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Northeast U.S. Continental Shelf :
A Highly Dynamic and Rapidly Changing System

» High rates of temperature cha
 Dramatic changes in species distribution
e Decadal shifts in productivity states

* Long history of anthropogenic impacts

* High risk to coastal communities
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Ecosystem-Based Management Requires a
Multidisciplinary Approach:

all ecosystem components, Including /umarn
and nonhuman species and the environments
INn which they live. Applying this prlnC|pIe will

require defining relevant
geographic management
areas based on ecosystem,
rather than political,
boundaries (USCOP 2004)”




Cross-Divisional Contribution to Ecosystem
Science and Manhagement
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Fisheries Sampling

Ecosystem Surveys
Aquaculture Sustainability
Aquaculture Systems
Coastal Ecology

Habitat Ecology

Fisheries Ecology Ecosystem Data

Population Biology Research, Modeling

Cooperative Research & Analysis
Social Sciences Synthesis &
Protected Species Assessment

Oceans & Climate 4 Management

Population Dynamics Advice

Ecosystem Dynamics



NEFSC Cross-Divisional Collaboration

& Coordination
-qun.i‘vEMTt',.._

A leadership group to provide structure and directic
the NEFSC efforts to include climate, ecosystem, and
habitat factors into fishery and protected species
assessments.

Multispecies Working Group

*Regime Shift Working Group

*Management Strategy Evaluation Working Group
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Confronting Complexity: Can We Use
Simpler Models and Analytical Approaches?
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NMFS Ecosystem Science Review

Theme Areas

Theme 1 — Strategic Plannir
Theme 2 — Ecosystem Data

Theme 3 — Ecosystem Modeling & Analysis
Theme 4 — Incorporation into Management
Theme 5 — Communication & Peer Review




NEFSC Strategic Planning

Ecosystem-based

Science Supporting NOAA

Stewa rd S h i p Of Northeast Fisheries Science Center

_iving Marine Strategic Science Plan
2016 - 2021

R esource osystem based science

Under Changing

Climatic Conditions
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Ecosystem Data: NEFSC Ecosystem

“Trawl & Acol
-Plankton
-Shellfish Dredges
-Longlines

-Air Craft
eObserver Program

,_ e Cooperative Industry Research
~ eFishery Reporting System
eFishermen Interviews
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Ecosystem Data: Shipboard Operations

NEFSC Sampling 2013 - 2015

Survey

Bottom Traw!
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Ecosystem Data: Shipboard Operations

NEFSC Sampling 2013 - 2015

Survey
Bottom Traw!
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Ecosystem Data: Shipboard Operations

NEFSC Sampling 2013 - 2015
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Ecosystem Data: Shipboard Operations

NEFSC Sampling 2013 - 2015
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Ecosystem Data: Shipboard Operations

NEFSC Sampling 2013 - 2015
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NEFSC Modeling and Analysis:
Core Elements

Define Eco ogical Production Units

Integrated Analysis of Climate,
Physics, Ecology, Human Use, Social &
Economic Considerations

e Management Strategy Evaluation

e Multi-model inference to Address Model

Uncertainty

e Management Procedures for Tactical
Management Advice
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Ecosystem Modeling and Analysis:
Synthesis and Interation

" DATA e——— _— VIOIDEES
~ Fishery '
Independent IMiultispecies
Fishery tatistical Catch-at-Age
Dependent

Multispecies Length
Structured

Food Habits |
Multispecies Production

Hydrograph
ydrograpnhy Multispecies Delay-

Socio- Economicl Difference

J Production Potential
Demography

Climate

Plankton

Ecopath w EcoSim

1 Atlantis
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Incorporation into Sectoral Management

MAFMC EAFM Working Group

e Scientific & Statistical Committees
of NEFMC and MAFMC

e GARFO Protected Species
Management Teams

e GARFO Habitat Assessment Teams
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Ecosystem Approach to Fisheries Management
vs Ecosystem-Based Fisheries Management

Retain Separate Management Plans Develop Integrated Fishery

but Consider Species and Ecosystem Plans for Defined
Environmental Interactions Ecoregions



EBFM Road Map

Define Objectives




Multispecies Management
Reference Points
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Incorporation into Multi-Sectoral
Management
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Northeast and Mid-Atlantic

Regional Planning Bodies

through:

* Marine Data Assessment
Team (NRPB and MARPB)

e Ecosystem-Based
Management Committee
(NRPB)
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Integrated Ecosystem Assessments to
Support Management Bodies

Interactions wi

Management
Strategy

Evaluation Reports

Climate, Social; Vs Multispecies &
& Habitat Risk ey E tem Models &
| | %%&w : cosystem Models

Assessments
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International Management Setting

——— -

AFOWorking Grou
and Assessment:
-Adopted NEFSC Approach to
Ecological Production Units and
Ecosystem Production Potential

l———

ICES Working Group on North Atlantic
Regional Seas
-Adopted NEFSC Approach to
Conceptual Modeling and |IEA
Development
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ommunication

& Northeast Fis

€ a whol.edu review « c tske screenshot from a webpage Sclence, Service, Stewardship

I
Northeast Fisheries Science Center \ N 0 A A
Ecosystem Considerations FISHERIES

EcoAp Links

NEFSC Links .
Ecosystem-based Fishery Management

B:n:lwv :meimm; There is now broad agreement that we Sociheakt Shote NOAA for the Northeast Continental Shelf
ckground information on the need to adopt a more holistic approach to @ Regional Ecosystem ﬁ"

structure and function of the marine resource management at both the FISHERIES oth the many ber

Northeast Shelf Ecosystem national and international levels. To b= { L ; our connect o ey e hum;:
- 1S

e

accomplish this goal, the foundation of
Climate Change marine Ecosystem-based Management is
iy o=l ey ElCReEL R NG now being developed and refined. Virtually
(S el M S o e Ol all specifications of marine EBM share at
least three common elements: (1) a
Ecosystem Status commitment to establishing spatial
Assessment of Ecosystem management units based on ecological
Condition and Socioeconomic rather than political boundaries, (2) . ATLANTIC OCEAN
Impacts consideration of the relationships ameng

Yolicy

Current Conditions
Semiannual Review of the Physical
and Biological Status of Ecosystem

February 2011 « Volume 38 Number 6 « A Compass Publication

Spatial Analyses
Species Distribution Patterns and
Related Consideration

New ecosystem approach Space vs. species

ishermen are keen observe: Stat 2 hem with substantial
ful fishing trip with our
vhere the h

® Distinctiv
based on temp
® The amount
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Education and Outreach

———

Woods Hole
Partnership Education
Program
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