10. The ecosystem approach:
the fisheries’ silent revolution

Philippe Cury and Didier Gascuel

Fishing has a direct impact
on the resources being exploited,
but also indirect effects on other
species and on marine habitats.
Overexploitation of predator fish
(tuna, cod, grouper...), or sharks,
results in unstable ecosystems.
Forage fish such as sardines,
anchovies or herring are caught
in large quantities but are lost
prey for predators including birds,
mammals or larger fish. On the
other hand, discarding of non-
marketable species impact marine
biodiversity. Finally, dredging and
trawling damage the seabed and
have significant effects on the health
status of ecosystems. To be added to
the ecosystem impacts of fisheries,
are other anthropogenic impacts,
including the destruction of certain
habitats (regression of wetlands or
mangroves) and biological pollution
(invasive species, cf. VI.8). Climate
change also affects the dynamics
of marine resources (cf. V1.3). The
distribution area of many species
is shifting towards the poles under
global warming, while ocean
acidification is destroying corals
and altering plankton productivity
(cf. 11.9). Ultimately, it is the
overall properties of ecosystems
that may be affected, including
productivity, functional biodiversity
and resilience.

The ecosystem approach to fisheries aims to reconcile biodiversity conservation,
fishing activities that respect all the components of ecosystems and habitats,
while maintaining catches and jobs at a high level. a) Colony of Acropora pulchra.
© A. KOK. b) Fish for bouillabaisse on the Old Port of Marseille. © R. SMALLKAA.
c) The ‘Pierre Alain Atao’ sardine boat entering the Concarneau seaport. © Pline. m
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Reconciling
exploitation
and conservation

A global vision recently imposed
itself along with the Ecosystem
Approach to Fisheries (EAF): the
sustainable exploitation of resources,
respectful of marine ecosystems.
The EAF promises to reconcile the
exploitation and conservation of all
species, based on the ecosystems,
now recognized as the appropriate
scale for the integration of scientific
knowledge and for management. The
EAF emerged with the 1992 Rio
Declaration (Agenda 21) and the
FAO Code of Conduct for Fisheries
in 1995. The role and importance
of the EAF was recognized by 47
countries at the Conference on
Responsible Fisheries in Marine
Ecosystems held in Reykjavik in
October 2001.

The EAF now has very direct
impacts on fisheries management
in some countries including South
Africa, Australia, and the United
States. In Europe, it is included in the
texts of the Common Fisheries Policy
(CFP), but the implementation
process is slow and tentative. For
the past 50 years and still today,
fisheries management has been based
on scientific advice, which is based
on a ‘single-species’ approach. Fishing
quotas are calculated on a stock-by-
stock basis (for North Sea cod, Bay of
Biscay anchovy...), secking to ensure
the ecological sustainability of each
species, but ignoring the complexity
of marine ecosystems.

The EAF is, or should
be, a process of continuous
improvement that changes our
relationships with nature and
with the governance of the oceans.
The international commitments
made at the World Summit on

Sustainable Development in 2002
in Johannesburg or at the convention
on biodiversity in Nagoya in 2010
require countries to ‘incorporate
ecosystem considerations in fisheries
management. In concrete terms,
the countries pledged to restore
collapsed fish stocks if possible by
2015, or by 2020 at the latest, and
to establish a network of marine
reserves covering at least 10% of the
ocean surface area by 2020.

European directives also refer
to the need to ‘minimize the impact
of fishing on ecosystems. Behind
this expression is actually a major
issue. In the face of the complexity
and unpredictability of ecosystems,
it is necessary to implement a
precautionary approach that not
only defines maximum permissible
impacts, but develops a culture of
continuous research for a minimum
impact. This concerns, for example,
the optimization of catch sizes,
fishing technologies, fishing seasons
and fishing areas. Overall, it is
possible to fish better, or even more,
but by impactingless.

The role of science

The role of research is a key in
the implementation of the EAF.
For scientists responsible for for-
mulating advice and management
recommendations, this approach
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leads to a profound renewal of the
fields of research. It is no longer a
matter of analyzing and modeling
the dynamics of exploited stocks,
but of understanding the multiple
interactions that determine the
functioning of marine ecosystems
and exploitation systems. Major
scientific advances have been made
in recent years in the ecology of
interactions. Scenario building for
the evolution of socio-ecosystems
in the context of climate change
has been revolutionized by new
modeling techniques. Ecosystem
simulation models that combine
climate change, changes in the bio-
geochemical productivity of the
oceans and exploitation of human
populations are also being deve-
loped with fine three-dimensional
spatial and temporal resolution.
The approaches ‘indicator’ makes it
possible to better evaluate the eco-
nomic and ecological performance
of the different fishing methods,
with a view to fleet-based manage-
ment. These scientific advances are
powerful tools, but are still rarely
used to improve the operational
management of marine resources.

These complementary initia-
tives will make it possible to imple-
ment the ecosystem approach in an
increasingly integrative framework
and will enable the sustainable
exploitation of marine ecosystems
in a context of increasingly pressu-
ring and complex issues.
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