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> Definitions

» Why do we need more focus on ecosystems?

» What are the important characteristics and benefits of
Ecosystem-Based (Fisheries) Management (EB(F)M)?

» Some ongoing efforts to coordinate science &
management for EBFM.

» Transition from traditional fisheries management to EBFM
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What is an ecosystem?
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. .
/A What is Ecosystem-Based
'.,@ Management?

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

» adaptive

 takes account of ecosystem
knowledge & uncertainties

« considers multiple external
influences

 strives to balance diverse
social objectives (tradeoffs)
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f@ What is Ecosystem-Based
B 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
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Finding #11:

A number of the Fishery Management Councils have
demonstrated significant progress in integrating
ecosystem considerations in fisheries management
using the existing authorities provided under this 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 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.

Why an Ecosystem Approach
to Management?

MSA 2007

~=~  Magnuson-Stevens
;r;.ﬁj ; Fishery Conservation and
= Management Act
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Why an Ecosystem Approach
to Management?

In 2010, President Obama 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.

Final Recommendations

; (?f Thf’ g “U.S. ocean and coastal resources should be managed

nteragency Ocean Policy ] )

Task Force to reflect the relationships among all ecosystem
July 19, 2010 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.”

"N
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Why an Ecosystem Approach to
Management? Example Interactions

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

Regulatory

Other Socio-economic Activities

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

12 Predator, and Fishery
240 Dependent
o

X hg *Recently M2 2-4X F
T

14

S 06
S 0.4
So
0.2 -l
'ﬂ.ﬂ _|—|—|—|—|—|—|—|—|_

1959 1964 1969 1974 1979 1984 1989 1994 1999
Year

M2

Mortality rates (M2 & F) for Atlantic herring Overholtz & Link. 2007.
ICES J. Mar. Sci. 64:83-96.
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Mackere! Surplus vield for fis hery (x 1000 ¢

So what difference does it make?
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Climate shifts perturb fisheries and
have socio-economic impacts.

MPPI

BC Coastal 55T II. . 0 H
G 04 Lir Temp
IIIIII G000 Water Temp 250m

Late 1960’s

Harmallzed Lnomaly

1.0

Late 1970°s

Fropaotion of Tot | Catdy

1980°s

4

TR

e —

B5himp OSadid OFlatish @Cher Bottom trawl surveys, Pavlov Bay, AK
(from Anderson and Piatt, 1999) (from Botsford et al. 1997)
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Resource levels under future
climate conditions?

50 . + v .
Triangles = fishing
A1B rates at maximum
— 1 sustainable yields
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Atlantic croaker fishery yield, in the mid-Atlantic 10
region, as a function of fishing mortality rate Observed
based on the temperature-dependent stock—
recruitment model and ensemble multi-model 0 . : , .
mean of three climate scenarios (A1B, B1, and 0 1\ 0.2 0.4 0.6 0.8

commit). (Hare et al. 2010) Fishing mortality rate

1.0
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Evolution in Approach to Science and

@ Management:

An Ecosystem-Based Approach

FBE:[JS on Managing
Ecosystem Parts

FROM

Individual species
Small spatial scale
Short-term perspective

Humans: independent of
ecosystems

Management divorced from
research

Managing commodities

Focus on Ecosystem Relationships,
Processes, and Tradeoffs

T0

Ecosystems
Multiple scales
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
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* 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.g., bycatch) and biological considerations (e.g.,
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



NOAA
FISHERIES
SERVICE

Outline

> Definitions

» Why do we need more focus on ecosystems?

» What are the important characteristics and benefits of
Ecosystem-Based (Fisheries) Management (EB(F)M)?

» Some ongoing efforts to coordinate science &
management for EBFM.

» Transition from traditional fisheries management to EBFM

17



NOAA
FISHERIES
SERVICE

NOAA’s Integrated Ecosystem
Assessment (IEA) Program

» |EAs provide a sound scientific basis
for EBM.
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* The resulting analyses, done at scales
relevant to management questions,
provide resource managers with
information to make more informed and
effective management decisions.
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NOAA’s IEA approach is an iterative decision-
support process that uses diverse data and
ecosystem models.

Once EBM objectives are agreed to by
resource managers and stakeholders,
models are used to simulate the future
outcome of potential management actions.

These outcomes allow a comparison of the
possible economic and ecological trade-offs
to guide management decisions.

After a management plan has been
implemented, the process can be repeated in
the future to evaluate the effectiveness of the
plan (adaptive management)

Each step of the IEA contributes to this
process to provide for better management of
ocean and coastal resources through an
ecosystem-based approach

NOAA’s Integrated Ecosystem
Assessment (IEA) Program

The IEA loop

Scoping (Levin etal. 2008, 2009)
Identify goals of EBM and
threats to achieving goals

Adaptive
Management and Develop ecosystem indicators

Monitoring and targets

Monitoring of
Ecosystem
Indicators

Effectiveness
Assessment of ecosystem status

relative to EBM goals

Implementation I -_
of Management Management Strategy Evaluation
Action

19
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EXPERIMENTAL PRODUCT

avoid fishing between solid black 63.5°F and 65.5°F lines
to reduce turtle interactions

Sea Surface Temperature: 14Dec2007-16Dec2007

30°N

Ocean Currents: 05Dec2007-11Dec2007

28'N

Image Created December 17, 2007 14:58PM HST by EAH. Next projected image date: Diecember 18, 2007 04:00AM HST

PACIFIC ISLANDS FISHERIES SCIENCE CENTER

172'W 168'W 164'W 160°W 156'W 152'W 148'W 144'W 140'W

Environmental Variables

PDO (December-March)
PDO (May-September)
MEI Annual

MEI Jan-June

SST at 46050 (May-Sept)

SST at NH 05 (May-Sept)

SST winter before going to sea
Physical Spring Trans
(Logerwell)

Upwelling (Apr-May)

Deep Temperature at NH 05
Deep Salinity at NH05

Length of upwelling season

Copepod richness
N.Copepod Anomaly
Biological Transition

— 30 cm/sec
[ eeeeees— | Copepod Community
structure
54 57 60 63 66 69 72 75 78
SST (F)

Catches of salmon in surveys
June-Chinook Catches

RANK of the mean rank

Fisheries and the Environment

Indicators summarized in a stoplight chart

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

ECOSYSTEMS AND OCEANOGRAPHY DIVISION Sept-Coho Catches
2 2570 Dole Street, Honolulu, HI 96822
P php T U RT ]. E WATC H Mean of Ranks of
contact: turtlewatch@noaa.gov Environmental Data 104 39 35 52 43 91 92 108 77 54 28 57
D i f ific CoastiWatch nods

SRR s o 7

Thermal habitat of loggerhead sea turtles to help
Hawaiian long-line fishery avoid by-catch.
E. Howell (PIFSC)

Summary of ecosystem indicators used to predict
coho salmon ocean survival. Forecast updated
January 2011 W. Peterson (NWFSC)



NOAA
FISHERIES
SERVICE

{0 ATMOSp,
3 Hs%

Fisheries and the Environment
(FATE)

o

NATION,
B3y Lo,
NoryuS™

Probability of occurrence
of bluefin tuna larvae

©
133
)

0.32

0.24

T 0.16

4 0 Larval bluefin catch 0.08
location

Sampled station 0

g I T
9 9% 94 92 90 88 86 -84 82 -80

Probability of bluefin tuna larvae relative to
ocean habitat. B. Muhling (SEFSC)
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Phytoplankton: The Base
of the Food Web

Zooplankion biovolume, log cm”

Zooplankton

Landings (KT Meat Wt.)
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1960 1970 1980 1990 2000 2010
Year

4 : r / ¢ Deep Corals
Bottom Life e e

4 story Coral
—— ez

Deep Corals

http://www.nefsc.noaa.gov/ecosys/ecology/index.html

Marine Ecosystem

Protected Species

Landings (KT)

Year

Fish and Squid
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Year
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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.

» These indicators can provide an early
warning system for managers, signaling
human or environmentally-induced changes
that may warrant management action.

» They can also serve to track the success of

previous ecosystem-oriented management
efforts.

AFSC

http:/ /access.afsc.noaa.gov/reem/ecoweb/index.cfm

mmmmmm ey
[REE Al Dichumiss Srsurce Cantam.
e e

APPENDIX C

Ecosystem Considerations for 2011
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SAFMC Fishery Ecosystem Plan
and Comprehensive Ecosystem-
Based Management Amendment

South Atlantic
[} Fishery Management Council

J

conserving and managing America’ heries from three to 200 miles

offthe coasts of North Garolina, South Garolina, Georgia and East Florida
COMPREHENSIVE ECOSYSTEM-BASED AMENDMENT 1
[T Hal FOR THE SOUTH ATLANTIC REGION
Ecosystem Boundaries

Ecosystem Elements

Wednesday, November |

Habitat Protection
Food Web Based Management FISHERY ECOSYSTEM PLAN
Fishery Removals OF THE SOUTH ATLANTIC REGION

equiations by spe EEOSYStem Health
Feauislons U202 p o search and Monitoring

Council Meetings  management
NMES Permits

From deepwater canyons off the Carolinas to the shallow tropical waters syl

the South Atlantic Council is adopting an ecosystem approach to fisheries VOLUME I: INTRODUCTION AND OVERVIEW

willamend all the Council's Fishery Management Plans. The FEP will be up| AMENDMENT & TO THE FISHERY MAMMWICMEGI&%RWMMY OF THE SOUTH

AMFNDMENT 19 TOTHEFISHERY MANAGEMENT PLAN FOR THE COASTAL MIGRATORY PELAGIC
URCES IN THE ATLANTIC AND GULF OF MEXICO

Fishery Management Plans
Stock Assessments (SEDAR) ; x
Mapping/GIS T /HARDBOTTOM HABITATS OF THE SOUTH ATLANTIC REGION

AMENDMENT 4 T0 THE FORER P A LOTACELET PLAM FOR T GOLBEN CRAD SISHERY OF THE SOUTH
Deepwater Coral ATLANTIC REGION.
Mw AMENDMENT 9 TO THE FISHERY MANAGEMENT PLAN FOR. SPINY LOBSTER IN THE GULF OF MEXICO
Marine Protected Areas The Fish E tem Pl AND SOUTH AT C

e Fishery Ecosystem Plan AMENDMENT 1 TO THE FISHERY MANAGEMENT PLAN FOR THE DOLPEIN WAHOO FISHERY OF THE

Protected Resources

ATLANTIC
AMENDMENT 1% TO THE FISHERY MANAGEMENT PLAN FOR THE SNAPPER GROUFER FISHERY OF THE

Ocean Observing Svstems
The Fishery E:nsymm Plan evolved from the Council's Habitat Plan and imvolved a more thorough characterization of SOUTH ATLANTIC REGION

Limited Access Privileges B biology of species. fishery information, social and economic impacts d

(INCLUDING A FEIS, IRFA. FRIR & FSIAFIS)
Volume | - Overview of the South Atlantic Ecosystem - Contains

Based Amendments, and provides an oveniew of the South Atlantic e April 2009 October 2009
Appendix A - South Atlantic Climate South Ailamtic Fishery Managemenr Council
South Adantic Fishery Management Council s aver Place. e 201
. § L auag e North Charieston. South Carolim 3940
Appendix B - SAFIC Managed Areas 4055 Faber Place Drive, Suite 201 (§An 5714!36;: FAX (843) 799-45:0’
Vol Il South Atlantic Habi d Speci & detail Charleston, South Carolina 20405 ‘Toll Free (365) SAFMC-10
. pecies — : s iy
olume outh Atlantic Habitats an: ecie ontains detail (843) 571-4366 / FAX (843) 769-4520 email safmej@safme net
inlcuded are descriptions of the managed species themsshes, thase “Toll Free (866) SATMC-10
Wildlfe Conservation and Management Strategies are provided oll Free (866) S - ‘“National Marine Fisheries Service
Email: safme@safme.net Southeast Regional Office
263 13th Avenue South

Appendix A - Acropora Status Review

burg. Florida 33701
(727) 824-5301 / FAX (727) 824-5308
Appendix B - Acropora factsheet

Volume Il - Human and Insfitui i - Provides detal
in the region
s 5 souTATLame ST CoTNeT PURSLANT )
ovard Yo, F¥AUIA
Appendix A - Spiny Lobster Amendment 8 “ Tl is @ publication of the South Ailaniic F""’” Mﬁ’z’mfgwfﬂfm”r
Appendix B - ACCSP Spatial of Commercial Catches
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Aleutian Islands Fishery Ecosystem Plan
December 2007

“Qur creation story tells us that we dropped
from ithe heavens above onio these islands that
stretch across the stormy seas like a lifeline.”

Dy Alan Haylon. Alaska Inftiatve for Community Engagement
(hit:/iwww aiackalce. orymaterial pRp Tmatin-£35)

NPFMC - Aleutian Islands FEP and
Alaska Marine Ecosystem Forum

Public Meetings & Arcl ﬁ‘
H b
B

Catch Shares/Allocation
B

Conservation Issues
Habitat Protections

Aleutian Islands Fishery
Ecosystem Plan

Alaska Maring Ecosystem
Forum

Protected Species

MNon Targeted Species
Management

Annual Catch Limits
Observer Program

Resources & Publications 7
Bycatch Controls - |
Fishery Management Pla.rs

HOW DO I?

How do | get involved?
How do | navigate the

NPFMC process?

RURAL OUTREACH

Alaska Marine Ecosystem Forum

The Council has signed a Memorandum of Understanding (MOU) with 10 Federal agencies and
4 State agencies, to create the Alaska Marine Ecosystem Forum (AMEF). The AMEF seeks ta
improve coordination and cooperative understanding between the agencies on issues of shared
responsibilities related to the marine ecosystems off Alaska's coast. The purpose of the forum is
to:

+ Promote dialogue and information exchange.

+ Improve agency coordination by sharing priorities and data.

+ Allow agencies to understand the ecosystem impact of other activities.
+ Provide opportunities for problem solving and joint work.

Meetings

2011 - August 9° Agenda

2010 - January 25° Agenda, Meeting Summary, Handouts
2009 - June 10: Agenda: Meeting Summary, Handouts
2008 - August 7: Agenda, Meeting Summary

2008 - January 28: Agenda; Meeting Summary, Handouts
2007 - July 26: Agenda; Meeting Summary, Handouts
2006 - September 18: Agenda: Meeting Summary

Alaska Marine Ecosystem Forum Members - Agency heads or Representatives

* North Pacific Fishery Council

Federal

- National Marine Fisheries Service

rals Management Service
National Park Service
Bureau of Land Management
Envil I ion Agenc:

ed States Forest Service

g ed States Coast Guard
Alaskan Com
* United States Army Corps of Engineers

State
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WPFMC: An Ecosystem-Based

Approach to Fisheries Management in
the US Pacific Islands

WESTERN
PACIFIC
REGIONAL
FISHERY
MANAGEMENT
OUNCIL

Fishery Ecasystem Plan for the American Samoa Archipelago

‘Wester Pacific R ional Fishery Msageasear Comml
1164 Bushop Set Suie 1450
‘Hosolsin, Hiwaia 6313

Septeniber 24,3008
o vt Costsy o sty M. Vi, S S Fgh Sk, Vg Gt

WESTERN
PACIFIC
REGIONAL

\: MANAGEMENT

Fishery Ecosystem Plan for the Pacific Remote Iiland Areas

Fishery Ecosystem Plan fr the Mariana Archipelago

Westers Pcifc Reional Ficbry M gement Corscl
1164 Bishap Steet, St 1400
‘Homsiul, Hawas 56313

Seprember 24,2000

o

A
REGIONAL
FISHERY

\ MANAGEMENT
COUNCIL

ery Ecosystem Plan for Pacific Pelagic Fisheries of the Western
Pacific Region

Westers Pcific Regiona Fibry M gement Corscil
1164 Bihap Steet, e 1400
‘Hosolal, Huwai 96313

Sepember 24,2009

o Ak ey of Mk o, ok Kty igh Sk, T, G

wistims
i
ity
HASAGEMENT

Fishery Ecosystem Plan for the Hawaii Archipelago

Westers Paifc Pegionl Fibery M gement Corsel
1161 Bishop Sueer, St 1400
‘Hssolul, Hawai 96313

Sepsember 24,2009

Final Programmatie Environmental Impact
Statement

Toward an Ecosystem Approach for the

Western Pacific Region: From Species Based Fishery

Management Plans to Place-Based Fishery Ecasystem
Plans

September 34,3009
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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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