To appear in: 18 Journal of International Wildlife Law & Policy, xxx-xxx (2015).

REVIEW ESSAY

Adapting the Law of Fish and Wildlife to the
Science of Climate Change

Jennifer Brewer*
Geoffrey Wandesforde-Smith **
Nicholas S.J. Watts***
I
Few things have been more frustrating and disappointing in the modern history of
environmental law and policy, including that specifically applicable to terrestrial and
marine species around the world, than the failure to take account of and respond to
climate change.1 The science of climate change is far from being an exclusively
American achievement.2 But, perhaps because the United States was born of the Age
of Enlightenment, few countries have evidenced a more persistent and determined effort
to ground the legitimacy of and authorities for their public policies for resources on
science and reason. And perhaps that also goes a long way to explain why the recent
outpouring, we might well call it a deluge, of scholarship pleading for resources law and
policy to be adapted to the realities of climate change has been more assiduous,
voluminous, and incredulous in the United States than in other countries.3
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The truth of the matter is that the United States has reaped enormous benefits,
almost unbelievable wealth, in fact, for more than two hundred years, from putting its
resources to productive use by first asking what can be known about them and then
putting that knowledge to work.4
This was the enlightenment impulse that caused the early republic to send
expeditions westward for continental exploration.5 It is what impelled the United States
Navy to take a serious interest in scientific research beginning in the early nineteenth
century.6 It prompted the American states and then the federal government to create
knowledge-based agencies, such as geological and biological surveys, towards the end
of the nineteenth century, laying the instrumental groundwork for a Progressive land
policy for minerals, forests, and eventually parks.7 Science was also the basis for
harnessing and channeling scarce water resources and using them to reclaim a divided
west.8 And let us remember that most of America’s largest and greatest state
universities began life as land grant colleges, where the chief objectives were the
advancement of agricultural science and engineering and then, through extension, a
transformation in the productivity of America’s farms and the wealth of American
farmers.9
Indeed, the economic development of the United States has always rested, and

very successfully so, on an acute appreciation of how to make the best science the

handmaiden of good laws and policies for turning a continental country’s abundant
nature into wealth.10 From the perspective of history, then, what is fast becoming the
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chronic failure11 to ask what new economic opportunities for the nation as a whole lie in
the science of climate change might fairly be described as puzzling and perhaps even,
although not in any unpatriotic sense, as un-American.
There are people and governments and private companies, of course, who see
climate change as an opportunity to make money from transforming nature into wealth
in new ways. They would like greater license to convert sunshine and wind into
electrical energy, for example. Such a policy would be in line with having governments
at all levels exert more authority to reduce greenhouse gas emissions, encourage
energy conservation, and stimulate energy production from renewable resources.
The rub, of course, is that new orderings of authority to promote renewables, in
the name of counteracting climate change, have to contend with older forms of authority
that gave license for the enhancement of economic value and social good by exploiting
non-renewable resources. The trick, then, in a liberal democracy is to reconcile the two
– to invent instruments that enable adaptation to climate change without destroying or
unreasonably restricting the ways of creating wealth from nature that the state has
previously sanctioned.
Is this something we know how to do, or are at least learning how to do? Judging
from a recent survey12 of opportunities to make law and policy once again the
handmaidens of enlightened change, this time by adapting ocean and coastal law and
policy to climate science, the answers to these questions are less than reassuring.
They are also, given the history of ocean and coastal law and policy, and of the way
they have been shaped by science, more than a little surprising.
II
Recall that for most of human history the oceans were so little studied and, therefore, so
poorly understood, yet also perceived to be so vast and so unaffected by whatever
demands people made upon them, that the resources the oceans contained were
thought for all practicable purposes to be inexhaustible. The chief thing governments
needed to do to turn marine resources into wealth was ensure unlimited access to the
bounty of the seas. This they did by guaranteeing the freedom of the seas, beyond the
traditional three mile limit,13 and beyond that by placing only the most minimal of
restrictions either on the behavior of resource exploiters or on the techniques and
equipment they used.
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In the context of fisheries law and policy, DeSombre and Barkin add that:
Until the era of industrial fishing, the very idea that humans could threaten the bounty of
the sea seemed absurd. As recently as the 1950s, despite clear evidence of decline in
some major fisheries, the argument was still made that human efforts were not a threat
to global fish stocks. A 1954 book written by two marine scientists was entitled The
Inexhaustible Sea, indicating how even scholars conceptualized ocean resources not
much more than half a century ago. Serious international efforts to meaningfully manage
[sic] global fisheries did not develop real momentum until the 1970s, when evidence of
depletion of major stocks could no longer be ignored.14

There were, however, serious and sustained efforts made earlier at both the state
and federal levels to argue that inexhaustibility was a myth and that, unless fishing effort
was brought into line with what was actually known about the oceans and marine
resources, great damage could be done both to the ocean environment and to the
fishers and fisheries intent on extracting wealth from it. The story is a long one, and the
search for legal and policy instruments that might use the available science to best
advantage is complex, conflict-ridden and far from being concluded on any basis that
attracts a broad consensus.15
The all-time classic version of the story, told from the perspective of a single state
and spanning a hundred and thirty years, is the one told by Arthur McEvoy about
California.16 His mesmerizing story does not stand alone, however, and the strands that
inter-weave it with the national and international history of marine science,17 with the
often bitter and protracted struggle for acceptance of limited entry in fisheries,18 and with
two major episodes of domestic political mobilization by the ocean community since the
late 1960s19 form a rich tapestry of environmental scholarship.
14
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One of the things we learn from this substantial body of work is that scientific
developments in oceanography have had an enduring influence, beginning as far back
as the 1890s, and have persistently pulled law and policy towards ideals of
comprehensiveness, ecosystem-based management and integrated ocean and coastal
regulation.20 But what we also learn is that the scientific impulse to understand oceans
and coasts and their resources in terms of their constituent ecosystems has had only a
slow and incremental leavening effect on the political development of instruments that
either license the exploitation of marine resources or seek to control their external
effects, or increasingly in recent decades try to do both simultaneously.21
Although much has been made of the way in which both the Stratton Commission
in 1969 and the Pew and USCOP panels in 2003 and 2004 substantially advanced
ecosystem-based management ideals for coasts and oceans,22 the law and policy
legacies of all the commissions are marked by what Scheiber calls “the intractable
realities of segmentation,”23 a term he derives from the Stratton Commission’s own
words:
It is impossible to deal with development and management issues in terms of marine
resources as a whole, although [some] general policy considerations must be
accommodated…. There is no single national policy uniformly applicable to all resources,
just as there is no single defense, economic, or foreign policy. Rather, there is only a
body of experience and general objectives which guide decisions on specific issues at
specific times.24 [Emphasis added].

Thanks to the energy and initiative of Richard Hildreth, and his collaborators at
the University of Oregon Law School’s Ocean and Coastal Law Center, it became
possible to track in great detail the multiple spillovers from and correlates of the Stratton
Commission’s work, and the way they played out over time, both in relation to the
domestic environmental movement in the 1970s and the contemporaneous international
National Ocean Service, 1998). The ocean community, Scheiber writes, grew out of a tradition of corporativism
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initiatives to recast the law of the sea.25 The basis was thus laid for the publication in
1999 of the first authoritative text on ocean and coastal law, now in its fourth edition,26 in
much the same way that the mobilization of the ocean community behind the Pew and
USCOP initiatives enabled, among other things, a second authoritative and
comprehensive text on ocean and coastal law that appeared in 2009.27
Both of these standard texts are testimony to the power of segmentation to
counteract the imperatives of comprehensiveness.
Indeed, as Donna Christie observes, in the thirty years that separate Stratton
from Pew and USCOP:
[T]he number of laws and agencies involved in the management of ocean resources
dramatically expanded. The Pew Oceans Commission and USCOP estimated that at
least twenty federal agencies are involved in implementing over 140 ocean-related
statutes. It is not surprising that these commissions continued to view the jurisdictional
scope and the fragmented and over-lapping system of ocean governance as primary
impediments to implementing coherent and effective ocean policy. Neither the creation
of NOAA nor the development of state coastal management regimes under the Coastal
Zone Management Act [the two principal institutional legacies of Stratton] provided a
framework sufficient to coordinate the regulation and management of ocean and coastal
activities and the conflicts that have proliferated as coastal and ocean uses have
continued to intensify [citations omitted].28

The important lessons to be learned, then, from tracing the ways in which
scientific development and political development have been intertwined in the ocean
and coastal domains over the last several decades are profound. The real interests in
the wealth of the oceans, both exploitive interests and, latterly, protective interests that
the government has incrementally recognized and legitimated by creating separate or,
to use Scheiber’s term, segmented statutes and agencies are now increasingly forced to
confront each other.
Moreover, while they remain segmented, they are now also so thoroughly
entangled in each other’s affairs – twenty agencies and more than a hundred and forty
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statutes at the federal level alone, as Christie reminds us29 – that repeated and insistent
demands at this point for policymakers to attend to the imperatives of
comprehensiveness will probably do little more than set the various established
stakeholders at loggerheads.30 And it is little surprise that, in the face of such stalemate,
schemes for government to cede authority to remedies relying on privatization begin to
seem attractive, especially if they are coincident with the shifting ideological alignments
of key institutions. This would go some way to explain, for example, the recent
willingness of at least some conservative parts of Congress and the executive branch to
institute catch shares as a universal, limited-entry, privatized solution for the overexploitation of fisheries.31
III
One might have thought that a welcome attempt to re-examine textbook truths about
ocean and coastal law in the light of climate change32 would take these lessons of
history very much to heart. In fact, in a new, over-arching survey, canvassing mostly
American but some international perspectives, not a great deal is said, except in
passing, here and there, about how we got to where we are or about the intersection,
now of many decades standing, between scientific and political development in ocean
management. The emphasis is rather on our present state of unpreparedness to
respond to climate change and on what we could and, more often, should do next. The
forward-looking and prescriptive tone is set in a foreword:
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Paying attention to climate change impacts on the Earth’s oceans and coasts….suggests
many foci for increased attention in ocean and coastal law. The increased threats that
climate change poses to marine biodiversity – and the consequent threats that arise to
food security, community stability, public health, and national security – counsels that the
nations of the world redouble their efforts to protect that resource. Specifically, nations
should more effectively manage fisheries for long-term productivity; protect more of the
ocean’s critical habitat areas in marine protected areas and through marine spatial
planning; develop cooperative management arrangements for shifting fisheries, akin to
the structures already in place for highly migratory species; and develop policies for the
use of oceans for mariculture (marine aquaculture).33

This is, of course, an ambitious agenda, to say the least, and even in seven
hundred pages we get only glimpses of what is actually getting increased attention.
After a big picture overview,34 contributions are divided into two unequal parts, the larger
dealing with ocean issues and the smaller with coastal problems and experiences.
Readers of the Journal will be most interested in the sections dealing with fisheries and
marine habitat,35 marine mammals,36 marine invasive species,37 and case studies of
attempts by some American states38 to prepare for climate change adaptation.
Overall, what emerges from these several contributions is, first, a clear sense that
existing authorities are not up to the job and need to be reformed.
Thus Farady writes, for example, that the “current fishery management regime
[for New England] is inadequate to respond to changes in fish stocks and the ecosystem
caused by climate change….[and] needs to be revised to take into account…changes in
where fish are found, how many of them there are, and who is catching them.”39
McLaughlin considers it “unlikely that policy responses to climate change [of benefit to
the Gulf of Mexico] will be incorporated into federal legislation such as the MSA in the
near term.”40 And in the Pacific and the Arctic “the legal and regulatory system [is] not
designed with ecosystem resilience and integrity as a primary purpose. It is still largely
33
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concerned with the effects of fishing on fish, and the effects of fishing on other aspects
of the marine environment… It was not built to consider the effects of changes to the
marine environment on fish, on habitat, and ultimately on fishing.”41
With respect to endangered species and marine mammals, the Endangered
Species Act (ESA) has been more effective than the Marine Mammal Protection Act
(MMPA) in dealing with the impacts of climate change on marine species, chiefly
because the MMPA includes no authority to avoid harm by protecting habitat.42 Segal
finds no evidence, however, that climate change impacts on listed species are being
“incorporated systematically and rigorously into ESA decision making.”43 And while
Rizzardi concludes that the MMPA has had some success managing direct take or
harassment of marine mammals, it has been far less successful in dealing with indirect
effects like those attributable to climate change, not least because the process is so
data-intensive, ridden with uncertainty, and therefore expensive.44
In the past, the structure of political opportunity has led environmental advocacy
groups to rely on litigation and the courts to make both the ESA and the MMPA useful
tools for shaping ocean policy. But Rizzardi takes the view that, unless there are
statutory reforms of the MMPA and changes in the way the law is funded, the ability of
litigation to drive substantive changes in policy seems likely to be materially
diminished.45
The other major point that emerges clearly, both from the chapters in the book
examining U.S. experience and from those painting on a broader international canvas, is
that the fundamental tension in ocean law and policy between the intractable realities of
segmentation and the impulse to premise legal reforms on ideals of comprehensiveness
is still very much alive and well. And where one stands on this issue depends very
much on where one sits.
Thus, although Hossain takes a broadly comprehensive view of the complexities
involved in governing marine resources in the Arctic, his sensitivity to “the historic and
traditional usage rights [in those] resources, in particular the living resources, by the
significant number of indigenous peoples inhabiting the region”46 leads him to endorse
specific sector based reforms. “A piecemeal approach,” he writes, offers “a viable tool
to adapt the existing regime,” with perhaps some coordination of the pieces by the Arctic
Council.47 In the Antarctic, on the other hand, while the urgency of climate change and
the fragility of the continent both demand “greater integration of…otherwise piecemeal
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regimes,”48 a number of issues “such as the determination of EEZs, the designation of
polar marine reserves, [and] shipping compliance regimes….are likely to be more
effectively implemented through specialized instruments.”49 And in the Indian Ocean,
where Techera sees a pressing need to “ensure a foundation of strong regionalism…to
develop fresh and unified approaches to combating climate change,” 50 she nonetheless
argues that “as in the legally pluralist Pacific…, differences in each nation’s state-based
and customary law must be acknowledged.”51
Those who want to reform law and policy to make them more responsive to
climate science appear, then, to be pretty much where Scheiber was in 1998.52 They
want their comprehensive and integrated and unified visions informed by the ideal of
ecosystem-based management to be driving change, but they want to eat their
segmented cake too, depending on which interests they think need to be most favored
or have the strongest voice.53 The prospect is one of being trapped on a law and policy
merry-go-round that becomes ever more elaborate as reform ideas spin from
comprehensiveness to segmentation, and back again. As authorizations for new ways
of extracting wealth from the oceans jostle each other for priority, demands to constrain
the negative externalities they impose on each other intensify and the data demands of
decision making escalate. Perhaps there is no way forward for the political development
of ocean and coastal law and policy.
The critical assumption in all of the contributions to Climate Change Impacts on
Ocean and Coastal Law54 seems to be that, if there is a way forward, it lies in finding

better ways through law reform of taking science into account so that the marine
environment, and all the living and non-living resources it sustains, can be protected, or
better protected, from human-induced change, from the consequences of what is
increasingly referred to as the Anthropocene.55
But it is one thing to try to save oceans and coasts from changes that would
never occur or would not be as bad for the environment as they might otherwise be, if
we adapted ourselves to climate change realities and if we avoided or mitigated the
worst environmental impacts of our marine resource behavior and consumption. It is,
however, an altogether different thing to account for the very real possibility that, no
matter how good we get at using science to protect nature, the environment will change
anyway, and is already changing in ways that are essentially irreversible?56 In the latter
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case, we ought to be at least as much or more concerned with what environmental
change will do to us, and to our schemes for productivity and progress, as we are about
the impacts we might have on an environment that is on a trajectory for substantial and
unsettling change no matter what we do. Can law and policy countenance such
analyses?
Consider the intriguing and provocative proposition now facing the California
Supreme Court.57 In 2011, the Ballona Wetlands Lands Trust and the Ballona
Ecosystem Education Project challenged a mixed-use real estate development in
southern California located about two miles from the coast. The complaint was that the
environmental impact assessment performed on the project, a document known in
California law under the California Environmental Quality Act (CEQA) as an
environmental impact report (EIR), had failed to account for the possibility that after the
development was approved and constructed, if it was approved and constructed, a
projected rise in sea level driven by climate change would inundate the project, making
it substantially unlivable and destroying settled expectations about rising real estate
values.
An appellate court held that the California Environmental Quality Act (CEQA)
required consideration of the impacts developments might have on the coastal
environment but did not require consideration of impacts on developments caused by
climate-induced environmental change.58 The purpose of an environmental impact
assessment law, such as CEQA, the court said, was to identify the significant effects of
a project on the environment, not the significant effects of the environment on a
project.59 On appeal, the California Supreme Court denied review. But after the
Attorney General took an interest in the case and the state Legislature drafted a bill to
reverse the appellate court decision, the California Supreme Court agreed to reconsider
the issue on the basis of a different case and controversy,60 and a final decision is still
pending.
The work collected in Climate Change Impacts on Ocean and Coastal Law
argues that we need a change of course, that by seizing opportunities to make new law
we can begin to address issues climate science tells us are compelling, such as fish
stock migration,61 the differential degradation of coasts and beaches,62 and the
difficulties of exercising social control at sea.63 We come away equally impressed,
however, by the need for some stronger collective thinking about new ways to see and
exploit the structure of opportunities for change that are embedded in laws we already
have. The Ballona wetlands litigation in California is one case in point and a case in
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which the technical and organizational ability of the plaintiffs to demonstrate how a
development project would affect coastal ecosystems and put people in harm’s way was
crucial to making themselves heard and their influence felt.64
In the very different context of many other parts of the world, such as the Indian
Ocean, as Techera underlines, the same ability would be hard to find. Although the
region has in place a rich tapestry of laws in the form of international treaty
commitments,65 regional and sub-regional agreements,66 and in many cases national
climate legislation and action plans,67 the technical and financial capacities to exploit the
opportunities they provide to shape and influence policy, especially at the local level,68
are not well developed. Nor is there the same level of legal and institutional
commitment to the representation of and consultation with community interests that
Roche and his colleagues find in the Alaskan Arctic.69
It would have been useful to ask more specifically, then, how the countries in the
Indian Ocean region, some of which are developing countries and in some cases also
small island developing states, or least developed countries, or both, can address
capacity issues. Techera holds out for an intensification of governmental efforts at
regional cooperation that have been ongoing since at least the early 1980s but have so
far “not come to fruition.”70 It strikes us, however, that that is a slender reed on which to
hang the future of the fish and wildlife resources not just of the Indian Ocean region but
also of other large parts of the world where there are significant numbers of lesser
developed countries with vital coast and ocean interests.
There is some evidence that others have reached the same conclusion and that,
in the particular case of fisheries, local communities faced with frustration at
underperforming central governments and uncertain property rights in the limited entry
schemes advanced by major international aid agencies71 are asking what they can do to
help themselves, turning as best they can to science and scientists to help their cause in
ways that resonate deeply with the long history of the interweaving of science and policy
we have sketched, here.72 Techera’s foray into the Indian Ocean is insufficient by itself
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to analyse these developments and should have been supplemented with more
international rather than U.S.-centric chapters. But a start has been made, and we look
forward to other books and Journal contributions that build on what is an initial
assessment.
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