
Photo by Susan Chambers
��

Practical Approaches  
         to Ecosystem-Based 
Fishery Management

Recommendations from an expert panel
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The goal of managing fisheries to conserve 
marine ecosystems is widely shared, but there have 
been sharp disagreements about the best ways to achieve it. In 
September 2005, following nearly a decade of debate on how to 
shape national policy, a panel of respected scientists and manag-
ers was convened to make recommendations based on their 
extensive experience in the North Pacific Fishery Management 
Council process. Recognized internationally as a “gold standard” 
in ecologically sensitive, science-based management, the North 
Pacific Council was a natural place to look for lessons from 
success. The panel’s recommendations are summarized below, 
following a brief review of the context. 

The concept of ecosystem-based fishery management gained 
currency during the 1990s as new findings in marine science—
and ongoing overfishing problems—highlighted the need to 
govern fisheries more cautiously. In the United States, Congress 
tasked the National Marine Fisheries Service to develop recom-
mendations on ecosystem principles that could be incorporated 
into policy or law. The result, in 1998, was a report to Congress 
from NMFS’s Ecosystem Principles Advisory Panel, “Ecosys-
tem-Based Fishery Management,” which summarized views of 
leading fishery scientists and managers serving on the panel. 
Subsequently, the federally chartered U.S. Commission on Ocean 
Policy and the privately established Pew Oceans Commission 
both weighed in with recommendations about how to better 
manage America’s fisheries and conserve its oceans. 

By the early 2000s, these efforts had fueled initiatives to redesign 
the nation’s main fisheries law, the Magnuson-Stevens Fishery 
Conservation and Management Act, in order to strengthen 
conservation of target fish stocks and protect marine ecosys-
tems. Many divergent proposals surfaced, with energetic lobbies 
promoting each of them. Hoping to eliminate potential conflicts 
of interest and speed progress in conservation, some groups ad-
vocated major restructuring of the institutions that govern U.S. 
fisheries. Some stumped for a national mandate to ban fishing in 
as much as 20 percent of all U.S. waters, arguing that a far-reach-
ing network of Marine Protected Areas (MPAs) would preserve 
biodiversity, protect habitat, and possibly replenish fish stocks by 
giving spawners refuge. 

At the same time, experience in creating conservation measures 
revealed what many fishery managers and conservationists 
viewed as crucial but overlooked ingredients of success. They 

urged lawmakers to require full consultation with fishers and 
other stakeholders; recognition of other existing and emerging 
conservation measures (especially those that work well); clear 
goals and methods of measuring progress toward them; sci-
ence-based limits on fishing; and a decision process that deeply 
integrates scientific advice into fishery management. All of these 
were components of the much-admired “Alaska model,” the ap-
proach used by the North Pacific Fishery Management Council 
to rebuild and conserve abundant groundfish stocks at a time 
when fisheries elsewhere were mainly earning notice for overfish-
ing and stock collapses.

Some leading fishery managers and scientists concluded that 
it would be useful to weigh proposed legislation for ecosys-
tem-based fishery management in light of lessons learned from 
three decades of federal fishery management under the original 
Magnuson Act, which established the eight regional councils 
and set up the basic framework for governance of U.S. fisheries 
in 1976. In particular, the success of Alaska fisheries seemed to 
hold important examples for the rest of the nation. The Univer-
sity of Alaska Anchorage (UAA) and the Marine Conservation 
Alliance (MCA) teamed up to convene a panel of scientists and 
managers from the nation’s most successful fishery manage-
ment process—the North Pacific Fishery Management Council 
(NPFMC)—in order to identify those lessons.

On September 12, 2005, this panel addressed a symposium at 
the American Fisheries Society annual conference in Anchor-
age. Entitled “Practical Approaches to Ecosystem-based Fishery 
Management and the Role of Science,” the symposium was 
moderated by Dr. Gunnar Knapp, a prominent fishery econo-
mist at UAA. Panelists included Dr. Gordon Kruse and Dr. Terry 
Quinn, well-known fishery researchers at the University of Alaska 
Fairbanks (Juneau campus); Diana Evans, an environmental 
specialist at the North Pacific Fishery Management Council; 
John (“Vince”) O’Shea, a former NPFMC member who currently 
serves as executive director of the Atlantic States Marine Fisher-
ies Commission and holds seats on all three East Coast councils; 
and Dr. Doug DeMaster, director of NOAA’s Alaska Fisheries 
Science Center. 

This report summarizes views expressed by the panelists at the 
symposium (sometimes clarified and expanded during sub-
sequent interviews). Several broad themes emerged from the 
panelists’ remarks:



They advocated evolution, not revolution as the best way to 
build ecosystem protection into fishery management. 

They viewed ecosystem-based management as an evolving  
practice that is well worth pursuing — but they urged caution  
in translating this art into legislation.

They questioned the impulse to “separate conservation from 
allocation” by restructuring the institutions governing U.S. 
fisheries. They warn that some proposals for such restructuring, 
paradoxically, could weaken scientists’ role in shaping effective 
fishery management, especially in the North Pacific. 

They suggested that without careful thought a Congressional 
mandate for councils to practice ecosystem-based management 
would risk “fixing what isn’t broken” in the North Pacific — and 
could complicate the job of fixing what really was broken in 
some other council regions.

They suggested that embracing sustainable single-species catch 
limits under single-species management is a cornerstone of eco-
system-based fishery management: once managers have ended 
overfishing they are the better equipped to look after non-target 
species and marine habitat.

They affirmed that ecosystem-based management requires a 
greater investment in marine research so that managers have 
more information to enable conservation both of harvested  
species targeted by fisheries, and of the ecosystems that them.

Taking the main points one at a time, here are  
the details:

1) Evolution, Not Revolution. While some people advocated a 
dramatic overhaul of the nation’s fishery management systems, 
the panelists firmly agreed that some of the proposed changes 
would carry very large risks. Removing the councils from the 
process of setting harvest limits was one idea that panelists 
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uniformly opposed, saying it could disrupt management systems 
that have worked well in the North Pacific, where more than half 
of the nation’s catch is produced. However, the panelists agreed 
that there were major problems in fishery management in some 
U.S. regions. They suggested that a few simple refinements to 
the existing system might significantly reduce overfishing—the 
principal problem in many of the nation’s fisheries—without 
undermining the success of management in Alaska.

O’Shea proposed that one useful step would be to establish 
ground rules that reward Councils with greater flexibility when 
they keep catches within biologically acceptable limits, but yoke 
them in when they tolerate overfishing.

Because the practice of ecosystem-based fishery management 
requires resolving many different societal goals for the ocean, 
Kruse expressed support for two steps: 1) Widening member-
ship of the councils to increase their diversity, and 2) Seating 
professional fishery managers on the councils. He suggested that 
diversity on the councils is crucial to achieving ecosystem-based 
management. Given the need to integrate many perspectives 
and societal goals, an ecosystem-based management system 
cannot turn its ears to only one user group. To this end, Kruse 
offered a basic operating principle for ecosystem-based manage-
ment: To succeed, such a management system must be trans-
parent, it must avoid overly broad or overly specific top-down 
government edicts, and it must draw from the sustained, bot-
tom-up participation of a broad cross-section of the public.

2) Legislate With Caution. 

However it is defined, the basic idea of ecosystem-based fishery 
management enjoys broad support. Panelists observed that in 
many respects fishery managers (especially in the North Pacific) 
are already taking an ecological approach, by monitoring and 
limiting impacts on habitat and non-target species, among other 
measures. Evans described North Pacific Fishery Management 
Council programs that currently employ ecosystem principles 
and a new Council initiative to create a pilot regional ecosystem 
plan. DeMaster reiterated the point that any Congressional 
requirement for ecosystem-based management should avoid 
overly specific or overly broad mandates. Without sufficient 
forethought, legislation could create significant problems. Panel-
ists cited three hazards:

• Litigation risk. An incautious mandate for eco-
system management could create conflicting or 
unclear requirements—making it impossible to 
measure objectively whether managers were fulfill-
ing their legal duties. That would be a recipe for 
litigation rather than substantive progress. Some 
panelists warned that a poorly crafted legal mandate 
for ecosystem management could invite lawsuits by 
both industry groups and environmental groups, in 
part because the concept of ecosystem management 
supports multiple, conflicting interpretations. Fishery 
managers must balance competing objectives, and 
there are inevitable tradeoffs in this work, panelists 
observed. Promoting abundance of one species can 
disadvantage its prey or its competitors, for example. 
Similarly, actions that favor one group of fishermen 
frequently diminish prospects for others. Further, the 
panelists agreed that ecosystem-based management 
includes socio-economic as well as biological goals. 
Any statute that fails to recognize the unavoidable 
tradeoffs between all of these competing objectives 
could greatly increase the legal vulnerability of fishery 
management agencies. This would be a troubling 
prospect at a time when scores of lawsuits already 
distract these agencies from the work of addressing 
the nation’s real fisheries problems, the panelists said. 
In recent years some important fishery management 
work has been stalled while agency scientists and staff 
are diverted to answer subpoenas and prepare court 
testimony.

• Fit the cure to the disease. In the U.S. and world-
wide, the main failure in fishery management has 
been an unwillingness or inability to curtail overfish-
ing. O’Shea identified this as a more fundamental 
problem than the absence of ecosystem manage-
ment. Managers have failed because they lacked the 
data, the resolve, or the political support to enforce 
sustainable catch limits, he said. In nearly every case, 
this is a shortcoming in the application of basic 
principles of single-species management: catch limits 
were non-existent, ineffective, or unsustainably high. 
To legislate a requirement for ecosystem-based man-
agement —which is far more complex, costly, and 
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harder to sell to skeptical user groups—would amount to 
ordering managers to run before they can walk, especially in 
regions where overfishing remains a serious concern, he  
suggested. Without the consent of the governed, fish-
ery management is susceptible to political interference, 
especially in a democratic society, O’Shea observed. In 
some regions, many fishermen and politicians have balked 
at catch limits and expressed a visceral distrust of science. 
Merely introducing ecosystem management is not likely to 
cure these ills. It might complicate matters by imposing  
fishing restrictions that offer little or no perceived benefit  
to fishermen. Traditional single-species fishing limits, 
aimed at conserving a target fish stock, can sometimes win 
support from fishing groups, especially where long-term 
catches increase due to sound management (as in Alaska’s 
salmon and halibut fisheries, for example). But in places 
where coastal communities reject even this basic prin-
ciple—catch less now in order to catch a lot more later— 
a bold leap into ecosystem-driven restrictions might invite 
powerful resistance, further undercutting the effectiveness 
of management.

• Fiscal pitfalls? The panelists agreed that a full embrace 
of ecosystem-based fishery management would 
require far more data and research on multiple species 
and oceanographic factors than does single-species 
management. That research entails much greater cost. 
Given the many competing claims on tax revenues, such 
ocean research historically has been a weak contender for 
federal dollars. Fisheries in the North Pacific have enjoyed an 
unusually strong scientific infrastructure, which is one key 
to the region’s success in rebuilding and conserving 
fisheries. To fulfill a nationwide mandate for ecosystem-
based management would require billions of additional 
dollars, possibly ten times current spending levels on fishery 
and ocean research, said Quinn. O’Shea saw no chance 
of Congress providing that kind of money for marine 
science. And without the data, managers probably would 
have little chance of meeting a statutory obligation for 
ecosystem-based management. However, panelists affirmed 
that significant progress can be achieved incrementally, as 
scientific knowledge of marine ecosystems improves.

3) Separate and Unequal? 

The panelists voiced skepticism toward the idea that Congress 
could improve fishery management and protect marine eco-
systems by restructuring the institutional landscape of fisheries 
governance. In particular, panelists questioned the wisdom of 
one proposal that called for creation of new regional ocean  
ecosystem councils, a new federal oceans agency, a national 
system of marine reserves, and a permanent federal interagency 
oceans council. 

Proponents argued that this 
restructuring would “separate 
conservation and allocation de-
cisions,” by shifting responsibility 
for conservation out of the ex-
isting fishery management coun-
cils. Instead, the new ecosystem 
councils, consisting of scientists 
and officials—ostensibly free 
of vested interests—would 
take over all decisions affecting 
sustainability. It would be their 
job to limit catches and control 
fishing impacts on habitat and 
non-target species. The author-
ity of the eight existing fishery 
management councils would be 
narrowed. They would allocate 
the available harvest between 
competing fishing groups and 
establish the rules for participa-
tion in fisheries. This ambitious 
plan found little support among 
the panelists in Anchorage.

Panelists challenged the argument that such institutional change 
would improve management by “separating conservation and 
allocation.” This contention is “inaccurate and misleading,” said 
O’Shea. In his view, it is an unavoidable reality of American de-
mocracy that political pressure follows the purse strings. Putting 
scientists instead of councils directly in charge of setting fishing 
quotas would merely put biologists in the hot seat. A far better 
form of protection, O’Shea suggested, would be to establish long 
terms of service for individuals in key decision-making roles, thus 
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insulating them from career-threatening political pressure. 
Several panelists took issue with the notion that the proposed 
structural separation of science and allocation would lead to 
more conservation-friendly decisions. In the North Pacific, the 
existing council system has permitted scientists a deep engage-
ment with the council’s decision process, and their guidance is 
continuously sought out and used, observed Quinn and Kruse, 
both of whom serve on the council’s Scientific and Statistical 
Committee (SSC). In addition, scientists and managers acquire 
crucial insights and a better grasp of the economic incentives 

they create — sometimes unintentionally — through manage-
ment actions. Isolating scientists from the rest of the manage-
ment process could undermine the exchange of information 
that underpins successful management in the North Pacific, 
they suggested. 

Still, the principle of separation has merit, and it is reflected in 
the existing structure for scientific guidance of fishery manage-
ment decisions in the North Pacific. In this structure, scientists 

study the harvested resources and the surrounding ecosystems 
through annual surveys.  They then meet to develop recom-
mendations concerning how much fishing would be sustain-
able. Their recommendations are further vetted by a group of 
scientists comprising the council’s SSC, an advisory body that 
meets concurrently with the council itself. In setting annual 
harvest limits, the council receives recommendations from the 
SSC, sometimes asks for further scientific guidance, and then 
determines the allowable catch based on this advice and on 
social and economic factors. Kruse reaffirmed his support for 

this system, which also informs other decisions made by the 
North Pacific Fishery Management Council. In the quota-setting 
process, scientists provide quantitative recommendations about 
key biological parameters to the council. These recommenda-
tions include an estimate of how much fishing a stock can safely 
sustain, known as the Acceptable Biological Catch (ABC). They 
also include a threshold known as the Overfishing Level (OFL), 
which represents the amount of fishing that would be expected 
to damage productivity of the fish stock —not immediately but 
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Managers in the North Pacific have taken a 
pro-active approach, closely monitoring fisheries 
and confronting problems when they do occur.



progressively reduced as the level of uncertainty in stock assess-
ments increases. Catches are further reduced—and prohibited 
altogether in some waters—by measures that are meant to pre-
vent depletion of prey needed by endangered Steller sea lions.

The Council has also demonstrated a willingness to curtail fish-
ing when there is even a low probability of overfishing a stock. 
Responding to a recent decline in the estimated biomass of Gulf 
of Alaska pollock, the Council deeply cut harvest limits, whit-
tling down a one in five chance of overfishing until there was 
no chance at all. Biologists calculated that risk of overfishing this 
stock had been reduced to zero by 2004, DeMaster observed.

5)  Conservative Management is the Cornerstone. 

O’Shea observed that unlike some other regions, Alaska fisheries 
have benefited from strong industry and political support for 
strict catch limits. Conservative fishery management has proved 
its value to fishermen and processors, who not only count on 
long-term productivity but frequently become active partici-
pants in the effort to keep resources healthy. This conservation-
positive culture has greatly simplified the work of expanding 
management objectives beyond sustained yield to avoid harm 
to non-target species and marine habitat. 

Experience and economic modeling in the North Pacific region 
has shown that harvesting at levels somewhat lower than Maxi-
mum Sustained Yield (MSY) results in lasting high yields and 
profits, DeMaster pointed out. In fact, O’Shea observed, in both 
the pollock and the halibut fleets, fishermen have openly ques-
tioned the wisdom of large increases in quota even when scien-
tists reported that more fishing would be biologically accept-
able. Halibut fishermen demanded more data confirming that 
such an increase would not harm the resource; some also feared 
that a bigger catch might depress prices. Regardless of their 
motivation, support for sound fishery management runs deep in 
the Alaska region. This support gives the Council a lot of latitude 
to pursue not only conservative single-species management, but 
also the more complex work of ecosystem-based management. 
Evans cited examples of Council initiatives in this field. 

over time, should removals be allowed to exceed this level 
for long. Unlike management authorities in some other 
places, the North Pacific Fishery Management Council has 
followed scientific advice; it has never authorized harvests 
that exceed the ABCs specified by the SSC. Bycatch caps 
and other regulations reduce exploitation rates even fur-
ther, particularly in bottom trawl fisheries. 

4) Only Fix What is Broken. 

The call for institutional reform in fishery management was 
understandable given the persistent overfishing in some 
of the nation’s fisheries, but the panelists warned that 
certain proposed changes might undercut the system that 
has worked well in the North Pacific. In this region, no fish 
stock is presently being overfished, DeMaster observed.  
By contrast, the other seven regional councils had 38  
stocks currently being overfished. The Council has curtailed 
catches and even shut down whole fisheries when neces-
sary to rebuild stocks, DeMaster noted. 

The harvest policy requires a progressive reduction in 
exploitation rates whenever the surveyed abundance of 
any stock drops (for any reason) below the level calculated 
to produce its maximum sustainable yield. The policy also 
incorporates safety factors for scientific uncertainty, so that 
poorly understood populations are fished more lightly. 
Quality of data for each harvested stock is evaluated ac-
cording to a “tier” system, and maximum harvest rates are 
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Among them:

Limits on bycatch and discards; 

Time and area closures for all fishing and for specific 
gear types;

Gear modifications to reduce bycatch and  

 incidental takes; 

A bottom-trawl closure throughout the Aleutian 
 Islands that protects coral gardens

Development of a Fishery Ecosystem Plan for the  
 Aleutians, building on existing fishery management 
 plans and bringing special focus to interactions  
 between fisheries; 

Annual review of ecosystem considerations in concert 
 with stock assessment and fishery evaluations; 
Comprehensive monitoring and catch accounting, 
 and more.

6) Research is Crucial. 

Progress in ecosystem-based fishery management requires ad-
ditional investment in research, several panelists said. As fishery 
managers embrace wider objectives for ecosystem conservation, 
they need information about the interactions between fisheries 
and the rest of the marine environment.

This need can only be met by funding the necessary science, 
Kruse pointed out. For example, to control fishery effects on 
habitat, seabirds, marine mammals and other non-target spe-
cies, managers need information from expanded monitoring 
and field studies. Kruse noted that there are many little-studied 
phenomena that may directly affect fisheries. Among them are 
potential genetic selection by fishing, the key reproductive role 
of old, large fish in some species, ecosystem effects of discard-
ing unwanted bycatch, competition between fishing fleets and 
other predators at sea, and many other factors. Climatic cycles 
(such as El Niño and the Pacific Decadal Oscillation) and global 
warming also exert profound influences on fish-stock productiv-
ity, but researchers are still working to understand these changes 
in hindsight; the art of forecasting how future climate changes 
will affect fish populations and marine ecosystems is still in its 
infancy. Because these information gaps cannot be filled over-
night, progress toward ecosystem-based management is best 
pursued in incremental steps, advancing as knowledge is gained. 

Any legislation on ecosystem-based management should be 
crafted accordingly, panelists recommended. Real progress will 
be deliberate, and will evolve as our understanding of the ocean 
improves. in marine systems.
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Take-Home Messages

Here are five take-home messages from the  
symposium. 

Major progress in ecosystem-based management  
can be achieved without radically restructuring 
governance, as the North Pacific Fishery Management 
Council has demonstrated.

Mandating ecosystem-based management probably 
won’t cure overfishing. But ending overfishing can lay 
the groundwork for broader advances in ecosystem 
conservation. 

Ecosystem-based fishery management is a goal worth 
pursuing, but not in a forced march. To succeed, it 
requires transparent and inclusive management bodies 
that can integrate the many competing interests and 
claims on these resources. 

Proposed restructuring to sharpen the separation of   
conservation from allocation might undercut the   
role of scientists in advising fishery managers, dimin-
ishing their role. A more effective policy would be to 
mandate science-based catch limits.

Managing fisheries based on broad ecosystem goals 
requires more information than managing strictly for 
sustained yield of the target species. It will require a 
major national investment to expand monitoring and 
improve knowledge about ecological interactions and 
the role of fisheries in marine systems.
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