
APPLIED RESEARCH FOR MPAs MANAGEMENT AND CONSERVATION PLANSAPPLIED RESEARCH FOR MPAs MANAGEMENT AND CONSERVATION PLANS

7. University of Zagreb, Croatia - silvija.kipson@zg.htnet.hr
8. Université de Corse, France - romano@univ-corse.fr
9. National Geographic Society, USA – esala@ngs.org

4. Mediterranean Institute of Oceanography, France - marc.bally@univ-amu.fr, marie.la-riviere@univ-amu.fr 
5. Ipso Facto, SCOP-ARL, France - nathaniel.bensoussan@ips-o.fr
6. Université de la Méditerranée, France - carocrisci@gmail.com

1. Institute of Marine Science, Spain - garrabou@icm.csic.es; nteixido@icm.csic.es ; ledoux@icm.csic.es, ecasas@icm.csic.es
2. University of Barcelona, Spain - cristinalinares@ub.edu, hereu@ub.edu; rosiarizmendi@gmail.com diegokersting@gmail.com
3. Centre d’Estudis Avançats de Blanes, Spain - emma@ceab.csic.es, kike@ceab.csic.es 

Garrabou, J.Garrabou, J.1, Arizmendi, R., Arizmendi, R.2, Ballesteros E., Ballesteros E.3, Bally M., Bally M.4, Bensoussan N., Bensoussan N.5, Casas E., Casas E.1, Cebrian E., Cebrian E.3, Crisci C., Crisci C.6, Hereu B., Hereu B.2, Kersting, DK., Kersting, DK.2, Kipson, S., Kipson, S.1,71,7, Ledoux, J.B., Ledoux, J.B.1, La Rivière, M, La Rivière, M4, Linares, C., Linares, C.2, Romano, J.C., Romano, J.C.8, Sala, E., Sala, E.3,93,9, Teixidó, N., Teixidó, N.1,21,2, Zabala, M., Zabala, M.2.

ASSESSING THE CONSERVATION STATUS OF MEDITERRANEAN ROCKY BENTHIC COMMUNITIES DOMINATED BY LONG-LIVED SPECIES

Insights on effective 
conservation and 

management plans
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Impacts of invasive species

The Mediterranean Sea is considered a hot spot for introduced species, some of them 
become invasive. These species interfere with native species and can severely modify 
benthic assemblages. Highly diverse coralligenous assemblages, which are dominated by 
long-lived algae and sessile animals, are among the most vulnerable.

Genetic markers (microsatellites) were used to reveal the level of connectivity between 
populations of long-lived gorgonian species. Our results demonstrate that these species 
are characterized by very restricted larval dispersal and limited recolonization capacities. 

The acquisition of long time series on demographic parameters of different 
key species enables to quantify population dynamics and the development 
of robust population viability models.  Overall these data is helping to un-
derstand the high vulnerability of long-lived species to disturbances.

We adopted an eco-evolutionary perspective to explore 
the expected responses to current environmental chan-
ges. Experimental approaches in aquarium and in the 
field are providing key basic information on tolerance 
thresholds as well as on adaptative processes.

Resilience of populations 

Population expected responses

ABSTRACT
Mediterranean rocky benthic communities dominated by long-lived 
species (e.g. Cystoseira spp., gorgonians species) are submitted to 
strong environmental pressures induced by human activities such 
as pollution, overfishing, diving activities, invasive species and cli-
mate change. The combination of these disturbances unambi-
guously questioned the future of rocky benthic Mediterranean com-
munities. In this context, interdisciplinary research efforts are re-
quired to better understand the impact of global change in order to 
ultimately promote the conservation of these biodiversity rich com-
munities. To achieve this aim, we developed an integrated ap-
proach over the past 20 years to (1) acquire high resolution tempe-
rature data to characterize temperature regimes of the study areas 
and temperature anomalies (T-MEDNET initiative t-mednet.org),  
(2) assess the impacts of invasive species at community and popu-
lation level, (3) study biodiversity dynamics on the selected com-
munities by carrying out long-term and large scale data analysis,  
(4) analyze the population genetic structure and diversity of key 
gorgonian species, (5) study resilience of gorgonian populations by 
demographic surveys and population dynamics models and, (6) 
study the sensibility and the adaptation capacity of different key 
species to warming and invasive species using experimental ap-
proaches. These studies were carried out in several MPAs from dif-
ferent areas of the NW Mediterranean (mainly Balearic Islands, 
Spanish Iberian Coast, Provence coast and Corsica,) and involved 
the analysis of unique long-term data series. Based on these re-
sults, we discuss how to improve current management and con-
servation plans and suggest the development of efficient monito-
ring strategies to facilitate the assessment and eventually mitiga-
tion of potential impacts of global change in the MPAs.
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Long-term and large scale studies on biodiversity dynamics on the selected com-
munities are providing the basis to establish regional patterns and build up solid 
baselines to detect temporal changes and to identify human impacts.

Biodiversity dynamics 

T-MEDNet (www.t-mednet.org) concerted initiative is contributing to spread the ac-
quisition of quality, high resolution and long-term temperature series in Mediter-
ranean coastal waters (0-40 m), as well as to facilitate data sharing and analysis.

Monitoring T regimes
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Level of genetic membership of red coral populations to four different 
regions under survey (A: Liguro-Provençal, B: Corsica, C: Balearic Islands, 
D: Catalonia). The dominance of one color over the three others for most of 
the populations suggests the occurrence of regional genetic clusters combi-
ned with very limited genetic exchanges ( Ledoux et al. 2010 Mol. Ecol. ).

Percentage of coverage along depth of three invasive algae species in the Cabrera National Park from 2001 to 2007: 
the red algae Lophocladia lallemandi and Womersleyella setacea and the green algae Caulerpa racemosa.

Tolerance function to warming on the red gorgonian Paramuricea clavata (1st day signs of 
necrosis under different temperature treatments) obtained in experimental aquariums.

High resolution photographs (25 x 25 cm) 
were obtained and analyzed for biodiver-
sity studies with Seascape software 
www.seascapesoft.org. Multi Dimensional 
Scaling (MDS) showing the results of the 
regional comparison (Dark blue: Corsica, 
light blue: Provence , and green: Catalan 
regions) for the red gorgonian Paramuri-
cea clavata community. For more infor-
mation Kipson et al. 2011 PLoS ONE 

The monitoring of permanent plots at the Port-Cros National Park allowed to 
characterize the severe consequences of the mass mortality events. After 8 
years the populations of the red gorgonian Paramuricea clavata have not 
recovered biomass values previous to the impact.

Population genetics


