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The urgent need to reduce the intense pressure and
destructive power that modern fishing practices apply
to the world’s fisheries, and the oceans that support
them, is now widely recognized (e.g. FAO 2002a,
Hilborn et al. 2003). However, there is far less agree-
ment over the exact levels to which fishing mortality
must be reduced and over how to reduce the indirect
effects of fishing (e.g. bycatch, destruction of the
seafloor), in order to ensure sustainability of catches
and the health of marine ecosystems. And this is to say
nothing of disagreements over how these goals might
be achieved. It has proven all too easy for various
factions—including some fishery scientists—to blame
our having arrived at the current crossroads on the
ineffectiveness of existing management practices, and
on the scientific advice that underlies it. Driven by
these forces, and in recognition of the significant direct
and collateral impacts that fishing imposes on marine
ecosystems, an Ecosystem Approach to Fisheries (EAF)
is rapidly being adopted by institutions charged with
stewardship of the marine environment (e.g. NOAA
1999, Brodziak & Link 2002, FAO 2003, Garcia et al.
2003, Sinclair & Valdimarsson 2003). In conjunction
with this EAF is the implementation of Marine Pro-
tected Areas (MPAs), including marine reserves. Both
EAF and MPAs implicitly recognize that the value (to
humanity) of the whole ecosystem is much greater

than the sum of its parts—a commendable step for-
ward in-and-of itself. However, there is some disagree-
ment over whether the EAF, and MPAs, truly represent
alternatives that will be any more effective in assisting
us with sustainable management of marine resources
than historical practices. Regardless of the approach
that is taken to decide upon catch limits, or on the loca-
tion, size and number of MPAs, there will always be
the complicated (and socio-economically-politically
charged) question of how these policies should be
implemented and enforced; that is, governance (see,
for example, Mace 2001, Sissenwine & Mace 2003,
Caddy 2004, Cochrane 2004, Stefansson 2004). To
address these issues, we solicited essay-style contribu-
tions from several of the marine and fishery scientists
who are at the forefront of the ongoing debate. Those
essays are presented here. 

We will not use space summarizing the content of
this Theme Section (TS)—we encourage you to read
through it. Rather, we take this opportunity to high-
light some of the most important conclusions that issue
from the essays when they are taken as a whole and to
add some commentary of our own. The acronyms used
in this TS are listed in Table 1.

In the critical recommendation of such fishery man-
agement tools as limits on maximum fishing mortality,
minimum spawning stock biomass, or total allowable
catch levels, fishery scientists often disagree about
seemingly subtle (to the layman) aspects of data analy-
sis and interpretation. Although debates such as these
are at the core of the scientific process, the fact that
fishery scientists themselves do not always agree has
been the focus of socio-political criticism, and is surely
one of the reasons that advice on catch quotas is not
often strictly heeded. In the case of the contributions to
this TS, written by proponents sitting on both sides of
the fence, there is a convincing consensus on most of
the key issues. While there is disagreement over just
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how severely depleted some fish stocks are, and on
whether and how quickly they will recover, all agree
that many stocks are overexploited. While there is
some disagreement over just how much fishing must
be reduced, all agree that current levels of overcapa-
city in the world’s fishing fleets are not sustainable.
While there is disagreement over equating MPAs and
EAF, all agree that MPAs will complement other man-
agement tools, within an EAF or not. Thus, for each
and every major issue, while there might be disagree-
ment on the details, there is unanimity over the press-
ing need for action to protect marine ecosystems. And
that must be made the focus of public attention.

Iles (1980) refers to ‘…a ‘Bio-Energetic Multi-Species
Ecosystem Dynamics (BEMUSED)… ’ basis for setting
catch quotas. This illustrates how the idea of taking an
EAF is really nothing new, and it highlights that,
unless we are truly more clever (and richer with data)
than we were almost 25 yr ago, following EAF could
leave us just as bemused, and/or muddled (see Hedg-
peth 1977). Iles (1980) also stated that ‘…social, politi-
cal, and economic factors are at least as important in
fisheries management as the scientific knowledge of
the resource.’ This conclusion, arrived at 24 yr ago, is
reiterated by several contributors to this TS—gover-
nance, and not science, remains the weakest link in the
management chain (also see Hutchings et al. 1997,
Harris 1998, Policansky 1998, FAO 2003, Cochrane
2004). Thus, even if we were able to provide managers
with perfect scientific prediction, that alone will not
help. Following from all of this, if there is any hope of
succeeding with an EAF, or any real chance of control-
ling fishing, the organizations and institutions involved
in the governance of marine resources will have to be
totally revamped. The new structure will have to in-
clude stakeholders, social and political scientists, econ-
omists, lawyers, political lobbyists, educators, journal-
ists, civil engineers, ecologists, fishery scientists and
oceanographers, all operating in a conciliatory and
integrative environment.

We hope that the following analogy will illustrate
that it is untenable to ignore the counsel of fishery
scientists, even when they disagree and/or provide
advice that is based upon highly uncertain assess-
ments (also see Stefansson 2004). If meteorologists say
that a major storm is coming, people are relocated to
safer places, and houses and buildings are boarded
up. Even if the predictions about when and where
the storm will hit—provided by extensive networks
of expensive ground-based monitoring devices and
weather satellites—are not very accurate (because the
storm’s behaviour is unpredictable), precautions are
still taken, often over a very wide geographic area…
just in case. This illustrates that society does not expect
meteorologists to predict the weather with any degree

of accuracy, yet we have somehow all learned to live
with that, and take appropriate precautions nonethe-
less. In the face of this analogy, we must ask: why does
society have higher expectations of fishery scientists
with respect to their ability to accurately predict the
numbers of fish that will be in the sea several years into
the future? Further, why is it so difficult for fishery sci-
entists to convince society, authorities, and stakehold-
ers to take a precautionary approach towards the
management and conservation of fish stocks (or whole
ecosystems) (see Lotze’s contribution to this TS)?
Finally, if people are routinely relocated to a safe place
when a potentially destructive storm is coming, why is
it so difficult to recognize the inherent rights that
marine fauna have to a safe haven (in the form, for
example, of MPAs)? The international treaty repre-
sented by the Montreal Protocol on Substances that
Deplete the Ozone Layer is another example of how
society can respond when the stakes are high and the
need is urgent: society can adopt and implement pre-
cautionary approaches to the management of the
world’s resources, even when there are complex mix-
tures of stake holders. Hopefully, we will be able to
achieve the same for the world’s marine ecosystems.
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Table 1. Acronyms and their full forms used in the TS

Abbreviation/ Full name
acronym

BEMUSED Bio-Energetic Multi Species Ecosystem 
Dynamics

CML Census of Marine Life
EAF Ecosystem Approach to Fisheries
EEZ Exclusive Economic Zones
FAO Food and Agriculture Organization 
GIS Geographic Information System
GLOBEC Global Ocean Ecosystem Dynamic Programs
GOOS Global Ocean Observing System
ICES International Council for the Exploration of 

the Sea
ICNAF International Convention  for the Northwest 

Atlantic Fisheries
ITQ Individual Transferable Quotas
IUCN International Union for the Conservation of

Nature
LME Large Marine Ecosystem
MPA Marine Protected Areas
MSY Maximum Sustainable Yield
MVH Member-Vagrant Hypothesis
NOAA National Oceanic and Atmospheric 

Administration
OECD Organisation for Economic Co-operation and 

Development
PISCO Partnership for Interdisciplinary Studies of 

Coastal Oceans
UNDP United Nations Development Plan
UNEP United Nations Environmental Programme
TAC Total Allowable Catch
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ists who extract and standardize data from scientific
publications. FishBase encourages contributions from
the scientific community, in close collaboration with a
global network of experts on various taxa and topics. It
also provides access to more than 1.5 million records in
over 30 other distributed databases, and acts as an
electronic archive for historical datasets. FishBase now
receives over 10 million hits per month from a wide
variety of users from all over the world, thus demon-
strating beyond doubt that there is substantial public
interest in scientific information if it is presented in a
user friendly manner. 

However, ecosystems and fisheries are not com-
prised only of fishes. Hence, other taxonomic groups
and data-sources also need to be considered, e.g.
through joint initiatives such as the standardization
and cross-linking of existing databases, as now
achieved by linking the Sea Around Us database
with the cephalopod database CephBase (see www.
cephbase.org). Alternatively, new biodiversity data
sources need to be created, such as the Scientific Expe-
ditions Database being developed by M. L. D. Palo-
mares, parts of which are currently accessible through
FishBase. Such historic information, together with
long-term data sets as derived from surveys (e.g.
http://ram.biology.dal.ca/~myers/welcome.html), pro-
vide crucial historical baselines to inform public policy
debate. Such information also counters the ‘shifting
baseline syndrome’ (Pauly 1995), which describes
humanity’s general inability to fully understand the
changes our actions have caused, once these changes
are outside the observers generational memory. This
implies that we do not readily appreciate what ecosys-
tems were like on timelines outside of our personal
experience.

Dealing with denial. Debate and critical evaluation
of scientific investigations are an integral and valuable
part of science, leading to improved insights into nat-
ural processes and contributing to scientific consensus.
As mentioned above, the real problems arise from
denying the obvious in order to maintain a status quo
that benefits only a few. The most obvious recent
example is that of B. Lomborg, whose self-serving
argumentation about an environmental ‘litany’ in the
Skeptical Environmentalist (Lomborg 2001) has been
shown, by recognised experts in their field (see e.g.
Grubb 2001, Pimm & Harvey 2001), to be a misleading,
superficial treatment of environmental issues, founded
on misrepresentation and selective quotations from the
literature. This is also true for Lomborgs’ treatment of
fisheries (Pauly 2002), which includes, for example, the
assertion that marine products provide a vanishingly
small percentage of global protein intake, clearly
ignoring the utter dependence on cheap fish by mil-
lions of people in developing countries, whose marine

resources are increasingly exploited by distant-water
fleets from developed countries, with little economic or
food-security returns (Kaczynski & Fluharty 2002). 

With regards to fisheries and the need for ecosystem-
based management, the existence of overfishing is not
disputed by the scientific community (as mentioned
earlier), although specific aspects of the problem might
be argued about as part of normal scientific debate
(Hilborn et al. 2003). The real problem is not the tech-
nical quibble over the magnitude of decline in a stock
or degradation of ecosystems, but rather the more fun-
damental problem of fisheries being a force exerting
pressure on stocks and disturbing ecosystems, all with
little or no ‘counter-weight’. The recent trend towards
evaluating fisheries in a conservation context, such as
the growing influence of endangered species legisla-
tion and non-extractive interests in fisheries manage-
ment, are examples of ‘counter-weights’ that may lead
to more precaution and balance. 

Putting fisheries in their ecosystem context. No one
seriously argues that ecosystem-based management
is about abandoning traditional single-species stock
assessments. Indeed, most modeling approaches pro-
viding ecosystem-based information for improving
fisheries management and re-building ecosystems rely
on single-species assessments as a sizeable part of
their input data (e.g. Christensen et al. 2003). Nor is
ecosystem-based management only about thought-
lessly setting up no-take marine reserves, leading to
the common accusation that all this would do is con-
centrate the same fishing effort into the remaining,
reduced fishing areas (Hilborn 2003). Such oversimpli-
fied arguments completely miss the major point of the
solutions offered by proponents of ecosystem-based
management. Put simply, the point is that the various
factors act in combination, and need to be addressed as
such—combined—and, hence, ecosystem based. To
achieve this requires a truly ‘inclusive’ public policy
environment, leading to better governance of these
public resources (i.e. the ecosystems) than is currently
the case with most fisheries around the globe. 
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