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SOMBEE – Scenarios of Marine Biodiversity and Evolution 
under Exploitation and climate change
Context
Global changes, including climate change and the growing demand for seafood, 
are driving marine ecosystems towards unprecedented states that require devis-
ing adaptation and mitigation strategies. Scenarios and models are invaluable 
tools to guide long-term strategic policies. However, although the degree of sce-
narios’ realism has greatly improved, the Darwinian evolution of fish populations 
is still neglected in future projections. Fish evolution and adaptation could mitigate 
the impacts of global change on fish populations and prevent their extirpation, an 
evolutionary rescue. But it could also push them towards evolutionary traps due to 
the erosion of their genetic diversity and thus reduce their evolutionary potential 
and resilience.

Main objectives
SOMBEE is designed to advance our capacity to forecast future changes in ma-
rine fish biodiversity. It addresses the role of eco-evolutionary dynamics and their 
consequences for the sustainable exploitation of fish resources in the future. The 
key open question addressed is whether exploited fish populations have the ca-
pacity of adapting swiftly enough to global change to ensure their persistence and 
their sustainable exploitation.

Main activities
SOMBEE will : (i) develop a cutting edge evolutionary ecosystem model with pri-
mary focus on fish, (ii) project future changes in biodiversity and related fishing 
production under combined climate and fishing scenarios, and (iii) quantify the 
synergistic and antagonistic ecological, evolutionary and economic impacts of 
these drivers of change. Current ecosystem models explore how fish communities 
respond to global change by focusing on some key ecological processes (produc-
tion, migration, physiology and trophic interactions), either alone or in some lim-
ited combination. SOMBEE will pioneer a modelling tool that includes all of these 
ecological processes and their impacts on life-history trait composition, genetic 
diversity and evolutionary potential of marine fish, providing a step-change in our 
capacity to simulate changes in biodiversity in response to scenarios of fishing 
and climate change. In addition, the coupling with a bio-economic model of fisher-
ies will allow to project how eco-evolutionary changes impact fisheries economic 
profitability and sustainability.

SOMBEE will conduct its work in six regional marine ecosystems, with impor-
tant contrasts in oceanography and ecology, history of fisheries, socio-econom-
ics, and management and policy frameworks: Pacific coast of Canada, Northern 
Humboldt, North Sea, Mediterranean Sea, Black Sea, Yellow Sea.

To be policy-relevant, the global change scenarios will be co-built with various re-
gional stakeholders and then up-scaled to define generic marine socio-economic 
pathways across ecosystems. SOMBEE will actively engage four key stakeholder 
groups representing i) the primary recipients of the economic consequences of 
changes in biodiversity (fishing communities), ii) the most important actors imple-
menting decisions that will impact on marine biodiversity (policy makers), iii) key 
players charged with providing advice appropriate for ecosystem-based manage-
ment (fisheries science advisors), and iv) the standard-bearers for environmental 
concern and conservation (NGOs).
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