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Why EBFM?

“In any fishery, and especially in a mixed-fishery 
where there are technical and multispecies 
interactions…it is challenging or impossible to fish 
all populations at their individual Fmsy at the same 
time”. Thorpe et al. (2017)
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EBFM Defined 

“[EBFM is]…a systematic approach to fisheries 
management in a geographically specified area 
that contributes to the resilience and sustainability 
of the ecosystem; recognizes the physical, 
biological, economic, and social interactions 
among the affected fishery-related components of 
the ecosystem, including humans; and seeks to 
optimize benefits among a diverse set of societal 
goals”.

NOAA Fisheries EBFM Policy Statement



EBFM Integrates a Broad Spectrum of Scientific and 
Management Issues 
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Developing an Ecosystem Plan for Georges Bank
Approaches considered
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SSC White Paper 2010 Council 2014

Incremental approach
• Omnibus amendment
• Extensions to singe-species assessment and 

management

EAFM policies applied to existing plans

Develop an Example Fishery Ecosystem Plan’
• Worked example

Holistic approach
• Ecosystem level constraints
• New management structure

Develop an FEP

Blended approach
• Address technical interactions, bycatch

Blended Fishery Ecosystem Plan via omnibus 
amendments



NEFMC Approach
 To prepare:
1. A policy describing goals and objectives, and approaches, for taking 

account of ecosystem processes in fishery management, and 
2. An example of a fishery ecosystem plan that is based on fundamental 

properties of ecosystem (e.g., energy flow and predator/prey 
interactions) as well as being realistic enough and with enough 
specification such that it could be implemented. The example should 
not be unduly constrained by current perceptions about legal 
restrictions or policies. 

3. With respect to number 2, it is understood that the example might not 
be implemented, but it should make clear what a fishery ecosystem 
plan would actually entail and it should focus debate.
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Concept of developing an eFEP was approved by the 
Council in April 2015

Peer review of a Worked Example was requested by the 
Council in September 2016
Results presented to the Council in September 2018

Recommitted to completing the eFEP and initiating MSE 
development using a Steering Committee in January 
2019.

Council committed to public information workshops in 
2020-21 and developing a pMSE in 2021-22
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Developing an Ecosystem Plan for Georges Bank
Development strategy
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Purpose of Example Fishery Ecosystem Plan 
(eFEP) Document
Explain how a different type of management system 

could work
Structure and focus discussion on the possibilities
 Starting point for further evaluation
Purpose of MSE is to identify viable management 

approaches to achieve a broad range goals and objectives 
that will become an approved Fishery Ecosystem Plan
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eFEP
 Describes a high-level framework that we believe is a possible way 

forward
 End result may be somewhat different than the one described
 Framework to manage fisheries in a way that is 

 More adaptive to changes in the ecosystem production,
 More flexible for fishermen to make better choices about where and 

how to fish, and 
 Sets limits on catch that are more consistent with achieving a broad 

range of objectives and improved ecosystem services.
 Georges Bank was chosen because ecological science and modelling has 

focused here
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What Is An Ecological 
Production Unit (EPU)?  

Geographically specific area with 
unique characteristics of:

1. Physical – depth, bottom type, 
temperature, & circulation.

2. System Energy flow.
3. Biology – distribution of 

invertebrates, fish, marine 
mammals, sea turtles, & 
seabirds.

4. Fishing activity – otter trawl, 
longline, pot, & dredge.



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 16

Elements of the Management Procedure  

• Set overall ceiling (cap) on catches 
on the basis of target exploitation 
rate and estimated biomass levels

• Define minimum biomass levels 
(floors) below which a species is 
considered depleted 

• If biomass drops below a trigger or 
threshold level, implement 
reductions in exploitation on the 
species complex as a whole before 
floor is reached

• Simulate MP performance 

Courtesy Amanda Hart



Stock complexes/Fishery functional groups
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How Are EBFM Catch Ceilings Determined?
After assessing the health of the ecosystem, NEFMC will identify 
three different types of catch ceilings.

Catch Ceilings:
1. Ecosystem Catch Cap: Total catch 

from the ecosystem can not exceed 
a Cap related to annual productivity.

2. Stock Complex Ceilings: 
Assessments of the balance 
between predators and prey in the 
ecosystem will help determine 
Species Complex Ceilings (CC).

3. Species Biomass Floors: Total 
biomass of individual species can 
not decrease below threshold levels.
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Stock Complexes under MSFMCA 

A stock complex is defined as “a group of
stocks that are sufficiently similar in geographic 
distribution, life history, and vulnerabilities to the fishery 
such that the impact of management actions on the stocks is 
similar”

Stocks may be grouped into complexes if:
(1) they cannot be targeted independently of one another in 
a multispecies fishery, (2) there are insufficient data to 
determine their status relative to established criteria, or (3) 
it is infeasible for fishermen to distinguish between 
individual stocks .



Stock complexes and Fishery functional groups
 Definitions (see also https://s3.amazonaws.com/nefmc.org/Glossary.pdf) 
 Trophic guild - A group of species that feed on similar items or have similar 

dietary requirements and therefore have a similar ecological function within 
the structure of an ecosystem.

 Stock complex - A group of related species at a defined trophic level that 
have similar diets and life-history characteristics. Catch limits for stock 
complexes would be set, their total not to exceed the overall EPU catch limit. 

 Fishery functional group - A group of species that are typically caught 
together in a particular type of gear and feed on similar food items. In terms 
of EBFM, a functional group is the intersection of stock complexes (see 
definition below) with a fishery, i.e. they are caught together.

21



Stock complex harvest control rules
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How Does EBFM Work?Species Biomass Floors

1. The total amount (biomass) of an 
individual species is not allowed to 
decline below a set limit, the floor.

3. Floors determined based on the 
unique characteristics of each species 
and how many need to remain in the 
EPU to ensure long term species health.

2. The floor is different for each species.

Bi
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Pollock Squid Silver Hake Skate
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Development steps
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Development
steps
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Prototype MSE:
• Demonstrate how MSE will be 

used to evaluate EBFM 
strategies

• Identify data sources and 
develop models that will 
support a full MSE

• Utilize pMSE results during 
deep-dive workshops to show 
how EBFM could be applied 
and contrast it with single 
stock management.

Re-evaluation:
• Pause to consider how to 

proceed with EBFM 
development

• Full public engaged MSE
• Modify management 

procedures in existing 
process

• Something else

Develop communication 
tools about EBFM



pMSE Statement of Work –
Overlapping phases

1. Development of software and data to create appropriate 
operating models, an estimation or assessment model, 
and a closed-loop simulation analysis to evaluate 
candidate or example management procedures.

2. Stakeholder interaction and facilitation
3. Identify and develop summary products for effective 

communication and discussion of MSE results (key 
communication tools and visuals)
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pMSE Statement of Work –
Technical tasks

1. Develop MSE based on the ceilings and floors approach, 
accounting for trophic interaction and economic incentives

2. Components
a. Operating models – multiple scenarios
b. State of nature representations (status, relationship among 

stocks, primary productivity)
3. Assessment and performance monitoring
4. Management procedures based on 

a. eFEP ceilings and floors concept
b. Stock complexes

27



pMSE Statement of Work –
Technical tasks

4. 10 stocks in Hydra model
5. Consideration of other managed stocks as predators 

and/or prey
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pMSE Statement of Work –
Stakeholder facilitation and coordination

3. Facilitate stakeholder input and participation to
a. Develop management goals, objectives & performance 

metrics
 Mean catch compared to single stock management and fishery 

participation
 Desired management stability

b. Develop at least six plausible ecosystem management 
procedures

 Protection for vulnerable stocks and biomass rebuilding if overfished
 Lags to account for differences between information and 

implementation
29



pMSE Statement of Work –
Presentation and summary

7. Identify and develop summary products for effective 
communication of MSE results

8. Develop graphic and tabular representation of performance 
of 
 Individual management procedures against all operating models
 All management procedures against individual operating models

9. Develop a Shiny App and post procedures and programming 
code
 Dynamic representation; github open source
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Management 
Strategy Evaluation

• MSE is a process used to better 
understand the trade-offs between 
different harvest control rules in 
meeting the goals of stakeholders 
and managers. 

• MSE requires input from 
stakeholders.

• MSE is an iterative process.
• eFEP pages 40-43



Worked Example

• Using data and the Hydra 
model, single species and 
ecosystem-based fishery 
management on Georges Bank 
were compared.

• Link to Hydra document -
https://bit.ly/HydraPlainLang

https://bit.ly/HydraPlainLang


Worked Example –
Stock Complexes

Stock complexes are groups of fish 
that play similar roles in the ecosystem 
and are often caught together.

For the worked example, 10 species of 
fish distributed among three stock 
complexes that are caught by three 
different fleets were examined.
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