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Ending the Range Wars on
the Last Frontier: Zoning the Sea

Elliott A. Norse

There’s always been competition. Fishermen are competitive by nature, you

know . . . they want to catch every last one. . . . So it’s a fight for the fish.

PAUL PELLEGRINI,

Eureka, California, commercial fisherman.*

Imagine that you're taking a drive in the country.
You might leave your neighborhood, pass some ball
fields and the airport, skirt the rail yard and warehouse
district, stop and go through canyons of office build-
ings and retail businesses, go round a university cam-
pus, cut through a mosaic of residential and commer-
cial areas, navigate a patchwork of farmland and tree
plantations, and finally enter a magnificent national
park, there to soothe your spirit.

Although such a journey might seem rather ordi-
nary, something about it is truly remarkable: Despite
the absence of color-coded labels, at every moment
from start to finish you could discern the purposes to
which people put each parcel of land, and what you
and others could and could not do in them. As Orbach
(2002) notes, “The last 10,000 years of human history
have seen the complete carving up of terrestrial space
and resources into property, some of which is held in
trust for aggregates of people under institutions called
governments, under the general term ‘public trust.””

*Rough Seas, The NewsHour with Jim Lehrer (KCET-
Television Broadcast, Los Angeles, California), June 13,
2001
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Moreover, society has worked out elaborate and ef-
fective means to resolve conflicts over the use of these
places. Through a variety of processes, diverse societies
have concluded that there are circumstances when in-
dividuals gain more than they pay by surrendering
some freedom. The result is hardly ideal for everyone
(or even for anyone), but provides a predictable spatial
framework that benefits enough people sufficiently
that people generally abide by the rules. Of course,
humans are a disorderly species, and social contracts
over land use sometimes break down on scales from
local disputes to world wars, but some degree of order
prevails in most places at most times. This social con-
tract mostly works.

A stark contrast is the situation in the sea. With few
exceptions in industrialized nations (one, in Devon,
UK, is discussed in Blyth et al. 2002; Acheson, Chap-
ter 20, illustrates others in Maine, USA, and in Japan),
people claim the “right” to go wherever they want,
whenever they want, to do whatever they want. This
unrestricted freedom produces a disorderly “free-for-
all,” a system where interests collide without a social
contract. Perhaps the sharpest disparity lies in the fact
that our approach to the land is more orderly than our
approach to the sea, with the latter being character-
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ized by varying degrees of incessant conflict. In Seat-
tle, for example, stories about the sea are far fewer in
the newspapers, yet are more likely to concern con-
flicts among different interests. This is evident in
headlines such as “Total fishing ban urged for heavily
polluted fjord” (Seattle Post-Intelligencer, May 7, 2004)
and “Powerful interests may clash in push to heal the
oceans” (Seattle Times, February 16, 2004).

Of course, terrestrial and marine ecosystems (natu-
rally and as affected by humankind), are both non-
linear (complex) systems with multiple components
whose interactions produce systemic behaviors that
cannot always be predicted from knowing how the in-
dividual components work. Moreover, these eco-
systems sometimes undergo fundamental reorganiza-
tion to new states. But on the timescale of human
lives, terrestrial systems exhibit at least some signs of
stability, while marine systems are exhibiting increas-
ingly chaotic behavior indicating impending phase
change. A fast-growing scientific literature indicates
that marine systems are at what physicist and journal-
ist Malcolm Gladwell (2000) calls a “tipping point.”

One reason that countless indicators of marine
“health” are declining is the still-widespread belief
that the sea is an inexhaustible cornucopia, and that
society, therefore, should give primacy to supporting
consumptive users. As a result, marine user groups
have dominated governments’ actions (for US exam-
ples, see Eagle et al. 2003; Okey 2003; Rieser et al.,
Chapter 21). Officials charged with the protection of
marine resources have on a number of occasions told
me: “If both industry and environmental advocates
are beating on me and hate what I do, I must be doing
something right.” There is undoubtedly both self-
importance here and a legitimate point that govern-
ment must navigate between user groups and public
interest groups advocating environmental protection.
But this ongoing practice undermines order by forcing
ocean systems and all their components—including
humankind—into the chaotic realm of shrinking bio-
diversity until the system enters a new stable state. Of
course, some stable states are more desirable than
others. Some stable states (e.g., a growing number of

ecosystems dominated by bacterioplankton and jelly-
fishes, as described in Jackson et al. 2001) are ones
that humankind would do well to avoid. It is as diffi-
cult to envision how governing in ways that cause ma-
rine ecosystem instability is a safe, wise, long-term
management strategy, as it is difficult to see the wis-
dom in driving while drunk. If a growing variety of in-
dicators of ocean health are declining and nobody
thinks governance is doing what it’s supposed to be
doing, it is time to confront the possibility that some-
thing is fundamentally wrong.

From what I have seen of ocean governance in the
last quarter century, any semblance of marine ecosys-
tem stability is exceptional in the United States,
Canada, and the European Union, and, quite proba-
bly, in other countries. Humans had little effect when
the sea’s resources were largely untouched and users
were few. But now, much faster than we realized, that
has changed. The sea is severely impacted, human use
of almost every last cm? is contested within nations’
waters, and it is difficult to find any sector happy with
the way the sea is governed. This is true both for user
groups that have long benefited from society’s lack of
governance and for environmental advocates trying to
arrest the sea’s decline. As an ever-greater diversity of
interests fights over the fate of the shrinking ocean re-
source base, the great blue cornucopia fades into
memory. Unfortunately, our system of ocean gover-
nance has not yet reconfigured to reflect this new
reality.

Marine populations are vulnerable (for a troubling
assessment of population vulnerability, see Hutch-
ings and Reynolds 2004), but are also resilient to some
degree, and there are at least some scattered indica-
tions that marine ecosystems, or at least populations,
can move back toward something approximating less
impacted states. Some of these come from studies of
marine animal population changes following devas-
tation of native people by European diseases (Brough-
ton 1997), effects of wartime reduction in fishing
pressure (Smith 1994), or establishment of marine re-
serves (Halpern 2003; Roberts 1995). Much has al-
ready been lost, and there are many impediments to
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slowing and stopping impoverishment of the sea’s
biodiversity. But by moving away from practices that
keep us in chaos and push us toward new stable states
that we might not like, we can consciously decide to
use our growing scientific understanding to facilitate
reassembly of marine ecosystems. Doing so will re-
quire a much more sophisticated understanding of
how marine life and humans interact, the disciplinary
nexus at the core of marine conservation biology.
This concluding chapter considers an ecosystem-
based management tool—ocean zoning—that has
the potential to move humankind toward protection,
recovery, and sustainable use of the sea’s biodiversity,
a state more desirable than the one toward which cur-
rent practices are forcing the oceans and our species.

A General Theory of Frontier Systems

Zoning estuaries, enclosed seas, coastal waters, and the
open oceans would be a marked departure from cur-
rent marine management in the industrialized world.
Having colonized and modified most of the land on
our planet, modern society has turned to the sea as
the last frontier on Earth (Lemonick 1995; NOAA
1999; US Commission on Ocean Policy 2004). Because
the marine frontier has yet to be examined thor-
oughly and the canonical examples of frontiers are
terrestrial—as illustrated in fascinating books by
Crosby (1986), Diamond (1997), and Flannery (1994,
2001), and in countless fictionalized accounts such as
William Wyler’s 1958 classic film, The Big Country—it
is essential to know whether insights gleaned about
terrestrial frontier systems are relevant to the sea.
The patterns of discovery and overexploitation de-
scribed by Haley (1980), Kurlansky (1997), and Lutje-
harms and Heydorn (1981) are no different from those
in terrestrial frontiers (Figure 25.1). One account
(South African Shipping News and Fishing Industry Review
1981) concerning the rock lobster Jasus tristani so suc-
cinctly encapsulates this that I repeat it verbatim:

Rock lobster reappeared on the Vema Sea Mount
in commercial quantities but the population was

——

quickly fished down to an uneconomic level at the
end of last year.

Two boats, the Farandale working for Hout Bay
Fishing, and Manuel de Pao’s Stratus, went to the
area 500 miles west of Lamberts Bay for hand line
fishing and put down a couple of test traps. The re-
sults were so good that the boats returned to Cape
Town for more traps and then the stampede started.
About 20 boats went to the sea mount. Some of
them did not have refrigeration on board and trans-
shipped their catches to those which did.

By the time the catch rate had dropped to un-
economic levels, some 80 tons of tails had been
caught and sold through SA Frozen Rock Lobster
Packers.

The Vema rock lobster stock was virtually wiped
out in a little more than two years in the mid-1960s
after the sea mount was discovered by the US re-
search ship Vema in 1957.

Perhaps the most authoritative identification of
marine frontier governance in the United States
comes from the Pew Oceans Commission (2003), a
blue-ribbon national commission of experts, who refer
to the report of a national commission on ocean pol-
icy of an earlier generation:

Driven by the need to ensure the “full and wise use
of the marine environment,” (the Stratton Commis-
sion of 1969) focused on oceans as a frontier with
vast resources, and largely recommended policies to
coordinate the development of ocean resources. Re-
flecting the understanding and values of this earlier
era, we have continued to approach our oceans with
a frontier mentality.

Traditionally, frontier areas have been defined as
having low human population density (in the United
States, fewer than two per mi?). However, the essence
of frontiers is not demographic but, rather, their co-
herent set of legal, economic, sociopsychological, and
ecological attributes that come into being when peo-
ple gain open access to resources, whether following
initial discovery or conquest of indigenous peoples.
Elucidating these attributes can form the basis of a
general theory of frontier systems. If this theory is
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FIGURE 25.1. Scramble competition (Oklahoma Land Rush, 1893) at the end of the American Frontier
Era. Photo by P.A. Miller, Courtesy of Oklahoma Historical Society.

valid, it should apply across a broad range of frontier Sociopsychologically, frontiers:

situations, whether the Maori colonization of New . . .
' 1. Attract persecuted, disenfranchised, impover-

Zealand, European invasion of the Americas, czarist . . . .
ished, or entrepreneurial people seeking their

Russia’s expansion of sea otter hunting in the North
fortunes

Pacific, or the present-day spread of trawling on the

world’s seamounts. 2. Are where people resolve disputes by unilateral

Legally, frontiers are areas having: action or force rather than by negotiation

3. Favor independence, physical courage, boldness,

1. Open access to resources . .
P ruthlessness, unbridled optimism, and “black-and-

2. Larger, less differentiated jurisdictions than non- white thinking” over social restraint, empathy, co-

frontier areas operation, adherence to laws, nuanced weighing of
3. Few laws that effectively constrain human alternatives, and sifting among “shades of gray.”

activities . . .
Ecologically, in frontier areas humans:

Economically, frontiers are places where people: 1. Decrease the diversity and abundance of higher

1. Scramble to exploit natural resources trophic level animals
2. Use natural resources extensively and wastefully 2. Decrease the diversity and abundance of high-
rather than intensively and efficiently biomass animal species
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3. Decrease the diversity and abundance of
structure-forming species

4. Increase the abundance of opportunistic or
unusable species

5. Disrupt biogeochemical cycles

As historian Frederick Jackson Turner (1893) ob-
served three years after the official closing of the US
frontier, subduing the land was crucial in shaping the
character of nations such as the United States. Al-
though he found some frontier traits admirable, he
also realized that, “the democracy born of free land,
strong in selfishness and individualism, intolerant of
administrative experience and education, and press-
ing individual liberty beyond its proper bounds, has
its dangers as well as its benefits.”

I would argue that even Turner understated the
dangers. Frontier systems cannot be sustainable be-
cause free, open-access resources attract people until
their interests collide, creating instability. Resource de-
pletion and the resulting conflicts among resource
users reduce opportunities for pioneers, thereby creat-
ing opportunities for those who develop nonfrontier
ways of doing things. That is what happened in the
American West as market hunting and prospecting
gave way to farming and manufacturing. Pianka’s
(1970) dualistic theory of r- and K-selection may inad-
equately describe life histories of cod and sea turtles, as
Heppell et al. (Chapter 13) thoughtfully point out, but
it has intriguing relevance to human resource users: in
some ways frontier exploiters resemble opportunistic r-
selected species, while users of places that are no longer
frontiers more closely resemble K-selected species.

Marine frontier expansion has continued at an ac-
celerating pace since the Stratton Commission’s report
in 1969. In recent decades, as humans have depleted
resources closer to population centers, fishing and
offshore oil operations have pushed into the world’s
remotest waters and at increasing depths (as deep as
2,000 m for bottom trawling and exploratory oil
drilling). Only since the 1990s have marine scientists
comprehensively documented the ubiquitous, pro-
found changes indicating impending conclusion of

——

the sea’s frontier era. Some of the clearest symptoms
include:

1. Sharply decreased abundance of higher trophic
level species (Myers and Worm 2003; Pauly et al.
1998; Steneck and Carlton 2001)

2. Serial depletion of fisheries (moving from one
abundant species or biomass-rich place to the
next as each is depleted (Fogarty and Murawski
1998; Orensanz et al. 1998)

3. Extensive elimination of structure-forming spe-
cies (Roberts and Hirshfield 2004; Watling and
Norse 1998)

4. Proliferation and spread of weedy unusable or
nonnative species such as jellyfishes (Brodeur et
al. 1999) and starfishes (Buttermore et. al. 1994)

5. Dramatic changes in biogeochemical functioning
(Jackson et al. 2001; Peterson and Estes 2001)

6. Increasing calls for novel solutions such as indi-
vidual fishery quotas (Fujita et al. 1998; National
Research Council 1999), fishery comanagement
(Rieser 1997; Sen and Nielsen 1996), and place-
based ecosystem management methods such as
marine reserves (Mooney 1998; NCEAS 2001)

7. Increasing control over marine species’ reproduc-
tion and growth through aquaculture (Goldburg
et al. 2001)

Frontier Processes That Drive
Impoverishment in the Sea

When humans’ perception of the oceans was domi-
nated by the fear of sea monsters, there was little need
for governance; few dared to venture out to sea. But
when exploration and commerce increased, European
nations began crafting principles that would govern
ocean use. As Orbach (2002) explains,

It was exactly this inability of any nation or group of
nations to actually control ocean use or access that
led, in 1609, to the treatise by the Dutchman Hugo
de Grotius titled “Mare Liberium,” or “freedom of
the seas” (Wilder 1998). Under the commonly ac-
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cepted doctrine that developed pursuant to this trea-
tise, the world ocean remained “open access, com-
mon pool,” with no nation or group of nations con-
trolling use or access.

Widespread acceptance of this doctrine led to legal
treatment of the sea as a frontier. Subsequent expan-
sion of nations’ territorial seas in the late 1700s and
establishment of exclusive economic zones (EEZs) in
the last decades of the 1900s (Wilder 1998) have not
fundamentally altered that, either in the 64 percent of
the sea outside EEZ boundaries or, for the most part,
within nations’ EEZs.

Why does treating the sea as a frontier lead to bi-
otic impoverishment (Figure 25.2)? To begin, it is
helpful to understand how ecologists think about
competition. Lincoln et al. (1982) define competition
as “the simultaneous demand by two or more organ-
isms or species for an essential common resource that
is actually in limited supply (exploitation competi-
tion), or the detrimental interaction between two or
more organisms or species seeking a common resource
that is not limiting (interference competition).”

Early in frontier exploitation, resources are abun-
dant and users are too scarce to compete for them. But
whenever resources are freely available to anyone who
wants them, the number of exploiters increases
through birth, immigration, or niche-switching. Ex-
ploitation and/or interference competition begins and
increases until it becomes ceaseless. Open-access re-
sources of frontiers are inevitably afflicted by what is
most often called the “the tragedy of the commons”
(Hardin 1968), a concept previously articulated in the
marine literature by Gordon (1954). The tragedy oc-
curs whenever resources are open to all because there
is strong incentive for individuals or groups to ac-
quire, use, and exhaust resources before someone else
does, while there is weak incentive for conservation.
However, as Stern et al. (2002) point out,

The metaphor of a “tragedy of the commons” is only
apt under very special conditions. When resource
users cannot communicate and have no way of de-

Resource users

"Renewable"
resources

Time after frontier opens

FIGURE 25.2. Frontier use of living resources. If fron-
tier theory is correct, similar relationships should be
true whether resource users are Maori moa hunters,
Euro-American bison hunters, Russian sea otter hunters
or fishermen who trawl for pelagic armourheads on
seamounts.

veloping trust in each other or in the management
regime, they will tend to overuse or destroy their re-
source as the model predicts. Under more typical cir-
cumstances of resource use, however, users can com-
municate and have ways of developing trust.

As Feeny et al. (1996) and Acheson (Chapter 20) sug-
gest, commons can be sustainably managed, at least as
systems for catching some living resources (e.g., Amer-
ican lobsters, Homarus americanus), if not for biodiver-
sity as a whole. This is most likely among small groups
where access is limited, rules are agreed upon, and
there is substantial social capital; that is, trust. In con-
trast, there is little reason to believe that frontiers where
people have open access can be sustainably managed.
Exceeding the productive capacity of the sea is far
more prevalent (e.g., Myers and Ottensmeyer, Chapter
5; Heppell et al., Chapter 13) than the rare”successful”
management examples provided by Hilborn (Chapter
15). Indeed, other than the examples in Blyth et al.
(2002) and Acheson (Chapter 20), it is difficult to think
of situations where commercial fisheries in modern in-
dustrialized societies have not overexploited target spe-
cies, seriously harmed other species caught incidentally,
or harmed the target species’ habitat.
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Unrelenting human competition for marine re-
sources has pernicious effects on both resources and ex-
ploiters. The emphasis on beating competitors to re-
sources (exploitation competition) rather than ensuring
resource sustainability often proves economically ru-
inous because, as resources are depleted, cost per unit of
production tends to rise and profitability tends to de-
cline, so users bankrupt themselves as they exceed the
capacity of nature to provide what they need. More-
over, as user groups act unilaterally to advance their
own interests, they harm the interests of others, fos-
tering intergroup hostility and bedeviling equitable
and sustainable resource management that would ben-
efit users in the long term. In frontier days of the
American West, ranchers hired gunslingers to secure
landownership and water rights (interference competi-
tion). Today, marine user groups pay what they can-
didly call “hired guns” (e.g., lobbyists, litigators) to
maximize their share and minimize regulation by gov-
ernments. Hence, in marine frontiers, just as Frederick
Jackson Turner (1893) observed in terrestrial frontiers,
“So long as free land exists . . . economic power secures
political power.” Or to paraphrase another, more recent
Turner—Tina Turner—What'’s trust got to do with it?

The result of frontier exploitation is that, as fishing
technologies improve while fishes’ capacity to avoid
overexploitation do not, biological diversity and fish
productivity inevitably decline and user conflicts es-
calate except when governments can act effectively.
The latter is a rare phenomenon, one reason being
that, as on land, government agencies established to
regulate ocean user groups cannot resist becoming
captives of those they regulate, to the ultimate detri-
ment of all. As Acheson (Chapter 20) notes, marine
user groups facing the “collective action dilemma” are
far more likely to use their political power to compel
elected officials and government managers to main-
tain the regulatory status quo than to fashion new,
more sustainable, and more profitable systems.

For fishes and fishermen alike, this is not a happy
picture.

One consequence of user groups’ and govern-
ments’ inability to solve the collective action dilemma

——

is the rise of advocates who speak for the resource it-
self. In a growing number of countries, public interest
nongovernmental organizations (NGOs) have become
strong advocates for protecting, restoring, and sus-
tainably using marine life. Some have become so-
phisticated in incorporating natural science, econom-
ics, and law in their toolboxes, but user groups have
three inherent advantages:

1. Lacking an income stream from the sale of
resources or from taxes, environmental NGOs
generally depend on voluntary contributions
from concerned citizens or foundations, so
scarcity of resources limits their capacity.

2. Environmentalists in democratic societies often
find broad public support yet weak per capita
commitment for conserving marine life. Few
citizens are sufficiently motivated by marine
management failures to push decision makers
because everyone’s interests are equally affected.
In contrast, the fishing community has much
narrower support—mainly fishermen, those who
sell fish products, or those who sell products and
services to fishermen and processors—but the
impacts of management decisions on them are
often stronger motivation.

3. Legal systems often give “rights” only to those
who exploit resources, not to people who ad-
vocate conservation, who are hard-pressed to
demonstrate their “standing.”

As a result, public interest organizations have not
yet achieved the political “critical mass” needed to
transform the sea’s frontier system into one that func-
tions more sustainably. In most situations, they must
secure cooperation from some resource users to win
enough political support to facilitate this kind of tran-
sition. And as Acheson (Chapter 20) explains, resource
users generally do not accept arguments for the pub-
lic good unless they perceive that it is in their self-in-
terest. To build more sustainable systems of resource
exploitation, user groups must see and accept that
they have a stake in changing the status quo.
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Unending competition for every last fish is clearly
inimical to everyone’s interests, recalling an adage
claimed by Kenyans, Indians, and Thais: “When ele-
phants fight, it is the grass that suffers.” (Sea)grass
beds, mangrove forests, kelp forests, coral reefs, estu-
aries, continental shelves, continental slopes, deep-sea
coral forests, seamounts, and the oceanic pelagic zone
are all suffering as elephantine user groups fight over
resources. Economic dislocation in fishing communi-
ties is increasing. The list of losers grows steadily. This
almost universally unsatisfactory collective action
dilemma has created the conditions that have people
increasingly asking, Could there be a better way of
managing the sea?

Widely Discussed Solutions

In recent years the worldwide collapse of fisheries
and the less noticed worldwide loss of biodiversity (of
which fishes are a part and on which fisheries depend)
have spurred discussion of alternatives. Clearly, at-
tempts to prolong open-access frontier exploitation—
such as improving stock assessment—based manage-
ment of fish populations one by one—cannot re-
cover biodiversity and ensure that fisheries become
sustainable. As physicist Albert Einstein is said to have
stated, “The world we have created today as a result of
our thinking thus far has problems which cannot be
solved by thinking the way we thought when we cre-
ated them.” There is pressing need for a fundamen-
tally different way of managing the sea, what Thomas
Kuhn (1970) called a “paradigm shift.”

Because inertia in human institutions favors the
current (albeit collapsing) frontier system, any new
system that replaces it will have to improve both bio-
diversity protection and fisheries. Trying to achieve
the narrow goal of managing commercially targeted
fish species without dealing effectively with broader
biodiversity concerns—even incorporating some
ecosystem-based principles and tools into fishery
management—will not accomplish this. But three
kinds of innovations have received considerable at-
tention in recent years:

1. Conferring quotas to individuals and corporate
users

2. Ceding management authority to fishing
communities

3. Protecting places in the sea

Each of these ideas has both benefits and problems.

Individual Fishing Quotas

In recent years, a widely discussed means of address-
ing the tragedy of the commons has been giving com-
mercial fishermen the privilege of catching a fixed
proportion of the total allowable catch of certain fish
populations each year. In the academic literature and
in venues such as the Fishfolk e-mail Listserv, argu-
ments about individual fishing quotas (IFQs) and sim-
ilar methods have ebbed and flowed. The most im-
portant advantage of IFQs is that they limit effort by
determining who may and may not fish. Another is
that those who fish faster are not rewarded with larger
catches. A third is that, unlike “command-and-con-
trol” regulation, which has sometimes set very brief
open seasons in certain fisheries, [FQs allow people to
fish when they want, allowing them to avoid danger-
ous weather and adjust for fluctuations in fish, labor,
and fuel prices. These are important improvements for
fishermen.

The most common objections to IFQs have been
that they are both socially inequitable and unsustain-
able because the largest portions of the catch tend to
be allocated to those who have exploited stocks
fastest, an unpromising strategy for conserving re-
sources. But there are at least two more reasons why
IFQs cannot, by themselves, solve the problems of de-
clining fisheries and biodiversity.

First, IFQs only reduce competition within groups.
While a fisherman or a company might obtain the
legal privilege to catch a portion of a fish population
(let’s call it A), the total size of that population is sig-
nificantly affected by others. Fishermen who target
other fish populations can reduce the allowable catch
either by killing A as bycatch or by reducing the car-
rying capacity of the population A’s habitat (for ex-
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ample, by destroying seabed structures important for
A’s recruitment). Moreover, when certain gear groups,
such as trawlers, fish in the same area as pot fishermen
or longliners, it is almost inevitable that trawlers will
destroy or damage the other groups’ gear (Blyth et al.
2002). Some fishing methods are not compatible with
others in the same places. [FQs, by themselves, do not
deal with these “forbidden combinations.”

A more fundamental problem is that IFQs only ad-
dress the interests of commercial fishermen, not the
larger problem of biodiversity loss or the interests of
other users. IFQs give de facto management control
over marine resources to people who might not ap-
preciate the importance of conserving biodiversity
and clearly have no mandate to conserve it. They do
not address the needs of other user groups that de-
pend on living resources (e.g., sportfishing, whale-
watching, or scuba diving operations) or nonliving
resources (oil and gas producers, fish-farmers, or fiber-
optic cable operators). Hence, IFQs address some im-
portant problems concerning commercial fishing but
do not address a host of others. When used alone they
do not necessarily conserve marine biodiversity, im-
prove the situation of other user groups, or even
maintain fisheries.

Comanagement

Another response to the fisheries crisis is a growing
wave of enthusiasm about “comanagement,” a place-
based method that gives representatives of fishing
communities, cooperatives, companies, or other or-
ganizations substantial say over management of fish-
eries and, therefore, the marine ecosystems in which
fisheries occur. Undoubtedly there is wisdom in giving
people with an economic stake a voice in deciding the
fate of the resources on which they depend because
they have relevant knowledge of and—in some re-
stricted circumstances (Acheson, Chapter 20)—in-
centive to sustain the source of their sustenance. As in
other fishery management schemes, in theory, co-
management groups whose ideas fail will be unprof-
itable and will be forced from fishing, while those
whose ideas work will be profitable and gain increas-

——

ing market share. There are examples showing that
there can be enough trust within local fishing com-
munities that comanagement can work. However,
there is a gulf between the benefits of comanagement
in principle and in reality.

One reason is subsidies. Fishing interests often
pressure governments to subsidize failing fisheries in
ways that exacerbate their decline and harm biodi-
versity. Many a fishing community that pushed gov-
ernment regulators to set higher-than-sustainable
catch quotas has subsequently sought government
assistance (e.g., unemployment insurance or other
forms of social welfare payments) when—unsurpris-
ingly—the fisheries failed. This happens because fish-
ermen, lawmakers, and managers seem to ignore a
basic ecological principle of predator—prey relations:
a predator population (e.g., fishermen) that reduces its
prey population (e.g., fish) too much must undergo
population reduction until the prey population re-
covers enough to support a predator population re-
covery. By not allowing fishing communities that
have overexploited their resource base to shrink or dis-
appear, government subsidies ensure that the fish
populations and the ecosystems of which they are a
part cannot recover.

Even if, by some miracle, comanagement systems
could immunize themselves from subsidizing over-
fishing, a more fundamental problem with coman-
agement is the phrase “on which they depend.” As
ecologists know, specialized monophagous predators’
populations rise and fall with that of their prey, but
more generalized, polyphagous predators can switch
from one prey to another, and can therefore be hard
on their more vulnerable prey species—even to the
point of extirpating them—so long as others nearly as
rewarding are available.

Further, comanagement might work on a local
level, but can it work on much larger scales? In the
United States, fishing interests have had what
amounts to a comanagement program with the fed-
eral government since the 1970s. Eight regional fish-
ery management councils were established under the
Magnuson-Stevens Fishery Conservation and Man-

o



MCBi.agxd

2/2/2005

2:41 PM Page 431

——

Ending the Range Wars on the Last Fronteir: Zoning the Sea 431

agement Act to advise the federal government on
fisheries. These councils are dominated by fishermen
and fish processors (Eagle et al. 2003; Okey 2003;
Rieser et al., Chapter 21) and their decisions are al-
most always accepted by the National Marine Fisheries
Service. As the Pew Oceans Commission (2003) states:

The Commission’s investigation has identified no
other publicly owned American natural resource
managed through a process that allows resource
users to decide how much of the public resource can
be taken for private benefit. In the majority of fish-
eries examined by the Commission, this system has
created nearly insurmountable obstacles to manag-
ing the resource for sustainable catches and for the
broad public benefit over the long term.

Because fishing has a larger influence on marine
biodiversity than any other human activity, these
councils have, therefore, presided over the depletion
of many targeted fish populations and countless other
species in marine food webs. Weber (2002) gives a fas-
cinating account of how this vast regional fishery co-
management effort has repeatedly failed to conserve
marine biodiversity and sustain fisheries. And, as
Pauly et al. (1998), Watson and Pauly (2001) and oth-
ers have shown, this has led to serial depletion, major
reductions in fish populations, and dramatically al-
tered food web structure and dynamics. Yet coman-
agement bodies continue to operate as if there will al-
ways be more fish to overexploit.

The behavior of participants in the USA’s national
comanagement scheme is inexplicable if one thinks
that the fishing industry depends on a continuing
supply of fish. That may well be true in traditional
fishing communities where people have deep roots
and no economic alternatives. But as Colin Clark
(1973) astutely observed about commercial whaling,
commercial fishery management takes not only the
“income” that fish populations could provide in per-
petuity but also liquidates the “capital stocks” of
fishes (this is the one place where the term fish stocks,
as opposed to populations, is appropriate), converting
them to financial capital that can then be switched

into investments that bring higher rates of return.
Fisheries often harm fish populations and the rest of
biodiversity because it is economically sensible for
fishermen to deplete populations to the point of eco-
nomic extinction and then to switch. Only if fisher-
men do not have the option of switching from one
fish “stock” to the next (Acheson, Chapter 20) or into
other investments (e.g., other kinds of stocks) will
they have strong incentive to fish sustainably. How-
ever, this subjects them to fish population fluctua-
tions (Hilborn, Chapter 15).

As important as it is for fishery managers and leg-
islators to hear what fishermen say about allocation of
catches, the ruinous power of fishermen in determin-
ing total allowable catch quotas suggests that govern-
ment legislators and managers need more distance
from fishermen, not less. Both the Pew Oceans Com-
mission and the US Commission on Ocean Policy
(2004) have recommended the long-overdue funda-
mental change of separating conservation (how much
gets to be caught) from allocation (who gets to catch
it). Comanagement clearly has some genuine advan-
tages under conditions of mutual trust that Acheson
(Chapter 20) describes. But, by itself, comanagement
is hardly a prescription for healthy oceans.

One intriguing implication of comanagement is ac-
ceptance of zoning. Because comanagement regimes
are place based, they are, in effect, zones where fish-
ing is the dominant use. That is true at any scale, from
waters immediately seaward of fishing villages in
Japan, New England, or old England to the >105 km?
areas comanaged by US fishery management councils.
Thus the question is not so much whether a substan-
tial portion of the fishing community will accept zon-
ing; they already do. Rather, it is whether nations can
develop zoning schemes that demarcate places not
only for fishing but also for maintaining biological di-
versity, nonconsumptive recreation, offshore oil ex-
traction, pipeline corridors, cable corridors, shipping
lanes, defense, scientific research, and other uses. To
do this, nations must recognize fishing as one cate-
gory of use among many, one that is not always com-
patible with other societal interests.
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Marine Reserves

Marine protected areas (MPAs), which permanently
protect areas of the sea from at least some threats, and,
in particular, marine reserves, which permanently
protect against all preventable threats, are place-based
ecosystem management tools that are increasingly fa-
vored by many natural scientists (e.g., MCBI 1998;
NCEAS 2001; Roberts, Chapter 16; Nowlis and Fried-
lander, Chapter 17), public interest advocates, and
some social scientists and fishermen. If they are not
just “paper parks,” but have been designed or retro-
fitted to have effective means of ensuring compliance,
MPAs are clearly an important tool for conserving bio-
diversity within them. The more threats they protect
against, the better they will be for maintaining biodi-
versity. And the more they resemble the ecosystems
before they experienced human impacts, the more
useful they are to scientists who are studying the fac-
tors that underlie the diversity and productivity of the
sea. Further, both ecological theory and a small but
growing body of empirical evidence indicate that ma-
rine reserves also help to replenish areas outside them
(e.g., Halpern 2003; Roberts et al. 2001; Roberts, Chap-
ter 16; Sladek Nowlis and Friedlander, Chapter 17).

However, MPAs (including marine reserves) are not
a panacea, as Ward (2003), Roberts (Chapter 16), and
Lipcius et al. (Chapter 19) are careful to note. They re-
duce or eliminate competition for resources within
them but do not, by themselves, alleviate competition
for resources overall. Indeed, by decreasing the area
available for exploiting resources, they might displace
fishing effort, thereby increasing competition outside
their boundaries, even into places that were previ-
ously unfished. Moreover, marine reserves are proba-
bly the best means of protecting against some threats,
including overexploitation, habitat damage, and
kinds of marine pollution that primarily affect biodi-
versity near the source. But they provide little or no
protection against pollutants that have strong effects
on marine life far from their source, against the spread
of alien species, or against global climate change. Al-
though they are a very promising tool for slowing the

——

decline of marine biodiversity, they are unlikely to
provide enough protection in some cases. As Allison et
al. (1998), Crowder et al. (2000), and Lipcius et al.
(Chapter 19) explain, effectiveness of marine reserves
will be severely compromised without adequate man-
agement of species and ecosystems outside them, so
marine reserves are best used as components of a
more comprehensive scheme, rather than as fortresses
or “megazoos” isolated from their surroundings.

In summary, [FQs, comanagement, and marine re-
serves can be important tools for protecting and
restoring marine biodiversity and sustaining fisheries.
None, by itself, is sufficient. They can, however, be in-
tegrated effectively into a larger, more comprehensive,
place-based ecosystem management framework;
namely, ocean zoning.

Zoning Principles, Benefits
and Weaknesses

Zoning is a place-based framework for ecosystem-
based management that reduces conflict, uncertainty,
and costs by separating incompatible uses and speci-
fying how particular areas may be used (Norse 2003;
Pew Oceans Commission 2003). Lands virtually every-
where are partitioned among individuals, groups, and
nations into customary or legal zones that are used
and managed in different ways. Most coastal nations
have begun to partition coastal waters by declaring
EEZs, but differentiation of uses within EEZs is far less
evolved than on land.

The central principle of zoning is that marine eco-
systems and their users are heterogeneous. To be con-
sistent with the overarching goal of maintaining the in-
tegrity of the living sea and its benefits to humankind,
it is best to manage different places with different ob-
jectives and in different ways to reflect this hetero-
geneity. By offering an alternative to “one-size-fits-all”
management approaches, zoning can address the dis-
tinctive needs of local biological and human commu-
nities in the context of oceanographic, biological, eco-
nomic, and political processes operating over a range of
spatial scales that can be quite different from traditional
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jurisdictions. By addressing human and natural
processes at both local and larger spatial scales, zoning
allows those who govern to deal with crucial emergent
needs in marine ecosystems—characteristics of the
whole interacting ecosystem, rather than each of the in-
dividual parts—such as connectivity and redundancy.

The recognition that fishing is the most important
threat to marine biodiversity brought fishing interests
and conservation advocates into protracted conflict
by the late 1990s, conflict that has worsened as the cri-
sis has intensified. As a result, forward-thinking peo-
ple and policy bodies are recommending zoning as a
different way of managing marine ecosystems. Ogden
(2001) recommends that the United States “institute
a comprehensive program of ocean resource manage-
ment and protection based on zoning within the U.S.
exclusive economic zone (EEZ).” Pauly et al. (2002)
state, “Zoning the oceans into unfished marine re-
serves and areas with limited levels of fishing effort
would allow sustainable fisheries, based on resources
embedded in functional, diverse ecosystems.” Pikitch
et al. (2004) say that ocean zoning “will be a critical el-
ement of EBFM” (ecosystem-based fishery manage-
ment). Russ and Zeller (2003) recommend zoning
both the world’s EEZs and the high seas. The Pew
Oceans Commission (2003) says:

Regional councils should utilize ocean zoning to im-
prove marine conservation, actively plan ocean use,
and reduce user conflicts. . . . Regional ocean gover-
nance plans should consider a full range of zoning
options. This includes marine protected areas; areas
designated for fishing, oil, and gas development; as
well as other commercial and recreational activities.

and

Regulate the use of fishing gear that is destructive to
marine habitats. Fishing gear should be approved for
use subject to a zoning program. The program
should designate specific areas for bottom trawling
and dredging if scientific information indicates that
these activities can be conducted without altering or
destroying a significant amount of habitat or with-
out reducing biodiversity.

Many who have spent decades advocating for es-
tablishment of marine protected areas have benefited
from the insights of Graeme Kelleher, under whose
aegis Great Barrier Reef Marine Park became what
Agardy (1997) calls “without question the largest,
most ambitiously planned and most highly praised
multiple use marine protected area in the world.” For
example, Kelleher (2000) observes:

There is a global debate about the relative merits of
small, highly protected MPAs and large, multiple use
MPAs. Much of this dispute appears to arise from the
misconception that it must be one or the other. In
fact, nearly all large, multiple use MPAs encapsulate
highly protected zones that have been formally es-
tablished by legislation or other effective means.
These zones can function in the same way as indi-
vidual highly protected MPAs. Conversely, a small,
highly protected MPA in a larger area subject to in-
tegrated management, can be as effective as a large,
multiple use MPA. This debate is another example of
the either/or arguments in which we Westerners
seem to excel. I have seen eminent Western scien-
tists criticize very large, multiple-use MPAs on the
grounds that they do not provide sufficient levels of
protection, even though they do contain very
substantial areas formally zoned as Category I or II
in the IUCN Protected Area Categories and even
though it would be inconceivable that society would
ever contemplate closing the whole multiple-use
area to human activity. These debates are destructive.

Zoning has the distinct advantage of creating sta-
bility by incorporating and reconciling the interests of
both conservationists and fishing groups by creating
a matrix that includes:

1. Networks of fully protected marine reserves
encompassing a diversity of ecosystem types,
each of which encompass sufficient area and
connectivity with other areas via currents and
movement of adults or larvae, that populations
(including metapopulations) remain viable
(Palumbi and Hedgecock, Chapter 3; Levitan
and McGovern, Chapter 4; Lipcius et al., Chapter
19) and ecosystem processes continue
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2. Other zones that give priority or permission to
various kinds of commercial, recreational, and
subsistence fisheries, in which fishermen may
experience reduced competition through IFQs,
comanagement, or other means.

Thus zoning offers a win-win alternative to the
present open access frontier system that plagues both
biodiversity and fisheries viability and puts fisher-
men in conflict with one another, with other users,
and with conservationists.

Commercial, sport, and subsistence fisheries are
not the only users of marine biodiversity. Any new
system to replace the existing frontier system will
need to benefit a broad range of legitimate users of the
sea. Other users that depend on healthy oceans in-
clude aquaculture operations, recreational divers,
whale-watchers and bird-watchers, surfers, beachgo-
ers, ocean-related tourism and real estate interests, ed-
ucators, and marine scientists. Other present or po-
tential interests that are less dependent on marine
biodiversity and fisheries, but which can have impor-
tant effects on them, include oil and gas producers,
miners, wind farms, tidal and ocean thermal energy
conversion power producers, pipeline and fiber-optic
cable companies, dredge spoil disposers, salvagers,
shippers, cruise operators, navies, law enforcers, and
recreational boaters.

Zoning can provide for the diverse and often con-
flicting needs of these interests in several ways:

1. It replaces “one-size-fits-all” command-and-con-
trol regulation with a diversity of management
mechanisms that reflect the heterogeneity of
marine ecosystems and users.

2. It reduces among-group competition by ensuring
that all groups with a stake in the health of the
sea are recognized, listened to, and have appro-
priate say in establishing, monitoring, and revis-
ing zone boundaries and uses.

3. It can offer greatly increased certainty, allowing
economic interests to undertake long-term
economic planning.

——

4. It minimizes regulation within zones, consistent
with achieving zoning objectives.

By specifying places in which particular purposes
have precedence, zoning provides assurance that
those interests can operate with minimal or no com-
petition from incompatible uses within their zones.
Spatial separation of, say, shipping lanes, oil produc-
tion facilities, pot fishing, trawling alleys, and marine
biodiversity reserves gives different interests the un-
precedented opportunity of avoiding intersectoral
competition within their zones. It reduces costs from
legal fees and damaged equipment that arise from
conflicting uses. And, by reducing uncertainty, it pro-
vides a far more favorable environment for investors
who seek to gauge risk and return on investment.
Thus zoning uniquely provides substantial benefits for
all sectors.

By fully protecting some places and allocating
other places to various uses or groups of compatible
uses, zoning also reduces conflicts within zones. It
does not eliminate all such conflict; humans, after all,
are human. But for a group that can build enough
trust to create and comply with agreements about the
resources within its zone (e.g., via IFQs or comanage-
ment), its members will benefit from both reduced
within-group and among-group competition. Ache-
son’s Chapter 20 details the principles that allow the
lobster fishing community in Maine, USA, and local
Fishermens’ Cooperative Associations in Japan to
limit access, sustain economic returns, and reduce
within-group competition, thereby assuring each ac-
cepted member of the community an opportunity to
fish. This allows managers of zones to fashion local so-
lutions that promote fairness, stability, and effective-
ness and avoids the inevitable problems that arise
when management fails to deal with differences
among human and biological communities.

An essential element in making zoning biologically
effective and socioeconomically equitable is determin-
ing which uses are compatible within and among
zones. Some groups of uses, such as well-regulated oil
production and sportfishing, seem to be quite compat-
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ible within zones. Others are not. A crucial task in
preparing any zoning scheme will be determining the
“forbidden combinations” that must be separated to
reduce intergroup conflict. Further, as poet Robert Frost
(1914) wisely observed, “Good fences make good
neighbors.” Because activities within zones can have ef-
fects that cross zone boundaries, it is also essential to
determine which kinds of zones make “good neigh-
bors” for certain other zones and which do not. One of
the most promising models, which builds on the bios-
phere reserve concept long advocated by the UN Man
and the Biosphere Program, is surrounding fully pro-
tected marine reserves with buffer zones (Agardy 1997;
Day 2002) that allow all or certain subsistence-, com-
mercial- and/or recreational fishing and other activities
so long as they do not damage benthic habitats. This
has the conservation benefit of effectively increasing
protected area size for those species that are not caught.

These consequences of zoning can arrest and re-
verse declining biodiversity and alleviate the perni-
cious effects of open-access competition, thereby in-
creasing stability of the marine ecosystem and
benefiting the humans who depend on its diversity
and productivity. In view of these advantages, one
might be tempted to see zoning as the answer to the
growing list of ills in the oceans. But zoning is about
people. The kinds of zones, their distribution in any
zoning system, and their effectiveness will reflect the
scientific understanding, economic principles, proce-
dural efficiency, inclusiveness, transparency, fairness,
and effectiveness of measures to ensure compliance.
Undue influence by any sector, a poor zoning process,
or corruption of officials deciding zoning patterns,
could undermine the political viability of any zoning
process. The success of any zoning process will also de-
pend on the quality of information and its availabil-
ity to different user groups and decision makers. As
Day (2002) emphasizes, “zoning will not be perfect.”

Replacing a familiar open access frontier system
with a more orderly zoning system will not be easy,
because the large number of interests and their con-
flicting needs will require specific understanding of
the complexities, some shared vision, and Solomonic

wisdom. But the largest stumbling block is an aspect
of human nature, as encapsulated in the classic prob-
lem of game theory called “the prisoner’s dilemma.”
In this case, for zoning to proceed, a broad range of in-
terests will have to decide—each for their own rea-
sons—that having the opportunity to use and exert
substantial control over a portion of the sea is better
than fighting incessantly for all of it while its re-
sources continue to disappear. There is no inherent
reason why we cannot manage the sea in a more or-
derly way. As Orbach (2002) states, all that is needed
is political will. And that, in turn, comes from trust.

The history of enmity among and within interest
groups and between them and governments suggests
that assembling zoning systems will be anything but
a simple task. One astute ocean policy analyst, Com-
mission on Ocean Policy member Andrew Rosenberg
of the University of New Hampshire, has said, “Any-
one who thinks ocean zoning will be easy ought to
participate in a local (land) zoning board meeting.”
Establishing zoning systems will require years for
research, scoping of public attitudes, confidence-
building processes, and equitable social and legal
mechanisms to ensure compliance. Further, these
processes will require adequate funding. However, the
key question is not whether it will be easy, but
whether there is any viable alternative at a time when
the failure of the frontier paradigm has become un-
deniable. The clear-eyed question is, Which is worse:
a new system with some unknown dynamics that is
not guaranteed to work? or a familiar system that vir-
tually everyone sees as a failure? In other words, is it
better for us all to change course, with all the diffi-
culties that entails? or to “go down with the ship”?
Despite the caveats and questions that remain to be
answered, zoning seems preferable to watching the
life drain from the sea.

I suspect that the greatest impediment to zoning
will be its unfamiliarity, the mind-set of, We can’t do
it because we’ve never done it that way. As most any-
one involved in public processes has observed, there
are always some people who will cling to something
familiar, even while complaining bitterly about its fail-
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ings, rather than daring to try something new. Accep-
tance of zoning might ultimately lie beyond the tra-
ditional boundaries of natural science and policy in
the unfamiliar realm of marketing.

Toward Comprehensive Zoning

There are two ways to undertake ocean zoning: piece-
meal, by assembling zones in certain places for certain
purposes without much regard to other purposes, and
comprehensively, by assembling a range of zones
throughout a large area that accounts for the needs for
achieving all recognized purposes. There are many
place-based programs that would qualify as piecemeal
zoning, including offshore oil and gas leasing pro-
grams, military security or ordnance disposal areas,
leased shellfish beds, the Inshore Potting Agreement
between trawlers and pot fishermen in Devon (UK),
“no-go” buffers around seabird nesting islands, and
marine reserves. In contrast, there are relatively few
examples of comprehensive zoning efforts.

Small areas are relatively easy to zone, as they gen-
erally include a lower diversity of biota and of com-
peting human interests. Lundy Marine Nature Reserve
(www.lundy.org.uk/inf/mnr.html), southwest of Britain
in the Bristol Channel between Devon and Wales, is a
small (13.9 km?) zoned area established by statute in
1986. Its simple zoning system now includes two very
small no-go archaeological protection zones to protect
shipwrecks, a much larger no-take (reserve) zone, a still
larger refuge (limited-use buffer) zone in which potting
and recreational angling are allowed, and a general-use
zone that specifically excludes only spearfishing.

Florida Keys National Marine Sanctuary (USA) is
700+ times larger (9,845 km?) than Lundy Marine
Nature Reserve and is not yet comprehensively zoned.
The majority of its area is unzoned, subject only to the
Sanctuary’s general rules. But it has far more kinds of
de facto zones. Officially there are five major Kinds of
zones (Cowie-Haskell and Delaney 2003; Delaney
2001; www.floridakeys.noaa.gov/regs/zoning.html)
but some kinds have a variety of purposes or man-

——

agement rules. Wildlife management areas designed to
protect endangered or threatened species have various
restrictions including no-access (no-go) and no-wake
zones. Ecological reserves protect fairly large areas
representing a diversity of habitat types and limit
consumptive activities. Sanctuary preservation areas
are heavily used shallow reefs that would otherwise
have user conflicts. Existing management areas reflect
other jurisdictions within the Sanctuary that are man-
aged under a variety of regimes. For example, the
Sanctuary surrounds the 259 km? Dry Tortugas Na-
tional Park. Special use areas or research only areas
protect areas important for scientific research, educa-
tion, and other purposes. Among these zones are some
two dozen no-take areas, with the largest, the Tortugas
Ecological Reserve, encompassing 518 km2. Moreover,
to protect the values within the Sanctuary from risks
of ship groundings and other kinds of shipping im-
pacts, more than 10,000 km? surrounding the Sanc-
tuary was designated as a particularly sensitive sea area
(PSSA) by the International Maritime Organization in
2002. Ships longer than 50 m (164 ft) cannot anchor
and cannot enter certain areas (www.floridakeys.noaa
.gov/news/2003govcabreport.pdf). The addition of
this protective PSSA buffer added a new zone and ef-
fectively doubled the size of the protected area.

The best-known and fullest expression of compre-
hensive zoning over a very large area is Australia’s
Great Barrier Reef Marine Park (GBRMP). Encompass-
ing more than 344,000 km? of coral reefs and associ-
ated ecosystems, the Park is larger than the land area
of Germany, Vietnam, or Ivory Coast, and is 35 times
larger than Florida Keys National Marine Sanctuary. It
is an integrated complex of different zones managed
in different ways consistent with the overarching goal
of conserving the natural values of the vast Great Bar-
rier Reef (Day 2002).

The zoning system and other management ap-
proaches in the Great Barrier Reef Marine Park man-
agement approach is an instructive model for zoning
that could be applied, with various modifications, in
many other places, and, as Davey (2003) suggests, its
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principle elements can be scaled up to the national
level (for example, in Australia’s National Representa-
tive System of Marine Protected Areas; www.deh
.gov.au/coasts/mpa/nrsmpa/index.html).

The GBRMP was established in 1975, largely to pre-
vent harm to the coral reefs from oil drilling and
mining. Among many reasons, Norse (1993) noted
that the following have been central to its success:

1. Its management agency, the Great Barrier Reef
Marine Park Authority, is backed by legislation
with real “teeth.”

2. The park is managed as a complete marine eco-
system. This allows the Authority to create a
mosaic of protected areas and multiple-use areas.

3. The Authority manages for a broad range of uses
consistent with the GBR’s essential ecological
characteristics and processes. The many potential
conflicts among park users require the Authority
to consult with users and industries to fashion
regulations and zoning decisions.

4. Continuing public awareness of and meaningful
participation in the Authority’s decisions have
gained the public’s support, which has translated
to political support.

5. The Authority has remained adaptable to the
park’s changing patterns of use. Regulations
and zoning plans have provided mechanisms
for adapting management that responds to new
understanding about the Great Barrier Reef
ecosystem.

Other reasons for its success include the clarity of
its zoning system (Day 2002); so long as people
know where they are, they know what they can and
cannot do.

In discussions about ocean zoning in the 1980s and
'90s, I sometimes heard that the GBRMP is not an ap-
propriate model for some place or other, but when I
asked why, the answer was usually nothing more than
“It is too large.” I respect the challenges of scaling, but
I suspect that the GBRMP zoning model, with some

thoughtful modification, would apply as well in areas
the size of Lundy Marine Nature Reserve as in areas
such as the proposed Northwestern Hawaiian Islands
National Marine Sanctuary (USA), which is about as
large as the GBRMP, and in areas larger still.

If anything, the GBRMP has shown its flexibility by
adding new areas and undertaking a dramatic, com-
prehensive new planning process: The Representative
Areas Program (RAP) (www.gbrmpa.gov.au/corp_site/
key_issues/conservation/rep_areas). One result of the
RAP was to raise the no-take percentage of the Park
from 4.7 percent to 33 percent starting in 2004. An-
other was to raise the area where bottom trawling is
not allowed from about half to about two-thirds of the
Park (MPA News 2003).

The Authority maintains a large, useful website
(www.gbrmpa.gov.au) that is a virtual cookbook for
zoning efforts. A print-out of this website, as well as
copies of Day (2002) and Kelleher (1999, 2000), would
make perfect gifts to officials responsible for ocean
management in the USA and other countries.

Technological Advances That Can
Help Zoning

In the not-too-distant past, there were fewer people
and more fish, so zoning was not the imperative that
it is now. Fortunately, in parallel with the increasing
urgency, there are developments that have made the
task much easier. A legal improvement is the estab-
lishment of EEZs in which there is clear national ju-
risdiction over resource use. A number of other im-
provements are technological.

One of them is improved maps. A variety of tools
for surveying undersea topography have created
higher-resolution information on undersea features
than was available a decade ago. In some cases these
are supplemented by remotely operated submersibles
that can photograph the seafloor under a broader
range of conditions and at much lower cost than
manned submersibles. Earth observation satellite im-
agery has recently provided valuable information
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about currents and patterns of productivity and can be
beamed digitally to licensed receivers around the
world. In combination, for those who can access
them, these tools provide a much clearer picture of
the physical setting for zoning.

Technologies can also help participants in zoning
processes see options more clearly. Geographic infor-
mation systems (GIS) let people superimpose layers of
data in ways that allow rapid quantitative comparison
of options. As an example, if someone wants to know
how shipping lanes and seabirds could interact, GIS
can show their coincidence if the data layers are avail-
able. Another technological advance that facilitates
comprehensive zoning is the Internet. By allowing
people to send text and images across vast distances at
high speed, it facilitates communication, a key ele-
ment in public participation processes.

Finally, technological advances can build trust by
easing the task of ensuring compliance with zoning
schemes. Global positioning systems (GPS) allow ves-
sels to know precisely where they are in reference to
zones. Vessel monitoring systems (VMS) allow officials
to observe the positions and headings of boats in re-
lation to various zones. Knowing that everyone is
complying with mutually agreed upon rules removes
disincentives for those who will benefit from the rules
they have helped to fashion. In place-based systems
such as ocean zoning, knowing where people are is
half the battle.

Some of the aforementioned tools have helped to
impoverish the marine realm by making the sea trans-
parent and reducing chances that fishes can hide in
the depths. It is comforting to know that these same
tools can be used to protect marine life and encourage
sustainable fisheries.

Beyond Denial and Inertia

No matter how desirable it might be for society to
choose its new stable system state, it is not easy for in-
dividuals, sectors, or society as a whole to alter course.
The greatest enemy of change is fear, and two com-
mon manifestations of fear are refusal to recognize ev-

——

ident truths and inertia or inaction even when the
need to act is apparent. At a time when growing num-
bers of fishermen are lamenting Empty Oceans, Empty
Nets (the title of a 2002 national television show in the
United States), some still avow that the scientists are
all wrong, that “there are plenty of fish out there.”
The evidence for the disappearance of marine life is
ubiquitous and overwhelming, yet, as with scientific
findings on cigarette smoking, pesticide impacts, and
climate change, people in some industries steadfastly
deny the validity of any research whose findings they
do not like. There are no circumstances in which the
evidence can win their trust.

As a society, we must decide whether to let those
who will not trust science dictate our collective fate,
and the fate of something even larger than we are: the
sea. What is clear is that we now face a choice between
an appalling certainty—that we are losing marine
biodiversity and fisheries—and the worrisome uncer-
tainties inherent in building a new system to replace
one that has failed. And even when the need to act be-
comes clear, the will to do so is hardly universal. But,
as Chinese philosopher Lao Tzu said 2,200 years ago
in the Tao Te Ching, “A journey of a thousand miles
must begin with a single step.”

Fortunately, there is reason for hope. Societies and
their institutions can consciously embrace funda-
mental change, as illustrated by dramatic social
changes in nations where institutional barriers that
long prevented women from making their fullest con-
tributions to society have been dismantled. It has
happened because so many people came to insist on
change and then compelled decision makers to heed
them. During the same period, US public attitudes
about forests shifted from valuing them as biomass
producers to valuing them as habitats for wildlife, and
management of forests has shifted as a consequence.
In some nations, the same transformation occurred in
public attitudes and government actions concerning
whales (Dallmeyer, Chapter 24). Attitudes and ways of
acting can change.

Polls done for SeaWeb show that 63 percent of
Americans believe that regulations protecting the
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ocean are not strict enough (versus 2 percent who
think they are too strict), and 75 percent favor limit-
ing activities that harm marine biodiversity in MPAs
(versus 10 percent who oppose limitations) (Dropkin
2002). Such widely held public attitudes could presage
fundamental change in governance of waters under
US jurisdiction, suggesting that the United States will
eventually overcome denial and inertia on vital ma-
rine issues.

Conclusions

Since humankind entered the highly unstable (un-
sustainable) period punctuated by the closings of fron-
tier after frontier, our history has been a struggle be-
tween freedom and order. I believe that the lack of
freedom is damaging to the human spirit, and hence
to all of the best areas of human endeavor. But free-
dom cannot mean that anyone can do anything any-
where at any time, especially as frontier eras draw to
a close. It is important to recall the insight of Hannah
Arendt (1951) in The Origins of Totalitarianism:

To abolish the fences of laws between men—as
tyranny does—means to take away man’s liberties
and destroy freedom as a living political reality; for
the space between men as it is hedged in by laws, is
the living space of freedom.

Or, as former US Supreme Court Justice Oliver Wen-
dell Holmes put it, “The right to swing my fist ends
where the other man’s nose begins.” The closing of the
blue frontier requires that we temper the freedom of
those who insist on continuing a ruinous course so
that we can protect the freedoms of the billions of peo-
ple and myriad other living things that owe their well-
being and their very lives—past, present, and future—
to the miraculous diversity of the marine realm.

There is no “silver bullet” that will instantly reverse
decades or centuries of accumulated damage to the
living sea. Some harm is already irreversible. Some op-
tions are forever foreclosed. The impediments to suc-
cess are numerous and formidable. Until now, hu-
mankind’s capacity to harm the sea has far exceeded

our ability to protect it. But over the span of my ca-
reer, and especially in the last few years, I have seen
growing evidence that we are responding to the chal-
lenge of safeguarding the sea’s integrity with new in-
sight, values, and institutional change.

Assembling a workable system of marine steward-
ship that integrates scientific understanding, biodi-
versity conservation, and the needs and values of a
growing world population is a challenge that we have
not, as yet, come anywhere near achieving. Two
things are clear: First, the insights generated by cur-
rent and succeeding generations of marine conserva-
tion biologists will be indispensable for fashioning
systems to protect and restore marine biodiversity.
And second, thanks to the sea’s resilience and to
human ingenuity, we still have a chance to leave fu-
ture generations biologically diverse oceans if we act
quickly and effectively.

The challenge is vast, complex, difficult, and yet
quite clear. I believe that we will meet it.
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