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What is an ecosystem?

NOAA’s Ecosystem Definition

A geographically specified system of 
organisms (including humans), and 
the environment and the processes 
that control its dynamics.

The environment is the biological, 
chemical, physical and social 
conditions that surround organisms.
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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

• 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.
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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?

MSA 2007
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.
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Why an Ecosystem Approach to Management?

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)

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 chemical components in the 
system into account, will have “sub-optimal” 
management results…

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 9



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 10



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 11



Bottom trawl surveys, Pavlov Bay, AK
(from Botsford et al. 1997)
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(from Anderson and Piatt, 1999)

Climate shifts perturb fisheries and have 
socio-economic impacts.



Resource levels under future climate conditions?

Atlantic croaker fishery yield, in the mid-Atlantic 
region, as a function of fishing mortality rate based 
on the temperature-dependent stock–recruitment 
model and ensemble multi-model mean of three 
climate scenarios (A1B, B1, and commit).  (Hare et 
al. 2010)

Triangles = fishing rates at 
maximum sustainable yields 
(FMSY) 
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Evolution in Approach to Science and 
Management:  An Ecosystem-Based Approach

Balaclava, Mauritius

FROM           TO
Individual species Ecosystems

Short-term perspective Long-term perspective

Humans:  independent of 
ecosystems

Humans:  integral part of 
ecosystems

Resolute management Adaptive management

Managing commodities Sustaining production potential 
for goods and services

Focus on Managing
Ecosystem Parts

Focus on Ecosystem Relationships,
Processes, and Tradeoffs
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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

Some Benefits of Adopting EBFM 
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Fisheries and the Environment (FATE)

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

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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Fisheries and the Environment (FATE)

40-year time series of yellowfin 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 

Yellowfin growth
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Fisheries and the Environment (FATE)

Red and Gag Grouper indices drop ~50% due to mortality
from red tides (harmful algal blooms).  

New predictive model for red tides off FL coast
Allow incorporation into stock assessment. 

John Walter et al. 2012 (SEFSC) 
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NOAA’s Integrated Ecosystem Assessment (IEA) Program
• NOAA’s approach to IEAs offers a way to better 

manage resources to achieve ecologic, economic, 
and societal objectives.

• IEAs provide a sound scientific basis for EB(F)M.

• They provide a framework for organizing & 
synthesizing science to inform multi-scale, multi-
sector EB(F)M.

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

• IEAs 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 
regional needs.
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NOAA’s Integrated Ecosystem Assessment (IEA) Program

• It is an iterative decision-support process that 
uses diverse data and ecosystem models.

• Once EB(F)M objectives and targets are defined 
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. 

• Results of the analysis are provided to managers 
who decide which management action to 
implement. 

• 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.

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

**Participation and communication with managers and stakeholders is meant to be ongoing through the IEA process
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West Coast/ California Current

We also prepared specific reports 
applicable to the direct needs of 
management to consider ecosystem 
relationships to fishery resources.

The Ecosystem Plan Development 
Team is reviewing the 2012 IEA report 
to help us prepare a sub-report specific 
to the needs of the PFMC.
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Working with Fishery Management Councils to 
Implement EBM and IEAs

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

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

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

• 2011. MAFMC adopts standard Ecosystem Considerations Terms 
of Reference

• NEFMC forms Ecosystems Committee 
• Both NEFMC and MAFMC request development of Fishery 

Ecosystem Plans for their regions.
• 2012. NEFMC establishes Plan Development Team for EBFM.
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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
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http://access.afsc.noaa.gov/reem/ecoweb/Index.cfm



North Pacific Fishery
Management Council

Research survey
Abundance data

Commercial fishery
Catch data

Biological data:
Catch at age, size

Life history

Plan Team Review
Initial ABC OFL

Advisory Panel
Initial TAC

Scientific & Statistical
Committee

Final ABC OFL

Final TAC specifications

Public
input

Public
input

Stock
assessment

Biological data:
Food habits, 

nontarget species

Physical data: 
Climate,

Habitat indices Fishery data:
Effort, gear, 

nontarget catch

Results

Ecosystem
Synthesis Team
AI, EBS, GOA
Ecosystem 

Assessments 

Ecosystem
indicators

PROCESS
• Narrow suite of EBS indicators (Sept)

• Use to assess ecosystem status and 
trends for November Plan Team and 
December Council decisions (Oct)
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SAFMC Fishery Ecosystem Plan & Comprehensive 
Ecosystem-Based Management Amendment
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WPFMC: An Ecosystem-Based Approach to 
Fisheries Management in the US Pacific Islands
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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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