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ABSTRACT

The Sustainable Fisheries Act of 1996 requires the
National Marine Fisheries Service (NMES) to convene
an expert panel to assess the current application of eco-
system principles in U.S. fisheries conservation, man-
agement, and research and to make recommendations
for increasing their application. The panel identified
eight ecosystem principles and six associated policies for
ecosystem-based fisheries management, with the goal of
maintaining ecosystem health and sustainability. These
principles, policies, and goals were used to evaluate cur-
rent fisheries management practices in the United States.
The panel concluded that there are some encouraging
examples of ecosystem approaches, but they are limited
in scope and not comprehensive. Similarly, U.S. fisheries
research tends to parallel traditional single-species fish-
eries management, although notable ecosystem research
is being conducted.

To increase the application of ecosystem-based man-
agement, the panel recommends developing fishery
ecosystem plans (FEPs) for each major ecosystem in the
U.S. Exclusive Economic Zone (EEZ). These plans will
coordinate actions taken under existing single-species or
species-complex fishery management plans (FMPs). The
panel also proposes enhanced research on (1) the ecosys-
tem effects of fishing, (2) ecosystem trends and dynam-
ics, and (3) institutional and governance aspects of
ecosystem-based fishery management. To implement
these recommendations, a practical, iterative approach
is envisioned which would generate a rapid increase in
the use of existing ecosystem knowledge in fisheries
management and prioritization of research.

INTRODUCTION

The first commissioner of the U.S. Commission of
Fish and Fisheries, Spencer Baird, initiated marine eco-
logjcal studies as one of his earliest priorities. Seeking
to reverse the decline of New Englands fisheries in 1871,
he argued that our understanding of fish “...would not
be complete without a thorough knowledge of their as-
sociates in the sea, especially of such as prey upon them
or constitute their food....” (Hobart 1995). Baird un-
derstood that the presence or absence of fish was related
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not only to removal by fishing, but also to the dynam-
ics of physical and chemical oceanography. Despite more
than a century of research and fisheries management,
we still fall far short of managing marine living resources
sustainably in an ecosystem context.

This paper is based on the recommendations of a panel
convened to advise the Congress on how to better use
ecosystem principles in fisheries management and re-
search. It begins with a brief, baseline description of the
U.S. fishery management system and its performance. It
then outlines the task of the panel as mandated by
Congress and how the panel developed its recommen-
dations. It concludes with a discussion of implementing
the recommendations.

U.S. FISHERY MANAGEMENT

Since the 1976 passage of the Fishery Conservation
and Management Act (FCMA), later known as the
Magnuson-Stevens Fishery Conservation and Manage-
ment Act (MSFCMA), fisheries in federal waters fall
under the management authority of eight regional coun-
cils comprising representatives of the fishing interests in
the region, state officials, and the federal regional fish-
eries administrator. The councils’ decisions are advisory
to the secretary of commerce, who is charged with over-
sight at the national level and the implementation of de-
cisions through the National Marine Fisheries Service
(NMES). Congress explicitly stated that fishing interests
should be represented prominently on the councils be-
cause they would understand fisheries concerns and
would have to live with the consequences of decisions.
Thus, there would be a competitive balancing of inter-
ests, and there would be direct incentives to conserve
the resource.

The record of fisheries management under the FCMA
is mixed. There are resounding successes and some dis-
mal failures. All success and failures are achieved under
the same management rules, with access to the same lev-
els of competent science, using the same management
structure, and implemented by the same agency. Typically,
failure can be traced to councils making decisions based
on short-term economic and social pressures and not
using the best available scientific advice on how to man-
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age fish stocks conservatively and sustainably (Dobbs
2000; Hennessy and Healy 2000).

Fisheries management in the United States is now
under internal and external pressure to reform. In 1996,
Congress responded to the growing public demand for
actions to end overfishing, reduce impacts of fishing on
the environment, and avoid bycatch or harm to other
marine wildlife by significantly amending the FCMA.
The Sustainable Fisheries Act (SFA), as the amendments
are known, targets specific ecosystem concerns by end-
ing overfishing, minimizing bycatch, and increasing the
councils’ authority to protect essential fish habitat (EFH).

With respect to overfishing, Congress changed the
formula for defining optimum yield. Councils were no
longer permitted to set total allowable catch of fish stocks
at higher than maximum sustainable yield (MSY) for
economic and social reasons. Congress set MSY as a
limit and encouraged councils to be more conservative,
noting the inherent difficulties of using MSY itself. Fur-
thermore, the councils had to develop a rebuilding plan
for fish stocks that were defined as overfished, to achieve
their recovery within ten years. The new requirements
for bycatch were intended to deal with the biological
harm and waste associated with certain fisheries dis-
carding fish. The Congressional mandate included eco-
nomic discards and regulatory discards and sought to
“minimize bycatch to the maximum extent practicable.”

The EFH provisions of the SFA were an attempt by
Congress to give the councils more opportunity to pro-
tect habitat “essential” to fish. This portion of the act
was written very broadly and allowed councils to be
proactive in encouraging measures to reduce nutrient
run-off into coastal waters and to balance other uses
harmful to fish habitats. Most significantly, however, it
charged councils with evaluating and avoiding fishing
effects on ecosystems.

Besides these ecosystem-oriented amendments, Con-
gress called on the National Academy of Sciences (INAS)
to convene studies to examine the use of individual fish-
ing quotas and community development quotas, and to
review Northeast (U.S.) fishery stock assessments. (The
NAS study on sustaining marine fisheries was initiated
earlier; National Research Council 1999.) In addition,
the National Marine Fisheries Service was asked to de-
velop an annual report to Congress on incidental har-
vest (bycatch), to expand Gulf of Mexico red snapper
research, and to appoint an ecosystem principles advi-
sory panel.

ECOSYSTEM PRINCIPLES ADVISORY PANEL

The SFA’s most direct action to initiate an ecosystem-
based management approach was to mandate the for-
mation of the NMFS Ecosystem Principles Advisory
Panel. Congress specified that NMEFS, with the advice

of the NAS, would appoint a panel to advise Congress
on ways to increase the application of ecosystem prin-
ciples in conservation and management of fisheries. The
new panel, consisting of not more than 20 people, would
include individuals with expertise in the structures, func-
tions, and physical and biological characteristics of eco-
systems, as well as representatives from the regional
councils, states, fishing industry, conservation organiza-
tions, or others with expertise in managing marine re-
sources. The panel would produce a report that includes
an analysis of the extent to which ecosystem principles
are being applied in fishery conservation and manage-
ment activities, including research activities, and would
propose actions that should be undertaken by the sec-
retary of commerce and by the Congress to expand the
application of ecosystem principles in fishery conserva-
tion and management.

After intensive internal and external consultation,
the NMFS appointed members to the panel (Appendix).
The panel began deliberations immediately. Some of
its early decisions set the context for the nature of the
report. First, the report would be the product of the
panel alone; the NMFS was the convener and provided
staff to the panel. Second, the report would be advi-
sory to the Congress and the secretary of commerce.
This clarification was important in terms of keeping
the target audience in mind. Whereas the earlier NAS
study (1999) was meant for a scientific and a broader
public audience, the panel report was requested by those
who make and implement the rules in fishery man-
agement. Third, panel members would write the report
on a consensus basis and would control its content. If
consensus was not achieved, dissenting members would
have an opportunity to explain their views. Fourth, the
panels meetings and discussions would be open to any-
one who wanted to participate, and there would be
opportunity for public comment. Only the drafts of
the report would be treated as confidential to the panel.
Finally, the consensus draft would be sent out for peer
review, and all panel members would help make changes
to the report as requested by the reviewers. Reviewers
would remain anonymous to the panel unless they chose
to reveal their identities.

Principles

The panel’s first task was to agree on what was in-
tended by the term ecosystem principles. Congress did not
define ecosystem or ecosystem principles. As might be imag-
ined, this was a difficult task for a disparate panel. We
ransacked the literature and our own experience, but re-
alized that no ready-made set of principles could satisfy
us, so we set about to construct our own.

The panel clearly agreed that the subject was ecosys-
tem-based management as opposed to ecosystem man-
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agement. We regarded “ecosystem-based management”
as applying what we know about marine ecosystems
and their processes in fisheries management. We felt it
was premature to apply “ecosystem management” to
marine ecosystems given our state of knowledge and the
vast uncertainties. The panel also agreed that effective
fishery management, as exemplified by full implemen-
tation of the SFA amendments to U.S. fisheries legisla-
tion, is a prerequisite for ecosystem-based management.
Ecosystem-based management depends on, and cannot
substitute for, all of the traditional fishery management
tools, the best available scientific information, and the
collective political will to implement tough decisions in
favor of sustainable fisheries. Ecosystem-based fishery
management puts effective management into an ecosys-
tem context.

In developing the principles, we were able to agree
that each fisheries ecosystem is unique, but that each
ecosystem presents tour fundamental problems:

» We do not have a complete understanding of the eco-
logical systems that produce and support fisheries.

¢ We cannot forecast weather or climate and their ef-
fects on ecosystems.

o Systems evolve over time, and knowing how the sys-
tem works does not necessarily mean that an ecosys-
tem would respond predictably to future changes in
the weather, climate, or fisheries.

o Our institutions are not configured to manage at the
ecosystem scale. Fish and the fisheries that pursue
them are not easily aligned with political and juris-
dictional boundaries.

Considering these constraints, the panel developed a
set of eight principles that capture our understanding of
fisheries ecosystems.

1. The ability to predict ecosystem behavior is limited.
Uncertainty and indeterminacy are fundamental char-
acteristics of the dynamics of complex adaptive systems.
The behaviors of these systems cannot be predicted
with absolute certainty, regardless of the amount of sci-
entific effort invested. We can, however, learn the
boundaries of expected behavior and improve our un-
derstanding of the underlying dynamics. Thus, while
ecosystems are neither totally predictable nor totally un-
predictable, we can manage fisheries within the limits
of their predictability.

2. Ecosystems have real thresholds and limits which, when
exceeded, can affect major system restructuring. Ecosys-
tems are finite and exhaustible, but they usually have a
high buffering capacity and are fairly resilient to stress.
Often, as stress is applied to an ecosystem, its structure
and behavior may not change noticeably at first. Only
after a critical threshold is passed does the system begin

68

to deteriorate rapidly. Because there is little initial change
in behavior with increasing stress, these thresholds are
very difficult to predict. The nonlinear dynamics which
cause this kind of behavior are a basic characteristic of
ecosystems.

3. Once thresholds and limits have been exceeded, changes
can be irreversible. When an ecosystem is radically al-
tered, it may never return to its original condition, even
after the stress is removed. This phenomenon is com-
mon in many complex, adaptive systems.

4. Diversity is important to ecosystem functioning. The
diversity of components at the individual, species, and
landscape scales strongly affects ecosystem behavior.
Although the overall productivity of ecosystems may
not change significantly when particular species are
added or removed, their stability and resilience may
be aftected.

5. Multiple time scales interact within and among ecosys-
tems. Ecosystems cannot be understood from the per-
spective of a single time, space, or complexity scale, and
the next lower scale of interest must be considered when
effects of perturbations are analyzed.

6. Components of ecosystems are linked. The compo-
nents within ecosystems are linked in complex patterns
by flows of material, energy, and information.

7. Ecosystem boundaries are open. Ecosystems are far
from equilibrium and cannot be adequately understood
without knowledge of their boundary conditions, en-
ergy flows, and internal cycling of nutrients and other
materials. Environmental variability can alter spatial
boundaries and energy inputs to ecosystems.

8. Ecosystems change with time. Ecosystems change
with time in response to natural and anthropogenic in-
fluences. Different components of ecosystems change at
different rates and can influence the overall structure of
the ecosystem itself and affect the services provided to so-
ciety in the form of fish catch, income, and employment.

Goals

[t is necessary to have a goal or goals for management
to serve. The panel agreed on a simple goal statement:
maintain ecosystem health and sustainability. We could
not arrive at a consensus definition of ecosystem health.
We also lacked a common way of defining sustainability.
We realized that our goal for ecosystem-based fishery
management was broad and could be obtained in a va-
riety of ways—one size did not fit all. Similarly, we did
not want the concept to be too vague. Thus we found
it easier to use the “maintain ecosystem health and sus-
tainability” standard by thinking in terms of manage-
ment actions to avoid on the way to accomplishing the
goal. Clearly, overfishing, ignoring bycatch, and dam-
aging the habitat are not likely measures for achieving
ecosystem health and sustainability.
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Policies

To assess the application of ecosystem principles, the
panel devised six policies that we thought would be used
in ecosystem-based management. The extent to which
management institutions applied these policies would
help to show how their management went beyond the
scope of effective fishery management.

Briefly stated, ecosystem-based fishery management
policies include:
1. Change the burden of proof. Wk live in a world where
humans are an important component of almost all ecosys-
tems. Thus it is reasonable to assume that human activ-
ities will affect ecosystems. The modus operandi for fisheries
management should change from the typical mode of
restricting fishing activity only after it has demonstrated
an unacceptable impact, to a mode of allowing only fish-
ing activity that can be reasonably expected to operate
without unacceptable effects.

2. Apply the precautionary approach. The precaution-
ary approach is a key element of the United Nations
Agreement for Straddling Stocks and Highly Migratory
Species (United Nations 1996) and the Food and
Agriculture Organization of the United Nations (FAO
1995) Code of Conduct for Responsible Fisheries. The
United States is a signatory of both.

3. Purchase “‘insurance’ against unforeseen, adverse eco-
system impacts. Even under the precautionary approach,
there is a risk of unforeseen, adverse effects on ecosys-
tems. Insurance can be used to mitigate these effects if
and when they occur. Designation of marine reserves
can provide mnsurance.

4. Learn from management experiences. Management
actions and policies can be considered as experiments
and should be based upon hypotheses about the eco-
system response. This requires close monitoring of re-
sults to determine to what extent the hypotheses are
supported.

5. Make local incentives compatible with global goals.
Human behavior is most easily changed by changing the
local incentives to be consistent with broader social goals.
The lack of consistency between local incentives and
global goals is the root cause of many “social traps,” in-
cluding those in fisheries management (Costanza 1987).
Changing incentives is complex and must be accom-
plished in culturally appropriate ways.

6. Promote participation, fairness, and equity in policy
and management. Ecosystem approaches to manage-
ment rely on the participation, understanding, and sup-
port of multiple constituencies. Policies that are developed
and implemented with the full participation and con-
sideration of all stakeholders, including the interests of
future generations, are more likely to be fair and equi-
table and to be perceived as such.

Application in Fishery Management

Lacking the time and the resources to perform a sys-
tematic appraisal of how the panel’s ecosystem princi-
ples are applied in current fishery management, we chose
to conduct an overview based on presentations by fish-
ery managers and scientists from the eight regions, on
fishery management literature, and on the experience
of panel members. After studying all of these materials,
the panel concluded that the regional councils and
NMES already consider and apply some of the princi-
ples, goals, and policies. But they are not applied com-
prehensively or evenly across the regions or ecosystems
under council and NMFS jurisdiction. This is not the
result of these entities’ intransigence toward adopting
ecosystem-based management. Rather, they lack the
clear mandate and resources from Congress to carry out
such an approach. Further, the panel recognized that the
concept of ecosystem-based management in fisheries is
relatively new and that there are considerable gaps in
knowledge and practice.

RECOMMENDATIONS

We strongly believe the key to an effective ecosystem
approach is to fish more conservatively. The depressed
condition of many U.S. stocks relates primarily to un-
sustainable levels of fishing effort, rather than to ecosys-
tem effects. With few exceptions, fishery managers
understand the levels of fishing effort required to pro-
duce sustainable yields, but are challenged by a highly
politicized process to exceed those levels for short-term
gains. Setting maximum sustainable yield and optimum
yield conservatively, and respecting these conservative
goals in the face of political and economic pressure is
essential in any ecosystem approach. Fishery manage-
ment plans for single species or species complexes should
continue to be the basic tool of management for the
foreseeable future. But management actions under FMPs
alone are not sufficient to implement ecosystem-based
management.

The panel has divided its fishery management and pol-
icy recommendations to Congress into two parts. First
we recommend that a fisheries ecosystem plan (FEP) be
prepared by each council to continuously guide man-
agement decisions. Second, we recommend immediate
measures to start implementing the FEP concepts under
current fishery management authority. The panel’s rec-

ommendations for research derive from the information
needs of the FEP.

The Fisheries Ecosystem Plan

Our primary recommendation is that each council
(including the NMFS in the case of Atlantic highly mi-
gratory species) develop an FEP as a mechanism for in-
corporating ecosystem principles, goals, and policies into
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the present fisheries management structure. The objec-
tives of FEPs are to

¢+ provide council members with a clear description and
understanding of the fundamental physical, biologi-
cal, and human/institutional context of ecosystems
within which fisheries are managed,; N

¢ direct how that information should be used in the
context of FEPs; and

s set policies by which management options would be
developed and implemented.

Councils would develop FEPs for each major ecosys-
tem under their jurisdictions. For example, the North
Pacific Fishery Management Council might have two
FEPs—one for the Bering Sea/Aleutian Islands and one
for the Gulf of Alaska. Councils with overlapping ecosys-
tems or with significant species migration across eco-
system boundaries would work together on a joint FEP.
In the event of transnational ecosystems, international
arrangements would be sought to implement an ecosys-
tem approach.

The FEP should be used as a metric against which all
fishery-specific FMPs are measured to determine whether
or not management eftectively incorporates the ecosys-
tem principles, goals, and policies. The FEP should also
contain regulations or management measures which would
extend across individual FMPs. The FEP should serve as
a nexus for existing FMPs and provide a context for con-
sidering council management actions with respect to all
living marine resources, whether managed or not.

The FEPs must contain information about ecosys-
tems that allows managers to make informed decisions,
but the primary purpose of the plans is to prescribe how
fisheries will be managed from an ecosystem perspec-
tive. Careful consideration must be given to the struc-
ture and required content of an FEP to balance the needs
tor plans to be both substantive and realistic. It is ap-
propriate that NMFS lead a deliberative process (in-
cluding a broad range of interests and expertise) to prepare
guidelines for FEPs (analogous to the processes that have
been used to prepare guidelines for implementing na-
tional standards under the MSFCMA). Preparation of
such specific guidelines was beyond the scope of the
panel’s charter (NMFS 2000}, but we did identify coun-
cil actions that must be taken when guidelines are pre-
pared, to be consistent with our recommendations.

Each FEP should:

1. Delineate the geographic extent of the ecosystem(s)
within council authority, including characterization of
the biological, chemical, and physical dynamics of those
ecosystems, and “zone” the area for alternative uses.

The first step in using an ecosystem approach to man-
agement must be to identify and bound the ecosystem.
Hydrography, bathymetry, productivity, and trophic struc-
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ture must be considered, as well as how climate influ-
ences the physical, chemical, and biological oceanogra-
phy of the ecosystem, and how, in turn, the food web
structure and dynamics are affected. Transfers across
ecosystem boundaries should be assessed.

Within each identified ecosystem, councils should use
a zone-based management approach to designate geo-
graphic areas for prescribed uses. Such zones could in-
clude marine protected areas, areas particularly sensitive
to gear impacts, and areas where fishing is known to
negatively affect the trophic food web.

2. Develop a conceptual model of the food web.

For each targeted species, there should be a corre-

sponding description of both predator and prey species
at each life-history stage over time. FEPs can then ad-
dress the anticipated effects of the allowed harvest on
predator-prey dynamics.
3. Describe the habitat needs of different life-history
stages for all plants and animals that represent the “sig-
nificant food web” and how they are considered in con-
servation and management measures.

Essential fish habitat (EFH) for target and nontarget

species at different life stages should be identified and
described. Using habitat and other ecosystem informa-
tion, councils should develop zone-based management
regimes, whereby geographic areas within an ecosystem
would be reserved for prescribed uses. FEPs should iden-
tify existing and potential gear alternatives that would
alleviate gear-induced damage to EFH, as well as restrict
gears which have adverse effects. Further, FEPs should
evaluate the use of harvest refugia as a management tool
to provide habitat for target and nontarget species.
4. Calculate total removals—including incidental mor-
tality—and show how they relate to standing biomass,
production, optimum yields, natural mortality, and trophic
structure.

Total removals (i.e., reported landings, unreported
landings, discards, and mortality to fish that come into
contact with fishing gear but are not captured) should
be incorporated into qualitative food web and quanti-
tative stock assessment models. These models will allow
managers to reduce uncertainty, monitor ecosystem
health, and better predict the relative abundance of species
affected by the harvest of target species.

5. Assess how uncertainty is characterized and what
kind of buffers against uncertainty are included in con-
servation and management actions.

Given the variability associated with ecosystems, man-
agers should be cognizant of the high likelihood of unan-
ticipated outcomes. Management should acknowledge
and account for this uncertainty by developing risk-averse
management strategies that are flexible and adaptive.

6. Develop indices of ecosystem health as a target for
managemernt.
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Ecosystem health refers to a balanced, integrated,
adaptive community of organisms with a species com-
position, diversity, and functional organization that has
evolved naturally. Provided that a healthy state can be
determined or inferred, management should strive to
generate and maintain such a state in a given ecosystem.
Inherent in this management strategy would be specific
goals for the ecosystem, including a description of un-
healthy states to be avoided.

7. Describe available long-term monitoring data and
how they are used.

Changes to the ecosystem cannot be determined with-

out long-term monitoring of biological indices and cli-
mate. Long-term monitoring of chemical, physical, and
biological characteristics will provide a better under-
standing of oceanic variability and how climate changes
affect the abundance of commercially important species
and their corresponding food webs.
8. Assess the ecological, human, and institutional ele-
ments of the ecosystem which most significantly affect
fisheries, and are outside council/Department of
Commerce authority. A strategy should be included to
address those influences in order to achieve both FMP
and FEP objectives.

Councils and the secretary of commerce have au-
thority over a limited range of human, institutional, and
natural components of a marine ecosystem. It is impor-
tant to recognize the components of the ecosystem over
which fisheries managers have no direct control, and to
develop strategies to address them in concert with ap-
propriate international, federal, and state agencies as well
as tribes and local entities.

Implementing FEPs

Two general types of actions are required to imple-
ment FEPs in U.S. fishery management. The first type
consists of short-term actions taken under existing au-
thority. The second is a direct legislative mandate from
Congress that might be developed as a part of reautho-
rization of the MSFCMA. Examples of these measures
are elaborated below.

Short-Term Actions.
1. Encourage the councils to apply ecosystem princi-
ples, goals, and policies to ongoing activities.

Councils should begin to apply the ecosystem prin-
ciples, goals, and policies to the conservation and
management measures of existing and future FMPs,
Three actions are particularly important:

A, Consider predator-prey interactions affected by
fishing allowed under the FMP; B, consider bycatch
taken during fishing operations and the effects of such
removals on the species and the ecosystem as a whole,
in terms of food web interactions and community

structure; and C, minimize impacts of fisheries oper-
ation on EFH.

Councils have received copies of the panel’s report,
but so far no council has taken significant action to
formally adopt the approach. Most council and agency
attention has been focused on implementing the
Sustainable Fisheries Act and developing other in-
struments to bring fishery management into full en-
vironmental compliance.

2. Provide training for council members and staff.

To facilitate an ecosystem approach and to aid the
development and implementation of FEPs, the NMFS
should give all council members basic instruction in
ecological principles. Further, training materials should
be made available to the fishing industry, environmental
organizations, and other interested parties. To date,
only limited efforts have been made to educate coun-
cils about the nature of the panel’s recommendations.

3. Prepare guidelines for FEPs.

The secretary of commerce should charge the
NMES and the councils with establishing guidelines
for FEP development, including a regular amendment
process. The NMFS and the councils should conduct
a deliberative process similar to that for developing
guidelines for the national standards to ensure that
FEPs are realistic and adaptive. The NMFS has con-
vened a workshop on incorporating ecosystem prin-
ciples into stock assessments but, because of all its
other responsibilities, has not made a systematic ef-
fort to further develop guidelines.

4. Develop demonstration FEPs.

While encouraging all councils to develop frame-
work FEPs, the secretary of commerce should desig-
nate a council or councils to develop a demonstration
FEP as a model to further advance the concept as
spelled out by the panel. This will contribute a bet-
ter empirical understanding of the management con-
text and applicability of the recommendation. It can
also facilitate more rapid implementation of full FEPs
if required by Congress. The NOAA Chesapeake Bay
office has taken the initiative to develop an FEP for
Chesapeake Bay and convened a workshop in
Solomons, Maryland, in July 2000. Other efforts are
being made in academic institutions to advance the
FEP concept, e.g., Field et al. (this volume).

5. Provide oversight to ensure the development of and
compliance with FEPs.

To ensure the development of FEPs, the secretary
of commerce should establish an oversight panel.
Implicit in this action is the establishment of a
timetable for developing a draft demonstration FEP
and review.

Legislation. The panel recommends that Congress
enact legislation requiring FEPs. In 2000 three bills in-
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troduced into either the House or the Senate carried
provisions to require FEPs in U.S. fishery management
as part of MSFCMA reauthorization processes. One of
the legislative approaches (that of Senator Snowe) is ex-
tremely close to the panel recommendations. Another
(that of Representative Gilchrest) tracks the recom-
mendations closely but makes the FEP mandatory, with
a short time line for preparing the plans once legislation
is enacted. The third bill (that of Senator Kerry) revises
the recommendations somewhat, but in ways quite com-
patible with their intent. Although no action was taken
by Congress on any of the measures, the fact that they
all appear to embrace the recommendations of the panel
does bode well for subsequent action.

Research

In its review of the application of ecosystem princi-
ples in U.S. fisheries management activities, the panel
also found that the information required to develop and
implement FEPs is limited. In order to provide the
broader ecosystem information required to implement
this approach, additional research is recommended. The
panel identified three general areas of research that are
essential for providing information to underpin ecosys-
tem-based management. First, there is a need to increase
understanding of the ecosystem effects of fishing. Fishing
can affect target species, nontarget species, habitat, and
marine ecosystems as a whole. Second, we must do a
better job of monitoring trends and dynamics in marine
ecosystems. This will require an expanded monitoring
of broadscale ecosystem parameters and must be under-
taken with the best available technology. Third, because
many of today’s fisheries problems stem from governance
systems which create incentives that are incompatible
with, or inimical to, ecosystem-based fishery manage-
ment, alternate governance systems and approaches must
be identified consistent with the scale and needs of fish-
eries management in an ecosystem context.

CONCLUSIONS

Under an ecosystem-based management system, U.S.
fisheries are likely to be quite different from fisheries
today. New management tools, including share-based
systems, will be employed. Fisheries and gear types that
significantly affect other ecosystem components may be
modified or phased out, and other types of fisheries and
gears may replace them. In many cases, fish stocks may
have to be exploited at lower harvest levels than presently
indicated in order to sustain other ecosystem compo-
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nents. Some areas that are now fished may become re-
serves where harvests are restricted to protect a spawn-
ing stock or other sensitive life-history stages. The
short-term consequences of such changes, which may
be painful, must be balanced against future benefits in
the form of sustainable fisheries for fishing communi-
ties and for the ecosystems on which they depend.

The next ten years are critical for the future of U.S.
fisheries. Already, important changes are under way as
a result of the SFA, and the next round of legislation/
reauthorization of the MSFCMA should provide addi-
tional impetus for reform. Implementation of an ecosys-
tem-based approach will take time, and there will be
trials and errors. A great deal of education about this
new approach will be required, and all involved must be
prepared to learn. The two hardest changes in policy are
likely to be shifting to the fishery the burden of proof
to demonstrate that the ecosystem will not be damaged
by fishing, and developing a truly precautionary approach
to fishery management. The learning curve will be steep
for all involved; society as a whole will be increasingly
challenged to help define ecosystem health and the lim-
its of acceptable change in marine ecosystems, while still
allowing sustainable fishing practices.
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