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Abstract: In the first comprehensive reviews since 1969, two high-level reports on the status of U.S. marine
ecosystems and resources have been released: that of the nongovernmental Pew Oceans Commission in 2003
and that of the congressionally mandated U.S. Commission on Ocean Policy in 2004. Although the two com-
missions differed in the breadth and depth of their mandates, their findings on the state of our oceans and
need for new management approaches are similar, and their major recommendations for science, governance,
management and conservation, and education echo and reinforce each other. The history behind the two
commissions and the structure and objectives of each remind us of the crucial roles conservation practition-
ers and scientists must play in the implementation of report recommendations. The reports suggest priorities
for conservation practitioners to improve science, management, conservation, governance, and education to
better manage and protect ocean resources and ecosystems. To redirect activities affecting the state of global
marine resources, integrated research; education and outreach by terrestrial, aquatic, and marine conserva-
tion practitioners; and a clear definition of their roles in the implementation of recommendations is essential.
Marine ecosystems provide a test case of society’s ability to manage complexity in human and natural systems
in an integrated manner, with extensive opportunities for participation by conservation practitioners from all
disciplines.

Key Words: conservation and management, marine ecosystem, ocean governance, Pew Oceans Commission,
U.S. Commission on Ocean Policy

Un Anteproyecto para los Océanos: Implicaciones de Dos Reportes de Comisiones Nacionales para Practicantes
de la Conservación

Resumen: En las primeras revisiones integrales desde 1969, se han publicado dos reportes de alto nivel sobre
el estatus de los ecosistemas y recursos marinos de E.U.A.: el de la no gubernamental Comisión Pew para los
Océanos en 2003, y el de la Comisión de E.U.A. sobre Poĺıticas para los Océanos, ordenada por el Congresoen
2004. Aunque las dos comisiones difirieron en la amplitud y profundidad de sus trabajos, sus hallazgos sobre
el estado de nuestros océanos y la necesidad de nuevos enfoques de manejo son similares, y sus principales
recomendaciones para la ciencia, el control, el manejo y conservación y la educación hacen eco y se refuerzan
mutuamente. La historia detrás de las comisiones y la estructura y objetivos de cada una nos recuerdan el
papel crucial que deben jugar los practicantes y cient́ıficos de la conservación en la implementación de las
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recomendaciones de los reportes. Los reportes sugieren prioridades para que los practicantes de la conservación
mejoren la ciencia, el manejo, la conservación, el control y educación para un mejor manejo y protección de los
recursos y ecosistemas oceánicos. La investigación integral, la educación y mayor alcance de los practicantes de
la conservación terrestre, acuática y marina aśı como una definición clara de su papel en la implementación
de recomendaciones son esenciales para la redirección de actividades que afectan el estado de los recursos
marinos globales. Los ecosistemas marinos son un caso para probar la habilidad de la sociedad para manejar
la complejidad en sistemas humanos y naturales de manera integrada, con amplias oportunidades para la
participación de practicantes de la conservación de todas las disciplinas.

Palabras Clave: Comisión de E.U.A. sobre Poĺıticas para los Océanos, Comisión Pew para los Océanos, conser-
vación y manejo, control de océanos, ecosistema marino

Introduction

Until recently, society generally considered the global oce-
ans a bountiful, endless resource, too vast for humans to
deplete or degrade. It was assumed that fisheries would
always replenish themselves, pollution would be diluted
by great volumes of water, and dynamic coastlines would
absorb the impacts of development along the shores. In
recent decades there has been a shift in societal and scien-
tific perception of the world’s oceans as fish stocks world-
wide continue to decline dramatically (Hutchings 2000;
Myers & Worm 2003); new diseases of marine organisms
are appearing at an accelerated rate (Harvell et al. 1999;
Porter 2001; Lafferty et al. 2004); dispersal and impacts
of marine invasive species continue to increase (Carlton
2001); multiple new impacts of global climate change em-
erge (Danovaro et al. 2004; Edwards & Richardson 2004);
and ever-growing human populations along the world’s
coastlines increasingly affect marine ecosystems through
pollution and other stresses (Castro et al. 2000; Schueler
& Holland 2000; Crossett et al. 2004). Even important bio-
genic habitats such as coral reefs, historically considered
resistant and resilient to many natural disturbances, now
face progressive and synergistic degradation (Gardner et
al. 2003; Pandolfi et al. 2003; Wilkinson 2004).

Although this litany of threats and impacts is global,
the United States, with the world’s largest exclusive eco-
nomic zone (EEZ), illustrates the diverse problems facing
maritime nations. For example, in 2003 the U.S. Pacific
Fishery Management Council closed the continental shelf
off the western United States to trawling because of the se-
vere depletion of several rockfish (Sebastes) species. With
respect to pressures from coastal development, more than
half the U.S. population currently lives within 80 km of the
coast, and this percentage is predicted to rise to more than
75% by 2010 (Beach 2002). Distant inland development
increasingly affects U.S. marine systems as well. Nutrient
pollution from midwestern farms and industries draining
into the Mississippi River watershed fuels an anoxic “dead
zone” in the Gulf of Mexico, one of more than 30 dead
zones nationwide. Spanning an area as large as 20,000
km2 in some years, this dead zone affects Gulf fisheries
and thus the regional economy (Boesch et al. 2001). San
Francisco Bay has become one of the best-studied exam-

ples of a highly invaded marine ecosystem (Cohen & Carl-
ton 1998; Carlton 2001), and the Florida Keys provide an
example of coral reef ecosystems suffering from disease
(Porter et al. 2001). Although the United States has a rel-
atively well-established system for managing much of its
9.4 million km2 of land through zoning and management
planning, of the 11.5 million km2 of the U.S. ocean area
(including all territorial waters and the EEZ), currently <

0.1% is covered under any substantive management strat-
egy (POC 2003).

In response to these diverse and widespread problems,
and to the corresponding perception that the United
States lacks a comprehensive approach to management of
its marine ecosystems, two high-level commissions were
recently established to review and make recommenda-
tions about U.S. ocean policy. These commissions, one
convened by a private foundation and the other char-
tered by U.S. law, conducted extensive studies of the ma-
jor threats, management challenges, and opportunities for
better management of U.S. coasts and oceans. The two re-
ports focus on U.S. jurisdictions, but the issues they high-
light mirror global trends and carry relevant lessons for
coasts and oceans worldwide. Here, we provide a brief
overview and comparison of these reports and discuss
several important roles for conservation practitioners in
implementing the necessary reforms. Our definition of
conservation practitioners includes scientists, managers,
educators, and policy makers. Results from these commis-
sions and associated stakeholder input provide conser-
vation practitioners with an unprecedented opportunity
to catalyze fundamental changes in marine science, man-
agement and conservation, governance, and education
to achieve better conservation in the largest and most ne-
glected part of the biosphere. Moreover, U.S.-targeted re-
forms will have global consequences for marine conserva-
tion and management because of the large area within U.S.
waters, the diversity of marine ecosystems represented
within these boundaries, and the overall size of the
U.S. maritime economy. In an increasingly globalized
context, this economy includes major transactions with
the economies of many other coastal nations. Potential re-
forms to U.S. marine policy should have deep and wide-
spread relevance for international conservation practi-
tioners.
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Background

In 1969 the U.S. Commission on Marine Science, Enginee-
ring and Resources (known as the Stratton Commission)
reported on the status of the nation’s marine resources.
That commission’s work led directly to the creation of
the National Oceanic and Atmospheric Administration
(NOAA), the largest U.S. civilian agency with jurisdic-
tion over marine science and policy. The commission, and
subsequently NOAA (which is within the Department of
Commerce), emphasized the economic development of
largely untapped natural resources such as oil, minerals,
and seafood. In 2000, more than 30 years after the Stratton
Commission and in a markedly different socioeconomic
and environmental context, two new commissions were
appointed to revisit and renew attention to the status and
policy of U.S. coastal and oceanic areas (hereafter referred
to collectively as marine areas).

In May 2000 the Pew Charitable Trusts created the Pew
Oceans Commission (Pew Commission) to assess the cur-
rent status and science of living marine resources in U.S.
territorial waters and to recommend approaches for pro-
tecting and restoring our marine ecosystems. The Pew
Commission was comprised of 18 commissioners from a
variety of professions, including academic scientists, for-
mer and current government leaders, commercial fishers,
and leaders from environmental organizations and private
industry. In 2003, after 3 years, 15 regional hearings (with
invited expert testimony and public comment from di-
verse individuals and stakeholder groups), 12 focus group
meetings, and a series of seven commissioned reports on
various topics, the Pew Commission released its final re-
port, America’s Living Oceans: Charting a Course for
Sea Change (POC 2003).

Overlapping in time and operating largely in parallel,
the U.S. Commission on Ocean Policy (U.S. Commission),
created by the Oceans Act of 2000 (signed by President
Clinton in August 2000), was mandated to assess both liv-
ing and nonliving marine resources, their economic bene-
fits, and overall management of these resources. The U.S.
Commission, a 16-member panel appointed by President
G.W. Bush in 2001, included representatives from many
of the same sectors as the Pew Commission, plus retired
Navy personnel and representatives of the oil, gas, and
shipping industries, but lacked fishers or representatives
from environmental organizations. The U.S. Commission
held a series of public meetings (9 regional and 16 over-
all) and conducted 18 site visits to gather testimony and
public comment. As symbols of the mostly noncompeti-
tive and complementary nature of the activities of the two
commissions (Senkowsky 2004), Pew Commission mem-
bers were invited to testify at a U.S. Commission hear-
ing in Washington, D.C., and commissioners from both
groups participated in a joint panel at the 2004 meet-
ing of the American Association for the Advancement of
Science. The U.S. Commission issued its final report, An

Ocean Blueprint for the 21st Century, in 2004 (USCOP
2004).

Major Commission Conclusions and
Recommendations

Despite the different authority, scope, and makeup of the
two commissions, both reports highlight similar patterns
and trends in education and research, resource manage-
ment, governance, and the science-policy-media triumvi-
rate that are both troubling and hopeful. In addition to
summarizing the current state of U.S. marine ecosystems
and policy landscape, each commission details a series of
recommendations for marine conservation and restora-
tion, with emphases on sustainability and stewardship
(Table 1).

The U.S. Commission report generally reflects its closer
ties to government with less sweeping and more prag-
matic recommendations. For example, both the Pew
Commission and U.S. Commission recognize that frag-
mentation of the nation’s marine jurisdictions is a barrier
to better resource management, and both call for inno-
vations in legislation and government institutions. Both
reports recommend creating a structure for coordinating
ocean policy within the executive branch—a National
Ocean Council—chaired by a cabinet-level assistant to
the president (Table 1). The Pew Commission, however,
advocates building a unified ocean management agency
from scratch, whereas the U.S. Commission advocates
restructuring within NOAA and strengthening and con-
solidating other existing agencies, leading ultimately to
a “unified federal agency structure” for ecosystem-based
management.

The U.S. Commission report also appeals more fre-
quently to national pride and economic opportunity. For
example, it proposes that the United States become a
world leader in ocean research, and, like the Stratton
Commission, argues that an important motivation for U.S.
reform should be economic advantage through the sus-
tainable use of ocean resources. In contrast, the Pew
Commission, echoing Aldo Leopold’s (1949) land ethic,
emphasizes maintaining ocean resources for biodiversity
and ecosystem function.

In addition to establishing a new or restructured ma-
rine agency, both commissions’ recommendations in-
clude new U.S. ocean policy frameworks, improved gov-
ernance, ecosystem-based management as an overarching
theme for marine resource management, better incorpo-
ration of science in decision making, and increased fund-
ing for ocean science (Table 1). Although the reports’
recommendations vary in terms of specific approaches,
several are shared within each area. We group recommen-
dations into five general themes: science and research,
governance, conservation and management, education,
and funding.
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With respect to priorities for further research, the com-
missions highlight—as essential components of marine
ecosystem conservation and management—the need for
an improved understanding of marine ecosystem function
and how marine ecosystems respond to natural and an-
thropogenic perturbations (e.g., Folke et al. 2004). Both
reports recommend enhancing fisheries research to in-
clude more studies that contribute to ecosystem-based
management and to supplement conventional species-
specific stock assessments. This recommendation reflects
concerns voiced by marine fish ecologists and conserva-
tion biologists about the overwhelming concentration of
agency interest and research dollars on such assessments
rather than broader ecological issues, including mainte-
nance of genetic structure, essential habitats, and com-
munity interactions (Myers et al. 2004; Mangel & Levin
2005). Both reports strongly recommend increased un-
derstanding of invasive species and genetic, life-history,
species, and ecosystem diversity in the sea. Although the
role of biodiversity in marine ecosystems is still poorly un-
derstood, both commissions cite the importance of biodi-
versity in ensuring ecosystem resilience and maintaining
potential sources of pharmaceuticals and other ecosys-
tem goods and services. The U.S. Commission also advo-
cates investment in the development of an ocean mon-
itoring system and other marine technological advance-
ments to improve living and nonliving marine resource
management.

Fisheries reforms (including marine aquaculture and
agriculture policy) are explicitly outlined in the recom-
mendations of each report. Currently, marine fisheries
are managed through a system of regional fishery manage-
ment councils (regional councils) established by the origi-
nal Magnuson-Stevens Fishery Conservation and Manage-
ment Act of 1976. The regional councils, composed of
governor-appointed members, representatives from state
and tribal fish and wildlife agencies, and NOAA person-
nel, are regulated by NOAA’s National Marine Fisheries
Service (NMFS or NOAA Fisheries), although the level
of agency oversight varies by region. Recommendations
on allowable harvest are made through peer-reviewed
stock assessments evaluated by each council’s Scientific
and Statistical Advisory Committee (SSC). Although some
regional councils adhere strongly to the recommenda-
tions of their SSCs, others have been less strict (Eagle
& Thompson 2003; Okey 2003). Both reports recom-
mend changes to the council system, including tightened
conflict-of-interest restrictions for council appointees and
requirements for more even representation from commer-
cial fishing, recreational fishing, and nonindustry sectors
(see also Sanchirico & Hanna 2004b). The U.S. Commis-
sion advocates mandatory training in fishery science, ba-
sic stock assessment, social science, fishery economics,
and legislative regulations for all council members within
6 months of appointment.

The two commissions advocate broader approaches to
resource management, including coordination at the lev-

els of whole watersheds, coastal zones, and ecosystems.
The U.S. Commission supports habitat protection and a
clarification of “essential fish habitat” designations (as cur-
rently mandated under the Sustainable Fisheries Act of
1996) to incorporate multispecies approaches, including
the development of guidelines for design, implementa-
tion, and evaluation of marine protected areas. The U.S.
Commission also proposes a goal to recover marine bio-
diversity to natural levels. The Pew Commission provides
more explicit recommendations for the establishment of
networks of marine reserves and other policies that pro-
mote a reduction in human impacts on marine systems.

Both reports also highlight the need for enhanced ed-
ucation to improve the public’s “ocean literacy.” Despite
the growing popularity of marine aquaria, recreational
fishing, and seafood products from around the world, the
oceans are generally “out of sight, out of mind” for most of
the U.S. public. Because public support for improved ma-
rine management requires more widespread appreciation
of the benefits from and threats to marine systems, wide-
ranging education at all levels is essential to any national
policy intended to improve marine ecosystem health. The
U.S. Commission suggests a federal coordinating com-
mittee provide oversight of this educational agenda to
ensure efficient integration across programs. It also rec-
ommends funding for experiential learning programs and
centers to foster the interests of the substantial number of
high school and college students enamored with marine
biology.

Finally, both commissions emphasize the need for bet-
ter funding of marine science and management via es-
tablishment of a trust fund, commitments of general rev-
enues, and new fee structures. For example, the U.S. Com-
mission recommends using royalties from oil and gas ex-
traction to fund an Ocean Policy Trust Fund, whereas the
Pew Commission recommends that general revenues be
allocated to marine research and management to remove
any budgetary incentives from increased, potentially pol-
luting activities. The Pew Commission also recommends
that royalties and fees from regional fishing activities be
used to establish permanent conservation and manage-
ment funds within regions (Sanchirico & Hanna 2004a).

The Role of Conservation Practitioners in Marine
Conservation

Given the major recommendations from these two com-
missions, what roles should conservation practitioners
play in supporting and implementing change regionally
and globally? This question is especially timely because
decades of post-Stratton experience suggest that these
reports may be a once-in-a-generation opportunity for ma-
jor reform in national marine resource policy. The strat-
egy adopted by the Stratton Commission has had a major
influence on the state of U.S. oceans and indirectly on
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global oceans. Unfortunately, this strategy failed to pro-
mote management activities to prevent broad-scale degra-
dation of marine habitats and resources. There is great po-
tential for legislation resulting from the two current ocean
commissions to shape national and global ocean manage-
ment and conservation for decades to come (information
on pending legislation from the 108th Congress is avail-
able at http://www.conbio.org/images/sections/marine/
graneketal2005.pdf. Below we discuss four main areas
(science and research, conservation management, gover-
nance, and education) in which conservation practition-
ers can play an active role.

Science and Research: Interdisciplinary and Integrative
Projects

The two reports clearly state that there is sufficient sci-
ence to recognize that our oceans are in need of better
management (Safina & Chasis 2004). The reports, how-
ever, also identify the need for both more integrated re-
search at multiple ecological levels and better resources
for ocean monitoring. Both reports argue that conven-
tional resource-use priorities and models have negatively
affected marine populations, thereby creating a need for
cooperative research among biologists, social scientists,
and managers to develop better management practices.
The historical lack of holistic, ecosystem-based thinking
and an emphasis on maximum use rather than maximum
sustainability are problems terrestrial conservation biolo-
gists have habitually faced.

Conservation practitioners working on marine issues
must learn from those who study similarly complex sys-
tems on land and in freshwater. Watershed studies that
integrate hydrology, ecology, fisheries, ecotoxicology, en-
gineering, natural resource economics, and social ecology
provide a model for greater interdisciplinary study and in-
corporate the geographical components needed for bet-
ter integration of coastal and marine components. Collab-
oration among terrestrial and marine scientists, especially
in human-dominated environments, is essential to suc-
cessfully manage coastal marine environments because
of the intrinsic interconnectedness of the water cycle.

Because the physical, biological, and social attributes
of marine systems are different from terrestrial systems, it
is important to avoid misapplication of popular terrestrial
conservation approaches. For example, classic principles
and techniques, including minimum viable population
modeling, systematic reserve design, analyses of habitat
connectivity, and identification of biodiversity hotspots,
require modification and reinterpretation for many ma-
rine systems (e.g., Carr et al. 2003). Likewise, societal at-
titudes about ownership of the oceans and the resources
that lie within them are often fundamentally different
from the views applied to land-use planning (but see Beck
et al. 2004). In large, developed countries like the United
States, people who directly rely on the ocean as a source
of employment are a small minority relative to the vast

populations of coastal and inland residents who may be ig-
norant of the ecosystem goods and services derived from
the sea. Consequently, some socioeconomic and politi-
cal lessons learned from terrestrial conservation efforts
may be less applicable to marine settings. Ultimately, as
its name suggests, marine conservation science must inte-
grate the theory, knowledge, and concerns that uniquely
lie at the intersection of marine science, conservation,
and conventional marine resource management.

Such integrative, interdisciplinary research can lead to
fresh perspectives and improved problem solving. For ex-
ample, interactions among oceanographers, atmospheric
scientists, and biogeochemists will provide new infor-
mation on environmental patterns and trends and new
methods for monitoring to inform long-term conservation
planning. Biogeochemical tools and genetics can provide
useful information to oceanographers and ecologists who
study the transport of organisms across large spatial scales
(Palumbi 2004). Because of the effects of centuries of hu-
man exploitation, combinations of paleontology, histor-
ical ecology, population genetics, mathematical model-
ing, and other approaches will be necessary to estimate
“natural” population levels and suitable recovery targets
( Jackson et al. 2001; Roman & Palumbi 2003), as called
for in the U.S. Commission report.

Integration among fields of study will provide impor-
tant tools for more holistic assessments of best practices
in marine management and restoration. For example, to
the extent that the design of marine reserves is a scientific
process embedded within a larger sociopolitical process,
it depends on integrating biophysical data about potential
reserve sites with socioeconomic information from fish-
ers, other stakeholders, and resource managers (Sala et
al. 2002; Friedlander et al. 2003; Stewart & Possingham
2003). A growing literature on bioeconomic analyses of
invasive species impacts, mitigation, and adaptation also
demonstrates the utility of combining biological and so-
cial research (e.g., Shogren & Tschirhart 2005).

Conservation practitioners can better contribute to
ocean research by initiating and participating in interdisci-
plinary and integrative projects that assess whole systems
instead of individual commodities. Such research will
require expertise from academia, government, and non-
governmental entities. Despite much progress, conserva-
tion scientists need to be bolder in crossing the bound-
aries among disciplines and sectors. By working in relative
isolation in their own sector, marine scientists have collec-
tively failed to answer the most critical questions under-
lying ocean sustainability (e.g., Caddy & Seijo 2005). Sys-
tems of reward for interdisciplinary research need imme-
diate and sustained change, starting at the highest levels
so that applied, collaborative work receives appropriate
value in professional evaluation. Research scientists and
scholars bear part of the responsibility for redirecting the
way they work collaboratively to change the culture and
structure of their institutions to better address large so-
cietal problems. These are challenging undertakings for
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the individual, but perhaps also hopeful and fulfilling un-
dertakings.

Conservation Management: Integration across Landscapes
and Sectors

A significant shortcoming of management in the U.S. ma-
rine environment is the fragmented nature of the pro-
cess. Species are managed in isolation of the habitats in
which they exist, fisheries are managed separately from
the prey species they consume or the predator species
they feed, and the various activities and uses of ocean
resources are often managed by disparate government
agencies. Without a cohesive approach to management,
certain activities or species slip through the cracks. Com-
prehensive marine conservation management requires in-
tegration across species, ecosystems, and sectors (Brow-
man & Stergiou 2004).

Conservation practitioners with experience in terres-
trial and aquatic zoning and other forms of ecosystem-
based management can assist marine managers in de-
veloping analogous approaches that incorporate avail-
able science, stakeholder feedback, and management ef-
fectiveness (including feasibility of enforcement). Water-
shed-based management is a necessary step in the ad-
vancement of marine conservation. Without addressing
the diverse and interacting activities in the coastal upland
environment, it will be impossible to tackle the suite of
problems facing many coastal marine habitats. Currently,
interlinked marine and terrestrial habitats are not man-
aged together, limiting the effectiveness of conservation
efforts for both habitats. Watershed-based conservation
projects that encompass natural and human processes
will best mitigate diverse impacts on nearshore marine
environments, ranging from nutrient pollution and sedi-
mentation to habitat and species declines (e.g., Wolanski
et al. 2003; Ledoux et al. 2005). In addition, coastal-zone
land use and pollution are frequently considered sepa-
rately during planning processes. As the population liv-
ing within 80 km of the coastline continues to grow—and
as pollution pressures increase in parallel—these two is-
sues must be better integrated in resource management
and monitoring projects. In turn, marine conservation
and management projects that incorporate relevant up-
land issues from the outset will have greater potential for
success. Finally, because management is a sociopolitical
process best facilitated by broad public support, public
outreach to promote understanding and support of adap-
tive approaches will increase the likelihood of success
(Gladwell 2000).

Governance: Participation in the Public Process

A major component of the reports’ recommendations
focuses on restructuring marine governance and estab-
lishing new regional and federal councils to facilitate
integrated oversight of ocean resources (Table 1). Con-

servation practitioners can play an active role in this
reform and restructuring, regardless of where their ex-
pertise lies. Conservation practitioners can also work to
ensure that important principles of conservation biology
are integrated into the enhanced mandatory training
for regional council members as called for by the U.S.
Commission, for regional council members. Academic
conservation scientists can act through professional
mechanisms by providing expert review, comment, or
testimony about the importance of biodiversity conser-
vation, ecosystem-based management, and the costs and
benefits of various policy scenarios under consideration.
At this crossroads in ocean policy, professional organiza-
tions and coalitions of conservation scientists can write
position papers explicitly designed to gain the attention
of policy makers or contribute information and knowl-
edge to nongovernmental organizations (e.g., COMPASS
2005). To be effective, conservation practitioners must
cultivate written and oral communication skills to clearly
and concisely communicate to scientists, policy makers,
politicians, the private sector, and the public about the
pressing need for drastic management and conservation
reform (Done & Reichelt 1998; Kochin & Levin 2003). Fi-
nally, as with any public issue, conservation practitioners
can contribute to the process as individual citizens—
writing to representatives, calling elected officials, and
sharing knowledge with those who have been elected
to legislate and implement national and regional policy.
Multiple pieces of legislation have been introduced to
committees in the U.S. House of Representatives and
Senate related to one or several of the recommendations
proposed by the commission reports (see http://www.
conbio.org/images/sections/marine/graneketal2005.pdf ).
The success of certain bills will, to some extent, depend
on their importance to the general public. Both reports
provide support for more participatory governance, often
through more representative and regional government
bodies, and it is the right and responsibility of conser-
vation practitioners, as educated and informed citizens,
to participate in these processes.

Education: Advancing Public Awareness and Training
Professionals

Conservation practitioners will have a role in two cat-
egories of marine education: public education (general
public, K–12, and undergraduates) and training of new
conservation practitioners. The reports emphasize the
need to improve ocean literacy and raise awareness of
how marine issues directly affect citizens, regardless of ge-
ographic or socioeconomic position. In addition to reach-
ing coastal residents, marine educators must also target
people living in inland areas to expand the constituency
for marine science and conservation. Conservation practi-
tioners can raise awareness of marine issues by communi-
cating policy-relevant science in concise, accessible, and
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compelling ways to the public, the media, and decision
makers. Marine conservation practitioners can learn from
the struggles climate scientists have had in communicat-
ing climate change to policy makers and the public. Re-
cent media projects that attempt to harness the powers
of popular culture and mass media (including the Inter-
net) to transmit science-based and conservation messages
(e.g., Shifting Baselines [www.shiftingbaselines.org] and
Ocean Revolution [www.oceanrevolution.org]) also sug-
gest tools for conservation practitioners to reach wider
public audiences. Such communication can lead to public
popularization of important environmental issues (e.g.,
Bonanno & Constance 1996).

Awareness building needs to target all ages. It is not just
a cliché that effective education and outreach starts with
children. Consequently, enhanced ocean education needs
to be incorporated into school curricula beginning in the
primary grades. Conservation practitioners can assist by
collaborating with curriculum developers, giving presen-
tations to school children, and facilitating field trips. To
ensure that practitioners are using resources wisely, as-
sessments of the efficacy of our education and outreach
efforts should benefit from the same careful measurement
and experimental skills that scientists apply to science
(Mentkowski et al. 2002).

To train future conservation practitioners, efforts
should reinforce and strengthen the nascent but growing
trend of promoting interdisciplinary higher education in
the natural and social sciences (e.g., Clark 2001; Zarin
et al. 2003). Despite numerous national reports and new
funding programs that provide guidelines and support for
interdisciplinary research and education, many universi-
ties are still poorly equipped to produce graduates with
the mix of depth and breadth needed for conservation sci-
ence and policy (Secord & Greengrove 2002; Committee
on Science, Engineering, and Public Policy 2005). This sit-
uation reflects ongoing administrative barriers in universi-
ties, where traditional departments dominate institutions
and hire and reward faculty who work within their disci-
plinary norms rather than across or among multiple dis-
ciplines. Solutions will require grassroots initiatives from
faculty and students, together with clear support from
their administrations. Funding incentives such as the Na-
tional Science Foundation’s Bio-Complexity in the Envi-
ronment Priority Area and Integrated Graduate Education
and Research Traineeships are important incentives for
collaborative advances. Academic training should include
these principles and skills because current students will
be on the front lines of implementing every aspect of ma-
rine conservation policy. A cadre of highly trained experts
in science or policy conversant in both fields and capa-
ble of collaboratively tackling complex issues in marine
science and conservation is essential (Kinzig & Starrett
2003). Cross-disciplinary openness and communication
skills will bring the relevant expertise of scientists and
policy makers together for effective problem solving.

Conclusions

Conservation of marine ecosystems provides a critical test
of society’s ability to manage human and natural complex-
ity in an inclusive and cross-cutting way and provides
enormous opportunities for conservation practitioners
from all disciplines. By highlighting a suite of recom-
mendations for improving ocean governance and manage-
ment, the recent commission reports outline new roles
for conservation practitioners. Admittedly, many of the
roles conservation practitioners can play are familiar. The
once-in-a-generation timing of the commissions’ reports,
however, means that various approaches can now be em-
ployed to greater effect. The reports also coincide with
other emerging opportunities for researchers, educators,
policy analysts, and advocates to reform the way prac-
titioners study, talk about, govern, and manage marine
systems for greater sustainability and stewardship. These
roles extend to people who may not identify themselves
as “marine” conservation practitioners. Given the breadth
and depth of both the problems and the opportunities
facing oceans and coastal zones (e.g., clear though often
ignored linkages between watersheds and nearshore habi-
tats), conservation practitioners need to continue recruit-
ing committed people to address the research, education,
and resource management gaps in how we interact with
the marine environment.

How conservation practitioners implement their roles
must surpass standard platitudes to cross boundaries. The
urgency for immediate action is based on the current sta-
tus and poor record of ocean management since the Strat-
ton Report. Overwhelming declines in global fisheries
and populations of organisms that are incidentally killed
in those fisheries are themselves evidence of the failure to
manage marine resources in a dynamic environment. This
is, in large part, due to a failure to truly integrate natural
and human research, policy analysis, public outreach, and
institutional implementation. For decades, social science
research has been treated as a poor second cousin to bi-
ological and physical sciences, and the broad scientific
community has recognized too late the critical sociocul-
tural roles of fishers, coastal communities, and markets
in managing fisheries. This is gradually changing, as illus-
trated by successful pioneering efforts to integrate fish-
ers’ traditional knowledge of coral reef ecosystems into
scientific knowledge (e.g., Johannes 1982), community-
based restoration in Chesapeake Bay (Pfeiffer 1997), and
co-management of fisheries such as Maine lobster (Ache-
son & Taylor 2001).

Incorporating human behavior and markets into con-
servation through education and increased public aware-
ness can also be advantageous. Only recently have market
forces been recognized as a major conservation tool in
both marine and terrestrial systems, with green labeling
and consumer education programs forging paths toward
sustainability that are inclusive and far-reaching (Stickney
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et al. 2004). As in many successful conservation plans,
acknowledgment and incorporation of human impacts,
desires, and needs can lead to durable conservation solu-
tions.

No sector or stakeholder group, whether researchers,
educators, maritime industries, or environmentalists, can
address the problems facing ocean ecosystems alone,
but conservation science must be an essential part of in-
formed policy making. For example, in fisheries, the goal
of achieving healthier marine ecosystems requires a tran-
sition from predominantly single-species management
to more holistic, ecosystem-targeted approaches. Such
ecosystem-based management, in turn, will require more
thorough information and understanding about the func-
tioning of both natural and human systems and human in-
teractions with marine ecosystems. Given that decisions
will always need to be made in the context of limited in-
formation, management should incorporate learning and
allow for adaptation as our understanding of dynamic
ecosystems and the consequences of past management
decisions changes. This message—that science must play
a more integrated role in the definition, design, and im-
plementation of adaptive management processes—is also
not new, but the urgency of the situation in U.S. and global
oceans and the vast public interests at stake are vehicles
for making the point firmly and with specific, detailed
recommendations for action. Scientists must participate
at all levels to ensure that science is available to those who
make decisions about oceans and to show policy makers
that good science is necessary but not sufficient for estab-
lishing ocean policy; stakeholders of all kinds must work
to concisely and cogently communicate to solve common
and clearly defined problems.

Because the world has become a global economy and
the United States is a role model for certain conserva-
tion strategies, the extent to which the two commissions’
reports are implemented will have repercussions world-
wide. The Bush Administration recently responded to the
recommendations of the U.S. Commission, commending
the commission and commenting on the steps the admin-
istration is currently taking. The problems addressed by
both commissions, however, risk taking a back seat to
other priorities that have already been articulated by the
administration. This would be a serious mistake because
the current administration has been handed a rare oppor-
tunity to make a lasting, critical, and historic imprint on
the welfare of the country via improved marine manage-
ment. Moreover, many of the changes, especially those
concerning governance reform (e.g., creating bodies for
more centralized oversight and coordination of ocean
research, education, and policy), are relatively painless.
Other recommended changes, such as those that would
have agencies (e.g., the regional councils) with relatively
narrow constituencies (e.g., the fishing industry) become
more open and inclusive toward other stakeholders, are
admittedly more controversial. Nevertheless, the commis-

sions are clear about the importance of their recommen-
dations, whether painless or not, to the long-term sustain-
ability of our ecosystems, the services they provide, and
the economies that rely on these services. Faced with
daunting charges, the Pew Commission and U.S. Com-
mission members have done their jobs well, providing a
broad suite of important recommendations for all parties
to discuss, refine, and implement in various ways. Now
it is our turn as conservation practitioners to work col-
laboratively across disciplines and sectors for improved
ocean management and conservation.
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