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The most important structural changes of the marine communities of the Ligurian Sea
(Mediterranean Sea) are described and discussed, stemming from scientific contributions
published in the last decades. The main causes of disturbance and stress along the coastline
were, since long time ago: huge urban, touristic and industrial developments, harbour activities,
building of littoral rail- and motorways, beach replenishments, presence of several polluted
drainages, impact of fishery activities. Nevertheless, the EQR-CARLIT index recently evidenced a
moderate seawater quality and ecological status, indicating a slow, but progressive improvement of
the littoral environment. But, in a changing climate, thermal stress anomalies in 1999, 2003 and
2006 determined major changes in the structure of benthic and fish communities. In addition, the
plankton showed significant changes, especially in terms of primary production, while the
disappearance of some species and the arrival of others, even of commercial interest, were
recorded. Starting from the late 1980s, some thermophilous and/or Lessepsian species reached
the Ligurian Sea, often determining processes of “meridionalization” and “tropicalization” of the
basin. In a relatively short time span, i.e., 30–40 years, the structural complexity of Ligurian marine
communities changed dramatically as never observed before in historical times.

Fig. 1 a Caulerpa cylindracea, a not indigenous green macroalga; b particular; c the not indigenous sponge
Paraleucilla magna; d the indigenous hydroid Paracoryne huvei; e the gregarious polychaete Sabellaria
alveolata, a widely distributed Lusitanian species, extending from Scotland to Mediterranean; f the native
stone-coral Oculina patagonica (photographs by Federico Betti)

Fig. 2 Off Portofino Promontory: the trend of the seawater surface temperatures in the last six decades (from
CattaneoVietti etal. 2014)

Fig. 3 Structural changes in the rocky bottom communities present along the cliffs of the Paraggi Bay
(Portofino Promontory) at 15 m depth: a photographic comparison of the same portion of the benthic
community in November 1987 and 25 years after (2012). The decrease of the algal coverage and the
increase of mud and algal turf are evident (from Bertolino etal. 2015)

Fig. 4 a the Mediterranean red gorgonian Paramuricea clavata with evident signs of mucilage aggregates; b
the not indigenous eolid nudibranch Godiva quadricolor; c Fistularia commersonii, a not indigenous fish,
coming from the Red Sea; d Parablennius pilicornis, a warm water native fish; e Sphyraena viridensis, a
warm water native fish; f the circumglobal shark, Prionace glauca (photographs by Federico Betti)

Fig. 5 Camogli small tuna net fishing data. Average yields (t/year) of the main species caught during the
19501974 and 20002011 periods. Bars denote the standard deviation (from Cattaneo-Vietti etal. 2014)

Fig. 6 The negative trend of the sharks caught (specimens for years) in the Camogli small tuna net in the last
60years (from Cattaneo-Vietti etal. 2014)

Fig. 7 An overview of the red coral (Corallium rubrum) population trend within the Portofino Promontory MPA
in the last decades (from Bavestrello etal. 2015) and, below, a photographic comparison of the red coral
community at 35m depth after 20years of protection. The inconspicuous, but factual increase of the colony
dimensions is evident
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The Ligurian Sea is a deep basin in the northernmost sector of the western Mediterranean which
shows peculiar hydrodynamic and meteo-oceanographic features. The coasts of the Ligurian Sea
are among the most urbanised and industrialised along the Italian coastline: the main causes of
disturbance being littoral urban development and harbour activities, the building of littoral rail- and
highways, and the presence of several polluted discharges. This review, by evaluating the huge
scientific output published in the last three decades, describes and discusses the most important
geological, hydrological and biological characteristics of the Ligurian Sea. We show that this
regional sea has largely been investigated in terms of its geological and structural evolution, as
well as in terms of the sedimentation dynamics of the littoral and deep bottoms, with particular
attention to the sedimentation balance of the beaches and their erosive processes. We report that
the prevalent hydrodynamic and meteo-oceanographic conditions favour a continuous exchange of
coastal water masses, and that the seasonal and interannual dynamics of water masses can
effects the local climate, with direct and indirect consequences on fish and benthic communities
documented in the last decade. We stress that although recent studies offer good knowledge of the
distribution of coastal benthic communities, only scant information is available for the whole
continental shelf, the submarine canyons and the rocky bathyal bottoms. Our meta-analysis
reveals that significant fishing activities are monitored, but also that certain sectors of the biological
resource are suffering, and suggests the set up of appropriate management measures. The
Ligurian Sea hosts a number of Marine Protected Areas (MPAs) of high relevance, while the
institution of the Whale Sanctuary completes the protection policy of the Regione Liguria. Our
meta-analysis points out the need for long-term studies, based primarily on the analysis of those
areas of the Ligurian Sea that have been little investigated to date. Finally, only properly addressed
studies, using experimental approaches and along appropriate spatial and temporal scales, might
allow us to understand the functioning of the Ligurian marine ecosystems, evaluate their health
conditions and the dynamics of the main variables that affect the distribution of the single species
(including species of high economic value) and benthic communities.

