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Case Study

Climate change is one of the main factors influencing the
structure and functioning of marine ecosystems, mainly because of
the rise in water temperature [1]. Its effects are expected to increase
in the near future, especially in the Mediterranean region which
has been defined as a primary « hot-spot » regarding future climate
change projections [2]. From 1950 to 2009, the average temperature
of Mediterranean surface waters increased more (+ 0.50°C) than
those of oceanic waters (e.g. + 0.42°C for the Atlantic Ocean and +
0.30°C for the Pacific Ocean) [3]. In addition, based on the different
GHG (Greenhouse Gas) emission scenarios proposed by the IPCC
(Intergovernmental Panel on Climate Change), models predict an
increase in Mediterranean surface temperatures ranging from + 1.73°C
to +2.97°C Ocean warming for the period 2070-2090 compared to the
period 1961-1990 [4]. Ocean warming can exert a direct influence
on marine organisms, for example, leading to mass mortality events
of benthic invertebrates [5] or affecting many life history traits of fish
[6]. Such influence has also lead to the upheaval in the geography
of the climate in the Mediterranean basin impacting ultimately on
the distribution range of species. Indeed, the Mediterranean Sea is
not exempted from « tropicalization » phenomena via the arrival of
exotic species, neither from « meridionalization » via the extension
of the distribution area of species with affinity to warm-waters [7].
Exotic species can be invasive and thus, can seriously disrupt the
existing ecosystems [8]. On the island of Corsica, this is the case of the
bluespotted cornetfish (Fistularia commersonii), a Atlantic lessepsian
the Atlantic crab Percnon gibbesi fish species observed in the Lavezzi
islands since 2008, the Atlantic crab Percnon gibbesi crab spotted in
the Bonifacio Strait for the first time in 2010 or the famous algae
Caulerpa cylindracea [9]. Although the effects of these changes on
a global scale are currently under discussion, on a local scale, they
bring about significant changes in terms of structure and functioning
of marine ecosystems [1]. Furthermore, climate change is considered
as responsible for a decline of more than 4% in global marine fisheries
production from 1930 to 2010, with up to 35% in particularly
productive regions, although some species appear to be favour [10].
While it is complex to fully discriminate the impacts of fishing from
the effects of climate change [11] fishing can strongly amplify negative
population fluctuations [12].
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Artisanal fisheries or small-scale coastal fisheries are particularly
important in the Mediterranean Sea and especially in Corsica. It is
the fourth largest island in the Mediterranean Sea located relatively
central within the western basin. The island has a surface area of 8722
km? and a coastline of 1047 km, representing more than half of the
French Mediterranean coast. In 2015, 91% of the 195 active boats of
the Corsican fishing fleet corresponded to artisanal fisheries. This
region is among the least intensively fished areas in the entire northern
Mediterranean Sea; yet, it has received little attention from fishery
biologists [13]. Fishermen operate with small boats near the coast (0-
200 m depth) and adapt their practices to resource availability: a wide
variety of gear is used, targeting a diversity of species that change in
space and time [14]. Used fishing gears (trammel nets, fish mesh or
longlines) provide a very diversified production estimated at around
1,100 tonnes per year, all species combined [15].

In this context, Corsicaappearsasanideal areain the Mediterranean
to follow the modification of the population structures. Moreover,
within the framework of various scientific projects, the STARESO
marine station has been monitoring the Calvi Bay for several decades,
collecting a large panel of biological and physicochemical parameters.
The study of small-scale fisheries coupled with the analysis of such
long-term environmental data could help to better understand current
fish population dynamics and to better discriminate anthropogenic
pressures from climate change-induced impacts at local and global
scales. Given the current situation, it seems essential to closely
monitor both fisheries landings and environmental aspects in order
to assess the vulnerability of the exploitation of resources and their
potential risks of overexploitation and extinction in this context of
climate change.
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