios, including 
technical details of operating 
models, MSE closed-loop 
simulation structure, and 
management procedure 
implementations.”

● Review of stock complexes and 
management alternatives

● Review of model software
● Discussion on operating model 

scenarios
● Demonstration on management 

alternatives
Grouping 1 Grouping 2



Management Alternatives



Proposed pMSE Management Alternatives

1. Single-species assessment and management 
with no adjustment of reference points for 
underlying operating model dynamics.

Status Quo

2. Single-species assessments and catch advice 
with dynamic reference points (building from the 
groundfish MSE work).

3. Stock complex-based assessments with ceilings 
and floors based on abundance index thresholds.

4. Stock complex assessments with dynamic 
ceilings and floors.

All-In

All alternatives will include rules for allocating catches.



Stock complexes

For Management 
alternatives with 
species aggregation 
into complexes:

● Feeding guild 
and gear based

● Gear-based is 
to reflect fishery 
operation

Grouping 1 Grouping 2



Ecosystem 
& Fishery 
Model

Catch advice by stock, 
allocation to fishing fleets

Compare stock status 
to reference points to 
determine ABC

Harvest control rule 
for each stock

Stock assessment models 
to understand stock status

Status quo
Single species management

Consider multiple stocks 
separately

Implementation / realized fishing mortality



Ecosystem 
& Fishery 
Model

Catch advice by stock 
complex, allocation to 
fishing fleets

Compare stock complex 
status to reference points

Harvest control rule 
for each stock 
complex

Stock complex assessment 
models to understand 
complex status

Stock Complex management from the eFEP

Consider stock complexes 
as aggregates of stocks

Implementation / 
realized fishing mortality

Check each stock 
against its biomass floor

Adjust complex ABC 
based on floors

Compare & 
adjust total 
catch based 
on ecosystem 
catch cap



Data generation & assessment modules

Linking Hydra output to groundfish MSE framework

Generating data for input into stock assessments

Single-species assessments (ASAP, Ismooth)

Stock complex assessments (surplus production models)



Data generation & assessment modules

Linking Hydra output to groundfish MSE framework

Generating data for input into stock assessments

Single-species assessments (ASAP, Ismooth)

Stock complex assessments (surplus production models)



Management Alternatives Table

● The management alternatives table has been built based on stakeholder 
workshop discussions and input from the SSC and PDT.

● https://docs.google.com/spreadsheets/d/1pMVJprnZ9-H47X1c-T6lAZZ83m-
F_XdMSxP6tT-PGLE/edit?usp=sharing

1. Single-species assessment and management with no adjustment 
of reference points for underlying operating model dynamics.

Status Quo

2. Single-species assessments and catch advice with dynamic 
reference points (building from the groundfish MSE work).

3. Stock complex-based assessments with ceilings and floors 
based on abundance index thresholds.

4. Stock complex assessments with dynamic ceilings and floors. All-In

https://docs.google.com/spreadsheets/d/1pMVJprnZ9-H47X1c-T6lAZZ83m-F_XdMSxP6tT-PGLE/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1pMVJprnZ9-H47X1c-T6lAZZ83m-F_XdMSxP6tT-PGLE/edit?usp=sharing


Discussion on Assessment Modules and Management 
Alternatives



Operating Model & Scenarios



Hydra Operating model

Model based on Gaichas et al. (2017), in ADMB.

Multispecies length-structured model, includes trophic 
interactions among modeled species and size-based mortality 

Fishing mortality from three fishing fleets (demersal trawl, fixed gear, pelagic trawl)

Systemic changes in ecosystem productivity

● emulated by linking deviations in annual recruitments among species

Additional pMSE OM scenarios:

● Increase in predation on forage fish (higher M)
● Change in abundance of other prey (forage fish)
● Fleet dynamics alternatives:

○ More selective targeting within fleets by value (take higher value stocks in complexes)
○ More selective targeting within fleets by biomass status (additional avoidance of stocks in 

complexes that are assessed to be below species floors)

https://doi.org/10.1093/icesjms/fsw119


Change in abundance of other forage prey

● Create ‘other forage’ index
● Same approach as for recent

bluefish application
○ Forage fish index estimated 

using a spatiotemporal GLMM 
○ Remove herring, mackerel, and 

silver hake from calculations
● GB spring index increasing
● GB annual index stable/signs 

of increase
● Proposed OM Scenario:

○ Increase additional prey during 
projection

○ 1.5x?, 2x?



Time varying ecosystem productivity

Recruitment residual covariance over time



Fishing modeled as size-based mortality process, with linkages among species  
due to size-based selectivity and relative catchabilities among stocks caught by 
each fleet.

● Represents effects of technical interactions that result in linked fishing 
mortality among stocks 

Scenarios to understand effects of changes/drivers
in fishing behavior:

● More selective targeting within fleets by value
(take higher value stocks in complexes)

● More selective targeting within fleets by 
biomass status (avoidance of stocks in 
complexes that are below species floors)

Fishing fleet dynamics representation



Operating Model Scenario Table

● The scenario table has been built based on previous workshop discussions 
and SSC and PDT recommendations.

● Each row is a distinct scenario, columns differentiate
● https://docs.google.com/spreadsheets/d/14ZXOqXKMtMKt3WQzF6jHh2ndAs

OYN70VNxxiIHP2ZQc/edit?usp=sharing
● Stakeholder feedback:

○ The group moved to consider a reduced number of scenarios that did not explore all 
combinations of decision point changes. 

○ There was a suggestion to trim “avoid” scenarios, with a comment that all fisherman avoid 
choke stocks and it could be embedded in the model instead of increasing the number of 
scenarios to run.
■ Keeping these as this scenario reflects potential value of possible additional 

accountability measures, not the current behavior of fishing fleets

https://docs.google.com/spreadsheets/d/14ZXOqXKMtMKt3WQzF6jHh2ndAsOYN70VNxxiIHP2ZQc/edit?usp=sharing
https://docs.google.com/spreadsheets/d/14ZXOqXKMtMKt3WQzF6jHh2ndAsOYN70VNxxiIHP2ZQc/edit?usp=sharing


OM Scenario Discussion



Preliminary Results



Translation of hydra length to age composition



Translation of hydra length to age composition



Survey Data



Catch Data



ASAP model fit example



ASAP model fit example



Progress

Full single species MP loop running without hydra feedback

Add observation and implementation error

Fine tuning age structured assessments

Implementing Plan B Smooth for stocks without age structured assessments



Data generation & assessment modules

Linking Hydra output to groundfish MSE framework

Generating data for input into stock assessments

Single-species assessments (ASAP, Ismooth)

Stock complex assessments (surplus production models)



Surplus production assessment model

● Used for aggregate assessments 
(stock complex, ecosystem-wide)

● Leveraging functions in {SAMtool}
● Our function has options for

○ Alternative functional types (Fox, 
Schaefer, Pella-Tomlinson)

○ State-space implementation (dynamic 
reference points)



Surplus production assessment model



Management alternative run-through

● Run-through of modeled management alternative, demonstration of process
● What to expect for the additional management alternatives

○ Single species vs stock complexes
○ Dynamic ceilings and floors

● https://gavinfay.shinyapps.io/ebfm-ne-teaching-eg/

https://gavinfay.shinyapps.io/ebfm-ne-teaching-eg/


● Lots of metrics
● Several desired ways of engaging with results
● Visualizations

○ Distributions (over simulations) of performance metrics by OM scenario for each MP (boxplots)
○ Median of performance metrics by OM scenario for each MP (dotplots)
○ Time series of quantitative by OM scenario for each MP (Line-ribbon plots)
○ Bivariate tradeoff plot for particular pairs of metrics for each MP / scenario
○ Radar plot of metric medians by scenario and MP for small set of metrics

● Draft results viewer UX discussion

Results organization & summary



Next Steps
Questions?
Madeleine
mguyant@umassd.edu
Gavin
gfay@umassd.edu
Lisa
lisa.kerr1@maine.edu

05/03: Preliminary Results Stakeholder Workshop

05/24: PDT Final Results

06/01: SSC Final Results

06/13: Final Results Stakeholder Workshop

10/28/22

Management 
Objectives

03/16/23

Modeling 
Framework

10/13/22

Problem Framing 
& Scoping

12/20/22 & 01/06/23

Management 
Alternatives

May 2023

Preliminary Results 
Review

June 2023

Final Results & 
Recommendations
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