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What is an ecosystem?
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What is Ecosystem-Based Management?

* Ecosystem-based management (EBM) is:
« geographically specified

* adaptive

» takes account of ecosystem
knowledge & uncertainties

« considers multiple external influences FERE

* strives to balance diverse social
objectives (tradeoffs)
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What is Ecosystem-Based
Fisheries Management?

* The dimension of EBM that deals specifically with fisheries.

* Need to make sure that as an EBFM approach is developed, it can
be fully integrated into the more comprehensive EBM framework.

« Ultimately, EBFM initiatives by the Councils will become a key
component of EBM.

Ecosystem-based fishery management recognizes the physical, biological,
economic and social interactions among the affected components of the ecosystem
and attempts to manage fisheries to achieve a stipulated spectrum of societal goals,
some of which may be in competition.
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Why an Ecosystem Approach to Management?

Finding #11:
A number of the Fishery Management Councils have demonstrated MS A 2007

significant progress in integrating ecosystem considerations in
fisheries management using the existing authorities provided

under this Act. #7~, Magnuson-Stevens
: ,;[. ; Fishery Conservation and
“w=* Management Act

Definition of Optimum Yield:
...will provide the greatest overall benefit to the Nation, particularly with =—=
respect to food production and recreational opportunities, and taking 7T -l
into account the protection of marine ecosystems.

Establishment of Ecosystem Panel:

Not later than 180 days after the date of enactment of the Sustainable
Fisheries Act, the Secretary shall establish an advisory panel under this
Act to develop recommendations to expand the application of
ecosystem principles in fishery conservation and management
activities.
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Why an Ecosystem Approach to Management?

THE WHITE HOUSE COUNCIL ON ENVIRONMENTAL QUALITY

Final Recommendations

Of The
Interagency Ocean Policy
Task Force
July 19, 2010
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In 2010, the President signed an Executive order implementing a
new National Ocean Policy. The Policy establishes
Ecosystem-Based Management as a foundational principle for
ocean resource management in the United States.

“U.S. ocean and coastal resources should be managed to reflect
the relationships among all ecosystem components, including
human and nonhuman species and the environments in which
they live. Applying this principle will require defining relevant
geographic management areas based on ecosystem, rather
than political, boundaries.”
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Why an Ecosystem Approach to Management?
Example Interactions

Biological (e.g. predator-prey, competition)
Dhysical & Chemical (including climate)
-ishing Effects

Regulatory

Other Socio-economic Activities

If manage a stock in a vacuum and don't take linked
biological, physical, and chemical components in the
system into account, will have “sub-optimal”
management results...
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Common Observations

*M2's are Time Variant
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Mortality rates (M2 & F) for Atlantic herring Overholtz & Link. 2007.
ICES J. Mar. Sci. 64:83-96.

grmsng

4 B
5’@2 NOAAFISHERIES U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 10
., - rc,_,-“

A

1



So what difference does it make?
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Climate shifts perturb fisheries and have A
socio-economic impacts. NS
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Resource levels under future climate conditions?
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Atlantic croaker fishery yield, in the mid-Atlantic
: . _ : Observed
region, as a function of fishing mortality rate based
on the temperature-dependent stock-recruitment ol . . . |
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al. 2010)
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Evolution in Approach to Science and
Management: An Ecosystem-Based Approach

Focus on Managing
Ecosystem Parts

FROM
Individual species
Short-term perspective

Humans: independent of
ecosystems

Resolute management

Managing commodities

P
¢
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Focus on Ecosystem Relationships,
Processes, and Tradeoffs

TO
Ecosystems
Long-term perspective

Humans: integral part of
ecosystems

Adaptive management

Sustaining production potential
for goods and services
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Some Benefits of Adopting EBFM

* Potential simplification of management in moving from a large number of stock-based management
plans to fewer integrated plans for ecologically defined areas

* More effective coordination of management actions for fisheries, protected resource species,
biodiversity conservation, and habitat protection

* Direct accounting for fishery interactions (e.qg., bycatch) and biological considerations (e.qg.,
predation, biodiversity, habitat requirements, protected resources) along with climate change and
environmental variability within a single framework

« Consideration of biological constraints on simultaneous efforts to rebuild stocks to long-term target
levels and evaluation of compatibility with stock— specific recovery plans

* Increased stewardship from broader participation of stakeholders, wider sharing of ecological and
fisheries knowledge, and greater opportunities for developing place-based governance approaches
and co-management

* Potential for greater stability and predictability by focusing on higher-level ecosystem processes,
resulting in more predictable planning horizons for the fishing industry

NEFSC EBFM brochure, 2010
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OPIH Coho Survival (%)

Fisheries and the Environment (FATE)
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N. Copepod Biomass Anomaly

Relationships between plankton (copepods) and
Coho Salmon off Oregon allow predictions
of survival.
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Assembling relationships between oceanography

and plankton with salmon provide yearly assessments

of the conditions surrounding salmon.
William Peterson et al. 2012, NWFSC
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Mormalized index

Fisheries and the Environment (FATE)
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Yellowfin growth
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Year
40-year time series ot yellowtin sole (Eastern Bering Sea) data
allows analysis of the effects of climate.
Trend closely follows bottom and surface temperature, which
suggests growth Is susceptible to changes in climate.
Bryan Black et al. 2012, OSU and AFSC
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Fisheries and the Environment (FATE)
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NOAA's Integrated Ecosystem Assessment (IEA) Program

s ﬁ > 2 - NOAAs approach to IEAs offers a way to better
D . e i i manage resources to achieve ecologic, economic,
& bycalc 4 Salmon habltat oS W GRIPE . . .
@ / ““ @ Te=s %) and societal objectives.
< @ f TR «  |EAs provide a sound scientific basis for EB(F)M.
gfobuur:ff:go Lilz:)rg:ggl algal ] - / e 3 e . o
; N e /1 e «  They provide a framework for organizing &
e\\in . AT E S . . . . .
SN B, N GIEpe synthesizing science to inform multi-scale, multi-
6 geepsea coral “‘ e sive:cra !7 = v Sector EB(F)M

«  Their primary objective is to make comprehensive
information available to inform management
decisions.

|EAs are “a synthesis and quantitative analysis of
information on relevant physical, chemical,
ecological, and human processes in relation to
specified management objectives”

«  The resulting analyses, done at scales relevant to
management questions, provide resource
managers with information to make more informed
and effective management decisions.

»  NOAA'’s IEA approach defines a national framework
that provides IEA practitioners a consistent, yet
flexible, architecture to tailor the process for

e 9 regional needs.
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NOAA'’s Integrated Ecosystem Assessment (IEA) Program

Integrated Ecosystem Assessments Provide the Analytical Toolbox to Support EB(F)M

* ltis an iterative decision-support process that S ThelEAToop
uses diverse data and ecosystem models. e (Levin et al. 2008, 2009)
Identify goals of EBM and
*  Once EB(F)M objectives and targets are defined threats to achieving goals

by resource managers and stakeholders, models
are used to simulate the future outcome of
potential management actions.**

Adaptive

) Management and | Develop ecosystem indicators
*  These outcomes allow a comparison of the Monitoring and targets

possible economic and ecological trade-offs to
guide management decisions.

* Results of the analysis are provided to managers

who decide which management action to T Risk Analysis
implement. Ecosystern
Indicators
«  After a management plan has been and Management
. . Effectiveness
implemented, the process can be repeated in e et s
the future to evaluate the effectiveness of the relative to EB# goals

plan (adaptive management).

v

Management Strategy Evaluation

«  Each step of the IEA contributes to this process Implementation I
to provide for better management of ocean and of Management
coastal resources through an ecosystem-based Action
approach.

**Participation and communication with managers and stakeholders is meant to be ongoing through the IEA process

=
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West Coast/ California Current

California Current Integrated Ecosystem BTCFUSSTON DO CUMENT

Assessment: Phase

DEVELOPMENT OF AN ANNUAL REPORT
ON CONDITIONS IN THE CALIFORNIA

CURRENT ECOSYSTEM SACRAMENTO RIVER CH INOOK SALMON
PART I. INTRODUCTION/ANDISUMMARY vam
2

Nenfishery pressure:
Hatchery contribution

Nonfishery pressure:
Freshwster habitst

California Current Integrated Ecosystem Assessment Program
Directors: John Stein and Cisco Wemer

Science Leads: Phillip Levin andBrian Wells

Coordinator: Mindi Sheer and Kathy Lefebvre

Communications: Ruth Howell

The Ecosystem Plan Development We also prepared specific reports
Team is reviewing the 2012 IEA report applicable to the direct needs of

to help us prepare a sub-report specific management o consider ecosystem
to the needs of the PFMC. relationships to fishery resources.
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Working with Fishery Management Councils to
Implement EBM and IEAs

e 2005. NOAA funds EBM Scoping Sessions run by New England
and Mid-Atlantic Fishery Management Councils (NEFMC and
MAFMC)

e 2008. NEFMC directs Scientific and Statistical Committee (SSC) to
develop a White Paper on strategies for Ecosystem-Based
Fishery Management (EBFM) in the Northeast.

e 2010. SSC delivers White Paper to NEFMC.
MAFMC establishes Ecosystem Subcommittee of SSC.

e 2011. MAFMC adopts standard Ecosystem Considerations Terms
of Reference

e NEFMC forms Ecosystems Committee

e Both NEFMC and MAFMC request development of Fishery
Ecosystem Plans for their regions.

e 2012. NEFMC establishes Plan Development Team for EBFM.
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%) Ecosystem AdvisoryFor the Northeast Shelf Large Marine Ecosystem - Fall 2012 - Mozilla Firefox - |EI|£|

File  Edit “iew History Bookmarks Tools  Help -
|ENational Oceanic and Atmospheric Admini... - | & Ecosystem AdvisoryFor the Northeast Sh... 2 | + | ~
6 & | www.nefsc.noaa.goviecosys/advisory fourrent fadvisory, bl [ ||""’ Google Jl 1
[
For the Northeast Shelf Large Marine Ecosystem
Mortheast Fisheries Science Center Advizory 2012-Mo.2
Summary of Conditions of the Northeast Shelf Ecosystem
« Sea surface temperature (SST) in the Northeast Shelf Large Marine Ecosystem during the first
half of 2012 was the highest on record based on both contemporary satellites remote sensing
data and long-term ship-board measurements.
« The Northeast Shelf warming was pervasive showing above average temperatures in all parts
of the ecosystem; the above average temperatures extended beyond the shelf break front to the
Gulf Stream.
« Spring survey hydrocast data shows that bottom temperatures have risen concomitantly with
surface temperatures. —
« The 2012 spring bloom was a long duration, intense bloom that started at the earliest date
recorded in the ocean color remote sensing data time series dating back to 1998. In some areas
the spring bloom started as early as February.
= The spring bloom was fully developed by March in all areas except Georges Bank, which had
an average, though variable bloom.
« Spring zooplankton biomass on the Northeast Shelf was above average in 2012.
= Cod distribution continues to be highly dynamic with northerly shifts detected in the spring 2012
data consistent with a response to ecosystem warming.
Data Sources =
sf@?‘x . . o "
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AFSC

Resource Ecology and Ecosystem
Management: Ecosystems
Considerations Report

« Ultimate goal is to have quantitative predictions
from this research to guide management.

 However, these efforts already serve as

indicators of ecosystem status and trends. e s X

o . . Jro— e e O
+ These indicators can provide an early warning TR SN S
system for managers, signaling human or m[EE P
environmentally-induced changes that may warrant ST e N N I Sy

management action.

* They can also serve to track the success of
previous ecosystem-oriented management efforts.

Zador

eviewed by:
The Plan Teams for the Groundfish Fisheries of the . . - -
Bering Sea, Aleutian Islands, and Gulf of Alaska
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Research survey
Abundance data

Physical data:
Climate,
Habitat indices

!

Commercial fishery
Catch data

Biological data: :
Catch at age, size Food habits,

Life h nontarget spe 'i,
1 Ecosystem

Results > indicators
_ Ecosystem
Plan Team Review

| Synthesis Team
Initial ABC OFL |« AI, EBS, GOA

/ \ Ecosystem

Assessments

Advisory Panel Sciengi(’)i;iféggstical PROCESS
Initial TAC \_v /

Biological data:

Fishery data:
Effort, gear,
nontarget catch

assessment

Final ABC OFL ® Narrow suite of EBS indicators (Sept)
e Use to assess ecosystem status and
. North Pacific Fishery : trends for November Plan Team and
'ID;‘;IJ'E Management Council Public

input

December Council decisions (Oct)

V

Final TAC specifications

&) NOAAFISHERIES
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SAFMC Fishery Ecosystem Plan & Comprehensive

South Atlantic
Fishery Management Council

conserving and managing America's fisheries from three to 200 miles
off the coasts of North Carolina, South Carolina, Georgia and East Florida

Home  About Us E(us‘s(em Manaﬁemen( Habitat Manaﬁemen( E(us‘s(em Llhrarx

Wednesday, October 03, 2012

4% Home » Ecosystem Home ::.. Login

Quick Links &/ | Ecosystem-Based Management ]

Requlations by Species

Council Meetinas

NMFS Permits

Fishery Management Plans

Stock Assessments (SEDAR]
ina/GlS

Deepwater Coral

o Council's Fishery Management Plans. The FEP will be updated periodically and serve as a

From deepwater canyons off the Carolinas to the shallow tropical waters surrounding the
Florica Keys, marine habitats of the South Atlantic are as diverse as the species that inhabit
them. To address this diversity, the South Atlantic Council is adopting an ecosystem
approach to fisheries management with the development of a Fishery Ecosystem Flan (FEP)
and Comprehensive Ecosystem-Based Amendment (CE-BA) that will amend all the

source document for the inifial and subsequent CE-BAs

Lophelia and Oculina Bank:

Marine Protected Areas

Protected Resources

The Fishery Ecosystem Plan El

Qcean Observing Systems

Limited Access Privileges

The Fishery Ecosystam Plan avolved fram the Council's Habitat Plan and involved a more
tharough characterization of the South Atlantic Ecasystem. This effort aims at providing the
Council with a foundation from which ta attain a mare comprehensive understanding of
habitat and biology of species, fishery information, social and economic impacts of
management and ecological consequences of conservation and management. The Fishery
Ecosystem Plan is comprised of six valumes:

Volume | - Overview of the South Atlantic Ecosystem - Contains background
supporting move fo scosystem-based management, elaes the developmant procss ofthe
Fishery Ecosystem Plan and Comprehensire Ecosystem-Based Amendments, and
provides an overiew ofthe South Aflanic ecosystem

Appendix A - South Atlantic Climate

§ NOAA FISHERIES

Ecosystem-Based Management Amendment

 web © site Seach

FISHERY ECOSYSTEM PLAN
OF THE SOUTH ATLANTIC REGION

VOLUME I: INTRODUCTION AND OVERVIEW

April 2009

South Adantic Fishery Management Council
4055 Faber Place Drive, Suite 201
Charleston, South Carolina 20405

(843) 571-4366 / EAX (843) 7694520
“Toll Free (366) SAFMC-10
Email: safinc@safinc.net

THIS IS A THE SOUTH. COUNCIL PURSUL)
and Amospheric ddminisation sheard No. FNAOTNMF3410004

e

COMPREHENSIVE ECOSYSTEM-BASED AMENDMENT 1
FOR THE SOUTH ATLANTIC REGION

AMENDMENT § TO THE FISHERY MANAGEMENT PLAN FOR THE SHRIMP FISHERY OF THE SOUTH
ATLANTIC REGION
AMENDMENT 19 TO THE FISHERY MANAGEMENT PLANFOR THE COASTAL MIGRATORY PELAGIC
RESOQURCES IN THE ATLANTIC AND GULF OF MEXICO

REGION
AMENDMENT 4 TO THE FJSHH{\ MANAGEMENT PLAN FOR THE GOLDEN CRAB FISHERY OF THE SOUTH

ATLANTIC REGION.

AMENDMENT 9 TO THE FISHERY MANAGEMENT PLAN FOR SPINY LOBSTER IN THE GULF OF MEXICO
AND SOUTH ATLANTIC

AMENDMENT 1 TO THE FISHERY MANAGEMENT PLAN FOR THE DOLPHIN WAHOO FISHERY OF THE
ATLANTIC
AMENDMENT 19 TO THE FISHERY MANAGEMENT PLAN FOR THE SNAPPER GROUFER FISHERY OF THE
SOUTH ATLANTIC REGION

(INCLUDING A FEIS, IRFA. FRIR & FSIAFIS)
October 2009

South Atlantic Fishery Manag at Council
4053 Faber Place. Snlne ‘01
North Charleston, South Carolina 20405
(843) 714366 / FAX (843) 7604530
“Toll Free (365) SATMC-10
email: safme safne net

51 Flonida 33701
(727) 834-5301 / FAX (727) 824-5308

Thiz iz apubhmnw of the Sawll -ilhmnc Fxslm'\ Mam\,msm‘ Council pursuant to
Award No. FNAOSNMF 4410004
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WPFMC: An Ecosystem-Based Approach to

Fisheries Management in

the US Pacific Islands

WESTERN
PACIFIC

3! REGIONAL
FISHERY
MANAGEMENT
COUNCIL

Fishery Ecasystem Plan for the American Samoa Archipelago

‘Western Pacific Regionsl Fisbery Mizagesoent Conzil
1164 chop Somt Sue 1150
‘Houolsn Hiwaa 313

Septeaiber 24,3008
Corae A Cnsey f ey M Vi, S Seschae o S, Vg G

WESTERN

AC
REGIONAL

N FISHERY
MANAGEMENT
COUNCIL

Fishery Ecosystem Plan for the Pacific Remote Iiland Areas

WESTERN
PACH
€ REGIONAL
FISHERY
\ MANAGEMENT
COUNCIL

Fishery Ecosystem Plan fur the Mariana Archipelago

Westers Pcifc Reional Fibry Mmagement Corsel
116 Bihap Steet, e 1400
Homolul. Hamai 56313

Seprember 24,2000

e

B
z

PACIFIC
FISHERY
MANAGEMENT
COUNCIL

Fishery Ecosysiem Plan for Pacific Pelagic Fisheries of the Western
Pacific Region

Western Pcifc Regional Fibery Mamagement Comcil
1164 Bithap Steet, St 1400
‘Hosolal, Huwai 96313

Sepieber 24,2008

o A Coumey o ok G, P ety High Sk, T, G

wastims
R
PSRy
e

Fishery Ecosystem Plan for the Hawaii Archipelago

‘Hosolul, Huwai 96313

Sepemker 24,2009

o v Commy of ey B, ok F iy Figh b, Tumasing G

Final Programmatic Environmental Impact
Statement

Toward an Ecasystem Approach for the

Western Pacific Region: From Species-Based Fishery

Management Plans to Place-Based Fishery Ecosystem
Plans

September 24, 2009
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Implementing Marine Ecosystem-
Based Management

* Ecosystem-Based Management is feasible now and we cannot
afford not to adopt it. Ignoring interactions among system components
can only lead to sub-optimal results.

* Ecosystem-Based Management requires that we directly confront
tradeoffs among competing objectives within and among ocean use
sectors — this will require deft negotiation. Tradeoffs do not, however,
go away if they are ignored.
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