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Geographic distance, water circulation and
environmental conditions shape the biodiversity
of Mediterranean rocky coasts

Alex Rattray%*, Marco Andrello®, Valentina Asnaghi?, Stanislao Bevilacqua®,
Fabio Bulleri!, Emma Cebrian®, Mariachiara Chiantore?, Joachim Claudet”®, Salud
Deudero?, Julian Evans'®, Simonetta Fraschetti’, Giuseppe Guarnieri’, Luisa
Mangialajo!!!2, Patrick J. Schembri!’, Antonio Terlizzi*!3, Lisandro Benedetti-Cecchi!

1Department of Biology, University of Pisa, CoNISMa, Via Derna 1, 56126 Pisa, Italy
2Centre of Integrative Ecology, School of Life and Environmental Sciences, Deakin University, Warrnambool, Victoria 3280, Australia

3CEFE UMR 5175, CNRS - Université Paul-Valéry Montpellier - EPHE, Laboratoire Biogéographie et Ecologie des Vertébrés,
1919 Route de Mende, 34293 Montpellier CEDEX 5, France

‘Department of Earth, Environment and Life Sciences, University of Genova, CoNISMa, Corso Europa 26, 16132 Genova, Italy

5Department of Biological and Environmental Sciences and Technologies, University of Salento, CoNISMa, 73100 Lecce, Italy
5Centre for Advanced Studies of Blanes (CEAB-CSIC), 17300 Blanes, Spain
National Center for Scientific Research, CRIOBE, USR 3278 CNRS-EPHE-UPVD, 66860 Perpignan, France
8Laboratoire d'Excellence CORAIL, France
Instituto Espanol de Oceanografia, Centro Oceanografico de Baleares, Moll de Ponent s/n, 07015 Palma de Mallorca, Spain
Department of Biology, University of Malta, Msida MSD 2080, Malta
HUyniversité Nice-Sophia Antipolis, EA 4228 ECOMERS, 28, avenue Valrose, 06108 Nice, France
20bservatoire Océanologique de Villefranche sur mer, LOV CNRS UMR 7093, 06230 Villeiranche-sur-mer, France
13Stazione Zoologica Anton Dohrn, 80121 Napoli, Italy

ABSTRACT: Ecological connectivity is important for ef-
fective marine planning and biodiversity conservation.
Our aim was to identify factors important in influencing
variation in benthic community structure on shallow
rocky reefs in 2 regions of the Mediterranean Sea with
contrasting oceanographic regimes. We assessed beta
(B) diversity at 146 sites in the littoral and shallow sub-
littoral from the Adriatic/Ionian Seas (eastern region)
and Ligurian/Tyrrhenian Seas (western region) using a
null modelling approach to account for variation in spe-
cies richness. The distance decay relationship between
species turnover within each region and geographic
distance by sea was determined using generalised lin-
ear models. Mantel tests were used to examine correla-
tions between B diversity and connectivity by ocean
currents, estimated from Lagrangian dispersal simula-
tions. Variation in § diversity between sites was parti-
tioned according to environmental and spatial compo-
nents using a distance-based redundancy approach.
Species turnover along a gradient of geographic dis-
tance was greater by a factor of 3 to 5 in the western
region than the eastern region, suggesting lower con-
nectivity between sites. B diversity was correlated with
connectivity by ocean currents at both depths in the
eastern region but not in the western region. The influ-
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ence of spatial and environmental predictors of § diver-
sity varied considerably between regions, but was simi-
lar between depths. Our results highlight the interaction
of oceanographic, spatial and environmental processes
influencing benthic marine B diversity. Persistent cur-
rents in the eastern region may be responsible for lower
observed P diversity compared to the western region,
where patterns of water circulation are more variable.
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