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SSC report
~Approaches to EBFM

Incremental or “evolutionary” > EAM
e Works within existing FMP structure

e Adds linkages among FMPs and effects of
environmental components on each

e In progress.
Holistic or “revolutionary” - true EBFM
 Fully integrated FEPs for EPUs

e Adopts integrated analytical framework based on new
tools, esc. Integrated ecosystem assessments

Blended:

 Planning approach of #1, but uses analytical tools of
#2 to set ecosystem-level goals and constraints




Benefits to Council of Adopting EBFM

Simplification of management structures

Coordination of management actions for
stocks, protected species, biodiversity &
habitat

Comprehensive consideration of fishery &
biological interactions

Accounts for ecosystem constraints on
rebuilding

Consideration of climate change

Coordination with State EBM efforts &
Northeast Regional Ocean Councill



= NEFMC Approach

To prepare:

A policy describing goals and objectives, and
approaches, for taking account of ecosystem
processes Iin fishery management, and

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 Process s

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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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).

13



s NEFMC Process

Don’t design solution without understanding the problem

Phase | — decide on application

Phase Il — develop example Fishery
Ecosystem Plan (eFEP)
Phase lll — test management strategies

Phase IV — develop alternatives for final FEP
PhaseV — implement and make adjustments

14
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eEEP

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

e Results presented to the Council in September 2018

Recommitted to completing the eFEP and initiating

MSE development using a Steering Committee in
January 2019.

15



EBFM Defined '

“I[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”.



EBFM Integrates a Broad Spectrum of Scientific and
Management Issues




Core Elements of the Approach

Define Spatial Units

Estimate Fishery
Production Potential

Define Fishery
Species Complexes

Specify Management
Procedures

Develop Operating
Models

Test Management
Procedures

Delineate Ecological Production Units on
the Northeast U.S. Shelf

Develop Bottom-up Estimates of Food Web
Production

Integrate Information on Technical and
Biological Interactions to Define Species
Complexes Functional Groups

Identify Simple Decision Rules incorporating
Protections at System and Species Levels

Develop Length-Structured Multispecies-
Multifleet Operating Model and Simpler
Multispecies Productions Model

Conduct Simulation Studies of Performance
of Management Procedure



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 .



Defining Species Complexes for the eFEP

In the NEFMC eFEP, Species Complexes are
groups of species that have similar life
history characteristics, and play similar roles
in the transfer of energy in the system



Elements of the Management Procedure

Ecosystem Based
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New Operating Model: Network Model (Rpath)

Trophic Level

2 —

(Georges Bank

Mesozooplankton Macrobenthos Microzooplankton

Bactena

Discards Phytoplankton Detritus

Figure 4.2: Food web of the Georges Bank Rpath model.
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Defining Operational Fisheries on Georges Bank

Cluster
Atlantic Cod

Pollock
White Hake
Silver Hake

Skate
Red Fish

Winter Flounder

Grey Sole
Fluke
Yellowtail Flounder
Atlantic Herring
Scallop

Loligo Squid
Ilex Squid

1-5%

>20%

Lucey and Fogarty (2010)
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Hydra ‘Fishery Functional Groups’
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Harvest Control Rule
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Performance Metrics

 Biomass (by species and functional group)
e Revenue (by species and functional group)
 Species diversity

 Species depletion index

 Functional group depletion index

e Bigfish index (in population and catch)

e Stability of landings

 Functional group ratios (system structure)
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Biomass, Landings, Status by Functional Group

Piscivores - Planktivores Benthivores Elasmobranchs o Piscivores Planktivores o Benthivores Elasmobranchs
| Biomass 24 olx =4 2 | Biomass 2] = o+ |
= & 2 =] | & ~ A QI
N ’é N B o —T7TT i T g | o
o o I = B ﬁ - o |7 i
81 = 21 5 o iB “gr 1 ﬁaaﬁﬁ ﬁ g H S 1T
= 127 = 4 LT+ _ ~ LT 0 [ L
= = 8171 PTTT =1 B - glii 79y g i
o R R _ + L o | T HH i ] + 1| o T =] [ r~ BH
w o I — o | [s ] o T LA T R T T
& = 21 T © HH | S “iilsg SN S
| E-f'i =21 é%_ ~ _@E— | **Il ‘ - -] 9y La M
o == -—=-| o = tlril Ish = ] Tl
21 = =] 2] =g 2] g1 8]
A T T T T T T o T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T — T T T T T T T T T T T T T T T T
be’ o o'oY 005 02 03 04 005 02 03 04 Y 005 02 03 04 005" "02 03 04 005" 02 03 04 005" "02 03 04 005" 02 03 04
- | Landings o o g &
=k 24 =y 1 Catch =8 g @
(=N o |
@ B 3 &1 © 0 B 8 &1 “
S =] 2 S < 21
“6 o _Qv %1 s <] 1
= 21 o E.ET = o o - _
¥ - =3 ST 0 ¥ - =3 %1 . 5E=EHEE
. (=] =i ,E =] = T
=g T TR e < o o L] 8
gl = = ==, _ |¥" iﬁTT TTTTTTT 2 1T ===TS000) 810 TALbd T
Lo 7T I o — ' H H==) = o =3 %' = "'*—T
- ol RN, R D,éED—*$§ o = e R o . ol DQQDDDD
005 02 03 04 005" 02 03 04 005 02 03 04 005 02 03 04 005 02 03 04 005 02 03 04 005 02 03 04 005 02 03 04
2 {Proportion Overfished =1 - 2 2 2 JProportion Overfished < 2 2
w© o — w© T o o« ® © ®
=y =L = =y T =L =y = S =y
o | o | o | TE_ o | o | ] w | J
o o _ o TQ+ o o o T o o
< | < | = < | L= < | <] < | T = < |
o (=] o B (=] (=] (=] T 1 : (=] - (=]
o | ol o | : o | o o T DA e —
o - [=1 o [=1 o o _ o
I B il 11
= —— o= =l — b 8 —— =) [ — o === e = [ ——
005" "02 03 04 005" "02703 04 005" "02 033 04 005" "02'03 04 005" T02 03 04 005" "02 03 04 005" T02 703 04 005" "02 03 04




P
eEEP
January 2019
e Council re-committed to developing the eFEP

e Followed by a Management Strategy Evaluation
e Formation of a Steering Committee

Fe

o

oruary to July 2019

Joint development of eFEP component discussion

C

ocuments, options, strengths and weaknesses

Draft discussion documents and Committee guidance
Incorporated into eFEP sections

41
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“Executive Summary

Describes a high-level framework that we believe is a possible way
forward — flexible, adaptive, responsive to ecosystem changes

End result may be somewhat different than the one described
Framework to manage fisheries in a way that is
e More adaptive to changes in the ecosystem production,

e More flexible for fishermen to make better choices about where
and how to fish, and

e 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

43
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“When everybody thinks alike nobody thinks at all”

Professor E. H. Krehbiel of Stanford University
“War and the Social Conscience”
March 10, 1919

44
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“Purpose of 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

45



“What is different about a Fishery _—
Ecosystem Plan (FEP)

Considers a broader range of goals, objectives, and
Improvements of ecosystem services.

Sets a limit on total ecosystem catches based on system-
wide primary productivity.

Harvest control rules take into account interactions
amongst predators and prey, given their stock size.
Harvest control rules may be more stable and robust

46



“What is different about a Fisherrf/
Ecosystem Plan (FEP)

More adaptive and flexible, allowing vessels to catch
and land a suite of species in a stock complex.

The productivity of an individual stock is understood
to vary with changes in relative abundance of both

predators and prey.

47
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“Introduction

Foundation for developing EBFM; background

Scientific and Statistical Committee guidance
e Simplification of management structures and cost savings

e More realistic consideration of effects of biological and
fishery interactions

e Direct consideration of environmental changes

e Consideration of ecosystem constraints and more
compatible recovery plans

e More effective coordination among management actions

49



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):

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

e Optimize Employment

e Optimize Recreational Opportunity
e Optimize Intrinsic (Existence) values
e Optimize Profitability

e Promote stability in both the biological and social systems




Draft i

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

51
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Table 1. Example matrix of stock complexes and fishery functional groups for species that are commonly caught by conunercial and recreational fisheries in the Georges I
Bank EPU.

AR A

1. Yellowfin Apex Predator X X
e Examples ™=
pex Tredalor ' 5 Bluefin Tuna  Apex Predator X
3. Swordfish Apex Predator X X X
1
10. Black Sea Benthivore X X
Bass
12. Witch ;
Flounder Benthivore X
13. American .
Plaice, > 20 Benthivore X
16. Yellowtail .
Benthi X X
Flounder ertvore
17. Golden .
Tilefish Benthivore X X X X
18. Haddock Benthivore X X X X
Bottom feeder
21 quthem Benthivore X X
Searobin
22. Striped .
Searobin Benthivore X X
23. Wnter Benthivore X X X
Flounder
24. Scup Benthivore X X X
25. Tautog Benthivore X X
26. Cunner Benthivore X X
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