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Mediterranean marine biodiversity: 

an endangered treasure



Results from a team effort
From research institutions in Spain and France

Cristina Linares, J.B. Ledoux, Ignasi Montero, Pierre Drap

E. Cebrian, Mikel Zabala……………. and many more

Researchers, MPA managers, Postdocs, Technicians, 

PhD students, master students



Mediterranean Biodiversity hot-spot:

>17000 species



Mediterranean Biodiversity hot-spot:

>17000 species

Foraminifera >600

Macrophyta > 800

Mollusca > 2000

Crustacea > 2000

Fishes > 600 species

Coll et al. 2010 PLoS ONE



10% marine species in less than

0,1 % ocean’s surface

Mediterranean Biodiversity hot-spot:

>17000 species

Why?
Historical/Geological factors

Geomorphology

Environmental gradients



Mediterranean environmental gradients:

Primary production

Coll et al. 2010 PLoS ONE



Coastal areas high biodiversity:
Examples from rocky coasts



Coastal areas high biodiversity:

Small-scale forests

>200 species in 0,5 m2



Foto: Zafer Kızılkaya

MEDITERRANEAN MONK SEAL

Monachus monachus

Biodiversity understimated



DRIVERS OF CHANGE



Jackson et al. 2001 Science

Sequence of human disturbances



Halpern et al. 2008 Science

ERA OF CHANGE
Human disturbances impacts



Mediterranean a threatened sea



Watson & Pauly 2003

Simplification of ecosystems



IMPACTS



Red coral Corallium rubrum



Red coral Corallium rubrum:

Exploitation for use for jewelry



Cattaneo-Vietti et al. 2016

Fishing gears

St. Andrews cross



Aging methods for red coral
Annual growth rings. Growth rate 0,25 mm year-1

Torrents 2007PhD, Marschal et al. 2004



Monitoring permanent plots

Photogrammetric methods



Monitoring permanent plots

Photogrammetric methods



2006 2010

Growth rates: 

Height 1 mm year-1



Life span: 

Colonies > 200 years



Studied red coral populations: 

Colony size along depth

Mean Height 6-8 cm 

Depth range (m)
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Studied red coral populations: 

Effect of protection
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MPA = MARINE PROTECTED AREA



Linares et al. 2010 MEPS 

MPAs

FISHED

Conservation status populations: 

% large colonies

MPA = MARINE PROTECTED AREA



Conservation status populations: 

Only 10% good status

Populations < 50 m depth

Populations
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Pesca en Tossa de Mar (Girona)

Overfishing effects:
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Changes in size and abundance of species

Fishing in Catalan Coast (Spain)

2000



Macias et al 2013 PLoSONE

Skliris et al. 2012 Oce. Dyna.

Climate Change hot-spot
Warming SST in the Mediterranean



?

• Large scale events (>1000 km) 

• About 30 affected species, 6 phyllums

• Concomitant with high temperatures

Warming is related with 

unprecedented mass mortality events 



Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
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P. clavata 

E. singularis 

E. cavolinii 

C. rubrum 

Large scale events (> 1000km)
Mass mortalities in the Mediterranean



+30 species affected, 6 phyllums

Garrabou et al. 2009, Cebrian et al. 2011, Hereu & Kersting 2016

Large number of affected species
Mass mortalities in the Mediterranean



Kersting et al. 2013 PLoS ONE

Large number of affected species
Mass mortalities in the Mediterranean



Kersting et al. 2013 PLoS ONE

Relatioship with high temperatures
Mass mortalities of Cladocora caespitosa populations



June 1999

November 1999

High impact

Slow dynamics

Long recovery

Long lasting effects
Mass mortalities in the Mediterranean



Long lasting effects
Mass mortalities in the Mediterranean

Null recovery of biomass after 10 years



Siganus spp.

Warming facilitate colonization invasive species

Siganus spp. from the Red Sea



SOLUTIONS



Image courtesy of the Smithsonian Institution.

Conservation biology: 

reverse the negative trend



Lester et al. 2009

Marine Protected Areas work!



Increase in global MPAs

coverage over time

Lubchenco & Grorud-Colvert 2015 Science

~3,5% Total 

1,6% No take



MPAs in the Mediterranean

7.14 - (3,6) % Total

AND 0.04% No take zone



MPAs projected

Making progress but still a lot of work ahead

~6%
http://www.mpatlas.org/

Goal by 2020 at least 10% MPAs















FINAL MESSAGE



Global Carbon Project 2012; Le Quéré et al. (2012), ESSD; Canadell et al. (2007), PNAS

CO2 emissions



Global Carbon Project 2012; Le Quéré et al. (2012), ESSD; Canadell et al. (2007), PNAS

CO2 emissions scenarios



Thank you for your attention

garrabou@icm.csic.es

@JGarrabou


