
Andrew Applegate 
NEFMC Staff 

EBFM PDT Chair

EBFM Operating Model Review
April 30, 2018



SSC White Paper

2



3



SSC White Paper

4



Process choices here and elsewhere

Decide on approach
April 2015: http://s3.amazonaws.com/nefmc.org/2.-EBFM-
procedure-discussion.pdf
 Ecosystem Approach (EAFM) policy documents
 Example Fishery Ecosystem Plan (eFEP)
 Implemented Fishery Ecosystem Plan (iFEP)
 Blended Fishery Ecosystem Plan (bFEP or Omnibus 

Amendment)

 EBFM/EAFM initiatives for other Councils and Countries
 Summary: http://www.nefmc.org/calendar/may-22-2014-

ecosystems-based-fisheries-management-meeting
 5



MAFMC Ecosystem Approach (EAFM) policy 
documents http://www.mafmc.org/eafm/

 Topical workshops

 EAFM Guidance document

 Species Interactions white 
paper

 Climate change and variability 
white paper

 MAFMC forage fish white 
paper
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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. 
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NEFMC Approach
 The Council is pursuing a fundamentally different EBFM 

approach relative to other Fishery Management Councils 
and management authorities. 

 Unlike other EBFM approaches, the NEFMC is focused on 
place-based management and trophic guilds (i.e., energy 
production units) as management units rather than 
managing fish stocks using independent harvest control 
rules. 

 The new approach addresses the implications of both 
biological interactions (i.e., predator/prey) and fishery 
interactions (bycatch and mix species fisheries).
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NEFMC Process
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. To the extent practicable, 
these documents should be completed in about one year. 
In consideration of these documents, the Council will 
adopt a plan for implementation. 
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NEFMC Process
Don’t design solution without understanding the problem

Phase I – decide on application
Phase II – develop example Fishery 

Ecosytem Plan (eFEP)
Phase III – testing, verification, engage public 

(scoping)
Phase IV – develop alternatives for final FEP
Phase V – implement and make adjustments
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Example Fishery Ecosystem Plan
Characteristics

 Account for trophic interactions
 Multispecies ecosystem models (under development)
 Focus on Georges Bank ecosystem
 Integrated ecosystem assessment (advisory?)

 ‘Functional group’ or ‘Stock complex’-based catch limits 
(ACL)
 Defines overfishing at ecosystem and stock complex level

 Overfished/depleted – Biomass floor
 Actions to reduce risk to single species and promote 

rebuilding when necessary
 Place-based spatial management

 Leveraging common values and experience to build buy-in 
and ‘ownership’
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Draft
Fishery Ecosystem Plan Goals

To protect the ecological integrity of US marine resources 
as a sustainable source of wealth and well-being for 
current and future generations
 Strategic Goals

(Derived from Magnuson definition of OY as in Risk Policy Document):

 Optimize Food Provision through targeted fishing and 
fishing for species for bait

 Optimize Employment
 Optimize Recreational Opportunity
 Optimize Intrinsic (Existence) values
 Optimize Profitability 
 Promote stability in both the biological and social systems
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Draft 
Fishery Ecosystem Plan

Objectives
 Maintain/restore functional production levels 

(ecosystem, community scale emphasis) 
 Maintain/restore functional biomass levels 

(community/species scale emphasis)
 Maintain/restore functional trophic structure
 Maintain/restore functional habitat 
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Committee guidance to focus eFEP
development on a worked example:
1. Describe a trophic web area based operating model 

that specifies:
 an ecosystem area
 species present in the area that will be dynamically model
 species present in the area that will be treated as externalities 

(they participate in the food web, but their numbers and biomass 
is determined outside the model- e.g., mammals, birds, most 
benthic invertebrates)

 feeding models that account for preference, suitability and 
availability

 matrix of production attributable to ecosystem area 
(incorporating seasonality)

 stochastic nature of these relationships- could use Bayesian 
approach
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Committee guidance to focus eFEP
development on a worked example:
2. Test alternative approaches to management 

including:
 current single species approach
 guild (trophic level) approach
 Total ecosystem productivity approach

3. For each approach, specify:
 criteria for overfishing
 rebuilding strategy
 mechanism to protect most targeted or vulnerable stocks (min, 

biomass, but not necessarily linked to BMSY)
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Draft Operational Framework
Conceptual design
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Species 
complexes



EBFM Framework
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Scope – species/stocks
Georges Bank EPU
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Functional groups
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NEFMC Managed Species
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NEFMC Managed Species

21



Trawl fishing distribution 2015
Georges Bank EPU
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Georges Bank EPU
New Habitat and Spawning Closures
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29

Georges Bank catch (mt) by Feeding guild: 
Commercial landings and discards, herring 
landings, Recreational (A+B1)
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Georges Bank catch proportion 
by Feeding guild



Catch advice framework
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 A more scientifically defensible underpinning for 
fishery management,

 A framework for managing mixed stock fisheries,
 A simpler and robust approach with fewer 

biological reference points that constrain 
management options but yet provide sufficient 
conservation and protection for individual stocks, 
and

 Management procedures that are potentially 
based on simpler stock assessment methods that 
are less susceptible to problems plaguing current 
stock assessments.



Biological Reference Points and 
Harvest Control Rules
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 Stock complexes
 Maximum catch limits determined for groups of 

interrelated species (defined by similar diets and life 
histories)

 MSY for stock complexes is determined by assessment
 Special consideration for forage species and juvenile fish 

– Draft Discussion Document 10

 Assessment
 Multispecies assessment with interactions every three 

(?) years
 Single species benchmark assessments for overfished 

stocks



Biological Reference Points and 
Harvest Control Rules
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 Overfishing
 Level determined as the average mortality that would produce MSY 

for the stock complex, considering the appropriate catch 
composition to meet plan objectives

 Overfished stocks and Rebuilding
 Level for a stock determined from an evaluation of its 

 Vulnerability to fishing (i.e. how quickly biomass declines to 
excessive mortality), 

 Resilience (how quickly will a stock recover when biomass below 
the threshold), and 

 Role in the ecosystem (less risk allowed for species that play a key 
role, e.g. forage fish).

 Uses appropriate survey biomass indices and possibly standard 
commercial catch per unit effort data (lbs. per area swept) to make 
annual status determinations



Catch Allotment/Allocation
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 Allocations made to permit 
holders in functional groups 
of species (i.e. a stock 
complex caught by gear type)

 A permitted vessel would 
receive an annual catch 
allocation of one or more 
functional groups that are 
caught by a Georges Bank 
fishery.

 Recreational catch allocations



Operating Model
Peer Review

 That a broad-based peer review be conducted on the 
proposed Georges Bank operating models and supporting 
data, incorporating the appropriate national and 
international reviewers, upon completion of operating 
models and worked examples of control rules for Georges 
Bank.

 That the approach include establishing an EPU catch cap 
and developing methods of setting catch limits by 
functional groups of species defined by trophic 
interactions represents an acceptable approach for further 
development as an example.
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Phase III
2018?

eFEP as a prototype for focusing discussion
FEP Management Strategy Evaluation
Worked example developed in Phase II as 

a starting point
Solid basis and sound scientific 

underpinning
Participation by fishermen and interested 

parties
Evaluate tradeoffs and optimize 
outcomes
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Operating Model
Peer Review

 That a broad-based peer review be conducted on the 
proposed Georges Bank operating models and supporting 
data, incorporating the appropriate national and 
international reviewers, upon completion of operating 
models and worked examples of control rules for Georges 
Bank.

 That the approach include establishing an EPU catch cap 
and developing methods of setting catch limits by 
functional groups of species defined by trophic 
interactions represents an acceptable approach for further 
development as an example.
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Committee guidance
Overfished status determination and rebuilding
 Based on ecosystem risk?
 Response dependent on root causes of condition?

Hindcast operational models to compare with 
results under single species management

 Evaluate maximum retention policies
 Incentives to target more productive stocks
 Disincentives to target more vulnerable stocks

 Evaluate integration of fishery dependent data
 Investigate role of consumption of pre-recruits
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