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- SSCWhite Facer .
Approaches to EBFM

1. Incremental or “evolutionary” = EAM
— Works within existing FMP structure

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

— In progress.

2. Holistic or “revolutionary” = true EBFM
— Fully integrated FEPs for EPUs

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

3. Blended:

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




SSC: Focus during transition period

Defining Ecosystem Production Units (EPU) which will serve as the basis of
EBFM management units

Identifying 1ssues associated with the ecosystem components of each EPU that
require attention under EBFM,

Defining the EBFM objectives to be achieved for each EPU and the risks of
not achieving these

Designing management strategies to achieve the EBFM objectives and the
processes to facilitate consensus

Developing assessment tools required to monitor progress towards EBFM
objectives



/ SSC White Paper
EBFM Process

Define Objectives bl  Assess Outcomes
T

1

Identify Spatial
Management Units

Select Management

Tools

T
Estimate Production Identify Tradeoffs
Potential
T

Choose Reference Devise Allocation
Points Strategy



~—— Process choices here and elsewhere

Decide on approach

April 2015: http://s3.amazonaws.com/nefmc.org/2.-EBFM-
procedure-discussion.pdf

e Ecosystem Approach (EAFM) policy documents
e Example Fishery Ecosystem Plan (eFEP)
e Implemented Fishery Ecosystem Plan (iFEP)

* Blended Fishery Ecosystem Plan (bFEP or Omnibus
Amendment)

EBFM/EAFM initiatives for other Councils and Countries

e Summary: http://www.nefmc.org/calendar/may-22-20 1 4-
ecosystems-based-fisheries-management-meeting
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MAFMC Ecosystem Approach (EAFM) policy
documents http://www.mafmc.org/eafm/

* Topical workshops

RISK ASSESSMENT:
PRIORITIZE WHAT ARE THE HIGHEST RISK

e EAFM Guidance document // NTERACTIONS?

CONCEPTUAL MODEL:
WHAT IS THE KEY QUESTION?

e Species Interactions white | WHATINFO IS NECESSARY?

o
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paper |4 MANAGEMENT STRATEGY
ANAL

EVALUATION:
WHICH STRATEGIES PERFORM
BEST?

|~

e Climate change and variability
white paper

/

M NT/MO OR

[ ) MAF M C fo rage fi S h Wh ite Figure 15. A potential framework for integrating interactions into management

paper




To prepare:

A policy describing goals and objectives, and
approaches, for taking account of ecosystem
processes in 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 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).




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.




Don’t design solution without understanding the problem

Phase | — decide on application

Phase |l — develop example Fishery
Ecosytem Plan (eFEP)

Phase Ill — testing, verification, engage public
(scoping)

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




/Lample Fshen#Ecosyste m Pla

Characteristics

Account for trophic interactions

e Multispecies ecosystem models (under development)
* Focus on Georges Bank ecosystem
* Integrated ecosystem assessment (advisory?)

‘Functional group’ or ‘Stock complex’-based catch limits
(ACL)

e Defines overfishing at ecosystem and stock complex level
Overfished/depleted — Biomass floor

e 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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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

12



~—— Fishery Ecosyster

Objectives

Maintain/restore functional
(ecosystem, community scal

Maintain/restore functional

production levels

e emphasis)

biomass levels

(community/species scale emphasis)

Maintain/restore functional trophic structure

Maintain/restore functional habitat

13



_ Committee guidance to focus eFE

development on a worked example:

Describe a trophic web area based operating model
that specifies:

4
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000

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 eéFE

development on a worked example:

Test alternative approaches to management
including:

< current single species approach

< guild (trophic level) approach

< Total ecosystem productivity approach

For each approach, specity:
< 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

Define Estimate Define Fishery Set Species-
Spatial Production Species Level
Footprint Potential complexes ABCs
And
Reference - :
Points - ®
Overall o ’
System o @
Identifyand @
Resolve
Tradeoffs
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Ecosystem Based Fishery Management Strategy Framework

Primary Economic
Production Fleet and Portfolio Analysis _,_,f N

Technical /
. Interactlons l $
I ' Aggre gate |

System

Stock Complexes

Non-Targeted
Species
Considerations

Advice |

r & N

e

Diet
Information

| Single
Catch | Species
I
[

Define stock Model output: Set floor to
complexes and catch advice at minimize risk of
allocate catch stock complex overfishing

and species level individual species

Set ceiling on total
system removals to
maintain ecosystem

function and structure
Amanda R. Hart UMass Dartmout
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~—~—— Scope - species/stock
Georges Bank EPU

Functional Trophic  Adul Primary Offshore Habitat FPreferred On Georges DOkter

Scientifc i i
Common Nam- I Manager!ienl FMP RaopEili=ld Feet_img Group leve" B Depth Rani- Bank? ECT Trax" Gilinm"  Longli-- Fot Sei-- ELedy
T Mama - authority - et - quild - - * e ™ - m) - - - - - - - - B v
American Plaice e SECIEES  NEFMC RE Multizpecies i Eenthivare Esenthivare a7 83 Mud and sand 40-300 " H
e e
Haddock A e * MEFMC RE Multizpecies 1 Benthivare Btenthivore 41 M2 Sand, shellz, gravel, along marginz of rocky reets 40-160 £ £ H H
‘winter Flounder o 3. © MNEFMC ME Multispecies 1 Benthivore Benthivore 2.8 B4 Mud, sand, and hard battom 10ta 70 » " E
£ AT
‘fellowtail Flounder Limramds ferrgines  NEFMC ME Multizpecies 1 Benthivore Bienthivore 32 1] Sand with and wo shells, gravel, and rocksd 30-90 H # H
Atlantic Wolffish Amariias fymes MEFMC ME Multizpecies 1 Benthivore Benthivore 32 150 Sand and gravel, spawn in rocky habitats T0-154 ?
Little Sk.ate Loz enirsces | MEFMC ME Skate Comples: 1 Benthivore Benthivore 36 A4 Sand and gravel 10-100 H # H H
Fred Hake e stess NEFMC ﬁlﬁg‘ae"c:::s" 1 Benthivore  Benthivare 18 6 Tt sediments and shells B0 ] 3 H
. Adrcvscenbais . . . .
Seulpin e : e MEFMC RE Multizpecies i Eenthivare Esenthivare a7 46 "
American Lobster M‘m@ru: AEMFC Lobster 1 Eenthivore Eenthivore £
STREATRTLE
N R Suzpenzion g
Atlantic Sea Scallop o e MEFMC Sea Seallop 1 Feeder 194 Sand and gravel 1a-10 " E
Atantic Cod Gscusmenbes: MEFMC ME Fultispesies 1 E_’-'“?'*' E.e"'_e'sa' 44 200 Comples hard batom habitats, zand and gravel 20160 " u ] " ]
15C1VOre ISCIvOre
N " A . . Dremerzz] Demersal EO0-140, alsoon
Atlantic Halibut e MEFMC ME Multizpecies 1 Piscivors Fizgivare 45 470 Sand, gravel, or clay slope H H
Eiarndoor Skate Diptoras frevis MEFMC ME Skate Comples 1 Benthivore- — EEEEEE] 52 Fud, sand, and gravel 40-400 % % %
Piscivore Piscivore
Aot Dizmarzzl Diemerzal
Fourspot Flounder - Unmanaged MA 1 Distivers Piccivore 4 "
Monkfish Al MEFRCHMAFMC  Mankiish 1 Laedt i 445 12 Wariety of habitats, prefer soft sediments 50400 ® % % % %
ST Piscivors Piscivore
Offshore Hake et sibizies | NEFMIC WIS Mo 1 Dl (e 43 4 H 160-500 " u
Multispecies Pizcivors Piszivore
Siluer Hake Merticoitis NEFMC ME Small-mesh 1 Demecaal CEmEEE] FER Sand 40-400 H % X %
duilirearis Multispecies Piscivors Fizcivore
Spiny Dogfish Squahen seantiss MAFMOMEFMC  ME Skate Comples 1 iy (e 43 160 20200 " ] "
Dizcivors Piscivore
Pttt Summer Flounder, Scup, Diemarzz] Diemersal
Sl A RS PEIARIEHEAS and Black Sea Bass i Pizcivors Fizcivore 4'5 & i i &t i
" Large Pelagic  Pizcivore .
Eiluefin Tuna Thuamws thyaowes WMFS-SFD HMS i Pissivers Dalasic Felagic "
. . " Large Pelagic  Piscivore .
Swordfizh Aol i MMFS-SFD HMS 1 Pizrivors Patzsic Pelagic 3
Shortfin squid Mew decedrasus | MAFMG Mackerel, Squid, and 1 (AR 333 Felagic 70400 %
Butterfish Pelagic
Follock Follsedies whems  NEFMC RE Multizpecies 1 Piscivers Planktivor 4.4 130 Ower rocky substrates &0-300 £ £ H
Atlantic Harring Cres darempus  NEFMCIASMFC  Herring 1 DPlanktivors Flanktivors 32 45 Pelagic E0-140 # ks H
N ST Mackerel, Squid, and I, " .
Atlantic Mackers| e e MAFMIC Eutterfish 1 Planktivors Planktivors 37 {1} Pelagic " E
ficadianfedrizh SERETD NEFRAC ME Mulispesies 1 Planklivors |\ pyttiom 4 20 Soft sediments, gravel, and racky habitats 100-300 ® % %
Elackbelly FEEiaE Piscivors P
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Functional groups

Table 2. Catchabilitv-adjusted average biomass for the Georges Bank EPU derived from spring and fall trawl survevs, categorized by feeding guild (columns) and
functional group (rows representing technical interactions).

Value

Total Feeding guild
Functio UEETFEs, .

"000 mt Meso- Planktivo
nal #of Apex Benthivor Macrozoo planktivo Planktivo
group Species Predator
Bottom Biomass 34.3 569.1 0.0
trawl Species 10 4 7 10 1 32
Mid- Biomass 62.2
water Species 5 2 7
Trawl
Sink Biomass 0.3 68.3 553.1 0.0
gillnets Species 2 2 2 6 1 13
Drift Biomass
E'Ilnels Species 1 1
Bottom Biomass 0.3 411.0
longline | gpecies 1 2 2 5 10
Drift Biomass
longline Species 3 3
Pot Biomass.

Species 11 11
Seine Biomass 949.3 53 83.0 26.6 50.8

Species 3 1 3 4 3 1 15
Dredge Biomass 1.2

Species 2 1 7
Demersal Biomass 10.8 569.1 0.0
recreatio Species 12 4 6 10 1 33
nal
Pelagic Biomass 5.6 50.8
recreatio = Species 4 1 1 [
nal
P. species = Biomass 30.3
consumpti Species 2 a 6
on

Functio
nal

group
Ecosyste
m
COmMpPOonen
t

Valae
Total
‘biomass.,
"000 mt
#of
Species
Biomass

Feeding guild

Apex Benthivor

Macrozoo

Meso-
planktive

Planktivo

Planktivo

Species
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. NEFMC Managed Species

Landings (mt) GEAR_G|IT
Standup  Lobster Handor Mid-water

Management  Plan COMMON_NAME - FEEDING_GUILD -¥ Trawls Dredges Gill nets Traps  Longlines Hook trawls FishTraps  Total
MAFMC Surf Clam & Ocean Quahog = Clam,Surf Benthos 8586.1 8586.1
MAFMC/NEFMC Spiny Dogfish = Dogfish, Spiny Piscivore 140 00 2427 26771 246.2 0.5 53585
NEFMC SeaScallop = Scallop,Sea Benthos 26 39322 3934.8
NEFMC Skate = Skate,Winter Pisdvore 697.6 0.1 3102.1 33 0.6 3803.7
NEFMC Small-Mesh Multispecies = Hake,Silver {Whiting]} Piscivore 3712.9 0.2 3.8 0.0 0.1 3717.0
NEFMC NE Multispecies - Haddock Benthivore 36574 0.0 6.8 1.0 03 79 36734
ASMFC =/ Crab Jonah Shrimp_crabs 03 2112.9 0.0 341.3 24845
NEFMC Monkfish - Goosefish Piscivore 2080.5 245.7 15.9 0.0 0.0 24781
ASMIFC American Lobster -/ Lobster,American Shrimp_crabs 281 0.0 10.8 20835 74 80 159.7 24715
MAFMC Squid, Mackerel, Butterfish - Mackerel, Atlantic Panktivore 431 14.9 16 5164 8546 10.5 1446.1
NEFMC NE Multispecies = Ocean Perch,{Redfish] Planktivore-Piscivore 1063.4 8.2 0.0 0.0 0.2 1076.8
NEFMC NE Multispecies = Cod, Atlantic Piscivore 793.6 0.2 9.2 0.0 0.6 17.0 0.1 903.7
NEFMC NE Multispecies = Pollock,Atlantic Macrozoo-piscivore 664.9 56.9 0.0 20 7238
NEFMC NE Multispecies = Flounder,Winter Benthivore 71L.0 06 12 0.2 713.0

= Mussel,Blue Benthos 121 5290.2 6023
MAFMC Squid, Mackerel, Butterfish = Squid,Long Finned {Loligo} Macroplanktivore 412.0 34 0.1 0.0 0.1 445.6
MAFMC Squid, Mackerel, Butterfish = Butterfish Planktivore 350.7 0.0 0.2 350.9
MAFMC Surf Clam & Ocean Quahog = Clam,Ocean Quahog Benthos 296.3 296.3
NEFMC NE Multispecies = Hake, Atlantic, White Piscivore 268.2 18.8 0.0 0.2 281.2
NEFMC NE Multispecies =/ Flounder, Plaice, American {Dab] Macroplanktivore 286.0 05 0.3 286.8
NEFMC Red Crab = Crab,Red Deepsea Shrimp._crahs 09 1728 1737
NEFMC NE Multispecies = Flounder, Witch {Gray Sole} Benthivore 123.6 0.7 0.1 1244

- Whelk,Knobbed Benthos 97.8 5.4 35 106.7
MAFMC Summer Flounder, Black Sea = Flounder,Summer {Fluke} Piscivore 924 0.1 0.0 0.8 3.3
HMS Atlantic Tunas = Tuna,Bluefin Apex Predator 55 812 86.7
MAFMC Summer Flounder, Black Sea =/Scup Benthivore 60.8 34 0.0 0.0 0.0 20 11 613
NEFMC NE Multispecies = Hounder, Yellowtail Benthivore 50.4 05 0.3 512
NEFMC Small-Mesh Multispecies  ='Hake,Atlantic,Red Macrozoo-piscivore 41.9 0.1 0.2 48.2

Total 15555.1 13706.4 5911.9 4238.7 2752.0 912.7 863.3 734.8 44674.9
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- NEFMC Managed Species

Figure 2. NEFMUC-managed species. Thiz update report focuses on the major fish species in the
multispecies groundfizh spiny dogfish, small mesh (hake), skate, monkfizh, and hernng
management plans

Lod Silver Hake =2d ZCallops
Haddock

White Hake

Red Hake

Sea Herring

Winter Flounder

Witeh Flounder

Salmon
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Georges

New Habitat and Spawning Closures
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ercial landings anddiscard :

EPU »¥ Disposition »T

adings, Recreational (A+B1)
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Catch advice framework

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.
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Biological R erence Points a
y Harvest Control Rules

Stock complexes

e Maximum catch limits determined for groups of
interrelated species (defined by similar diets and life
histories)

e MSY for stock complexes is determined by assessment
e Special consideration for forage species and juvenile fish
— Draft Discussion Document 10
Assessment

e Multispecies assessment with interactions every three
(?) years

e Single species benchmark assessments for overfished
stocks

B i — =




Biological Reference Points ar

p _ =
Overtfishing

e 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
e 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).

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

e Lz
't !uw'.;_-'
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Catch Allotment/Allocation

* 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 thatare ==

caught by a Georges Bank == - -

fishery:.

o Recreational catch allocations
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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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—Phaseilil % —

eFEP as a prototype for focusing discussion
FEP Management Strategy Evaluation

* Worked example developed in Phase |l as
a starting point

¢ Solid basis and sound scientific
underpinning

e Participation by fishermen and interested
parties

e Evaluate tradeoffs and optimize
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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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Overfished status determination and rebuilding
e 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
e Disincentives to target more vulnerable stocks

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