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- A complex coupled system (Mermex group, 
2011)


- A biotope in mutation: 

. Climate change

. Increasing anthropogenic pressures


- An important endemism of marine 

species and emblematic species already

endangered 

Surface waters: + 1.1°C  in 27 years 

Deep waters: + 0.05°C  in 10 years  

Marty&and&Chiaverini,&2010&
1995 2005 

Context of the study



1) Evaluate the ecosystems characteristics of the Mediterranean sea 
 
+ from            to  
 
+ Quantify the biodiversity gradient and special features  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2) Link anthropogenic pressure with biodiversity for an optimal management 
 
+ Quantify the mean anthropogenic pressures and look at the relation with 
biodiversity 
 
+ Evaluate the best place for MPAs implementation 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Gather all biological informations from:  
+ International database (Obis, Gbif, Pangea …)  
+ Atlas (fisheries and mammals distributions)  
+ Online campaign (Sesame)  
+ pers. com (Publications)

Materials : Biological observations



Gather all biological informations from:  
+ International database (Obis, Gbif, Pangea …)  
+ Atlas (fisheries and mammals distributions)  
+ Online campaign (Sesame)  
+ pers. com (Publications)

Number of observations:  
> 20.000.000 presence

Number of species (sp. and spp.)  
>2000 

Mean trophic level, mean size, depth range 
and ecology are retrieved for each species

Materials : Biological observations



Human pressures are gathered: 
 + Halpern et al. (2008) and Coll et al. (2010) 
 + IUCN (2013) 

14 Parameters gathered and summarized into 3 categories: 

Materials : Anthropogenic pressures
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+

Best Environmental parameters and layerPresence Oithona similis

Six environmental niche models (Hutchinson,1957) 
used: Enfa, Gower, NPPEN, Maxent, GARP, BioClim

Index of Hirzel et al. (2006) to evaluate the probability of 
presence for each model and species + Expert knowledge

Model averaging weighted by Hirzel index

Methods: spatial distribution models
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Biodiversity of the Mediterranean sea
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High spatial variability in the 
biodiversity gradient between 
trophic level 
 
Importance of taking into account 
all trophic levels to evaluate the 
biodiversity gradient




Biodiversity of the Mediterranean sea
species richness (log10(x+1))

Epipelagic

Mesopelagic

Bathypelagic

Benthic 0.2

0.2

0.2

1.5

2.7

1.7

1.2

2.5

No congruent macro-ecological gradients between layers

Importance of the vertical dimension



Ecoregionalisation of the Mediterranean sea 

25 ecosystems are found in the Mediterranean sea.


Each ecosystem represents a specific:  

- Species association and dominant species at each trophic level

- Environmental biotope


 Approximation of the spatial distribution of MS marine ecosystems 


 




Anthropogenic Impact on MS ecosystems
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MPAs distribution
Effective MPAs are selected: 


- to reduce fishing pressure and/or pollution level on high-medium 
biodiversity area


- need to be in areas that will not be too altered by climate change 


- are in a same ecosystem and dynamically connected by the current

 




Potential MPAs distributions
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Potential MPAs distributions
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Conclusions & Caveats

CONCLUSIONS  

- To capture the main biodiversity pattern in the MS, all type of organisms 
and vertical features need to be taken into account 

- Each region of the basin is at least altered by one type of anthropogenic 
pressure  

- There is an increasing need of biodiversity protection : MPAs 
The present implementation of MPAs are encouraging but hot spots of 
Perturbation are still not protected 



Perspective

Perspective 

- Implementation of Ecosystem services index: MESI (AMEMR, june 2014) 



Thank you for your attention 
Any questions ?
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Context of the study

- Several studies have attempted to map MS biodiversity (Coll et al., 2012; 
Benedetti et al., 2014)


- Identify the main potential threat by creating new indices (Halpern et al., 
2014; Coll et al., 2012)



