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SUBMERGED MARINE CAVES OF LIGURIA:
UPDATING THE KNOWLEDGE

Abstract

Marine caves are priority coastal habitats according to the EU Habitat Directive, but they have
received a comparatively lower attention with respect to other Mediterranean key coastal
habitats, such as seagrass meadows and coralligenous reefs. This paper reviews and updates the
existing knowledge on the underwater marine caves of Liguria, an administrative region in NW
Italy. The available bibliographic information, retrieved from regional archives, grey literature
and scientific publications, has been implemented with records by divers to build a database on
the distribution and typology (both geological and biological) of marine underwater caves of
Liguria. The database has been implemented on a GIS platform. Out of the 76 marine caves
recorded along the coast, only 20 are submerged, reaching a maximum depth of 40 m. 21 caves
are distributed in the Western Ligurian Riviera and 56 in the Eastern Riviera. Major caves are
located in karst areas. Geological and morphological information is available for virtually all
caves, whereas biological data are limited to 13 caves, and are rarely accompanied by historical
series. This first attempt provides useful indications to focus future investigations, and could
become a potential management tool for local administrations to protect these habitats.
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Introduction

Submerged marine caves are today considered priority habitats according to current EU
standards, including the Marine Strategy Framework Directive and the Barcelona
Convention (Giakoumi et al., 2013). The scientific interest that these delicate habitats
received in the last 50 years, however, is not yet supported by complete and updated
information for all the cavities that, being unique, require specific management measures.
At national and regional level, there are few examples of detailed knowledge on the
topography and the biological communities characterizing an underwater cave (e.g.
Parravicini et al., 2010; Gerovasileiou et al., 2013), because caving and speleological
tradition has always been more developed on land than at sea, due to the practical limits
of the exploration of the latter (Bixio, 1987; Bianchi et al., 1996).

Liguria, an administrative region in NW lItaly, has a record of excellence in the state of
knowledge and protection of Posidonia oceanica seagrass meadows (Bianchi & Peirano,
1995; Diviacco & Coppo, 2006), but today it is necessary to extend this knowledge to
other priority habitats: actions are being undertaken for coralligenous reefs, whereas
underwater marine caves have received to date a comparatively lower attention with
respect to other Mediterranean key coastal habitats.

Materials and methods

Available information on positioning, type of survey, geology, topography and biology
of each cave of Liguria, with the relevant bibliography, has been collected from regional
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archives, grey literature, scientific publications, and records by divers. The database has
been implemented on a GIS platform.
Getting inspiration from the method developed by Leriche et al. (2004), we constructed
a Reliability Index (RI) to assess the quality of the information existing on each cave.
Each available source of data was classified based on five items: 1) positioning, ii) survey,
iii) geology, iv) biology, and, v) for the latter category, data acquisition period.
For each item, a score 0 to 3 was assigned. RI, ranging from 0 to 15, was computed as the
sum of all scores for each cave.
Positioning
Approximate localisation = 0
Coordinates reconstructed = 1
Coordinates provided = 2
Coordinates provided and verified = 3
Survey
No data=0
Size and depth only = 1
Rapid survey =2
Instrumental survey = 3
Geology
No data=0
Indirect information = 1
General description = 2
Information on geology and genesis = 3
Biology
No data=0
General description = 1
Quali-quantitative information = 2
Quali-quantitative information with historical series =3
Age of biological data
No data=0
Data more than 20 years old = 1
Data between 10 and 20 years old = 2
Data less than 10 years old =3

Results

The database of the Ligurian marine caves was mainly built using information provided
by the Land Registry of caves and karst areas of Liguria Region, containing well
articulated data about the geological, morphological, and topographical aspects, updated
to 2008. There are, however, gaps of knowledge about biology for almost all cavities. The
book “Sea caves: fifty years of research in Italy” by Cicogna et al. (2003) provided
additional cadastral information. A total of 84 sources of data, divided as shown in Fig. 1,
have been collected.
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Fig. 1: Bibliographic sources used for the implementation ot the database on Ligurian
marine caves.

A total of 77 marine cavities are known along the coast of Liguria (Fig. 2): 21 caves are
located in the Western Riviera and 56 in the Eastern Riviera; considering their distribution
by administrative district, Imperia (IM) hosts 3 caves, Savona (SV) 18 caves, Genova
(GE) 30 caves, and La Spezia (SP) 26 caves. Major caves are located in karst areas, and
originated by marine ingression into pre-existing terrestrial cavities. Only 20 marine
caves exhibit a significant submerged portion, some reaching a maximum depth of 40 m;
51 caves are semi-submerged, while 6 are undefined due to lack of information. Here we
will focus on the submerged cavities only.

Geological, morphological and topographical information was found for virtually all
cavities, but the biological information is available for 13 cavities only (Grotta Grande di
Marina de’ La Rocca, Grotta Piccola di Marina de’ La Rocca, Grotta delle Sirene, Grotta
Marina di Bergeggi, Grotta I di Punta Falcer%ira, Grotta dei Gamberi, Grotta I della
Colombara or Grotta Tortonese, Grotta II della Colombara or Grotta dell’ Armato, Grotta
IIT della Colombara or Grotta Marcante, Grotta del Presepe di Paraggi, Grotta del Castello
di Paraggi, Grotta Perora, and Fossa del Tinetto) and is rarely accompanied by historical
data series.

In conclusion, the most well-studied Ligurian cavities are the two caves of Ventimiglia,
i.e., the Grotta Grande and the Grotta Piccola di Marina de' La Rocca (Montefalcone,
unpublished data), the Marine cave of Bergeggi, which counts the higher numbers of
bibliographic references (Bianchi ef al., 1988; Morri et al., 1994; Parravicini et al., 2010;
Sgorbini ef al., 1988; to mention scientific publications only), and the Fossa del Tinetto
together with other caves of the islands of La Spezia (Chelli et al., 2008; Ugolini et al.,
2003; and references therein). A few little-known Ligurian submarine caves have been
shortly described, in terms of topography and biology, by Bianchi & Morri (1994).
Historical series of data exist only for Bergeggi, since 1974 (Bianchi et al., 1988), and
Ventimiglia, since 2010 (Montefalcone, unpublished data). The former allowed
evaluating change due to seawater warming (Parravicini ef al., 2010), the latter the impact
caused by the construction of a marina (Montefalcone, unpublished data).

The cavities that achieved the highest RIs are the Grotta Marina of Bergeggi, the twocaves
of Marina de' La Rocca, and the Fossa del Tinetto (Fig. 3).

29



ler Symposium Méditerranéen sur la conservation des Habitats Obscurs (Portoroz , Slovénie, 31 octobre 2014)

T
007°40°

LIGURIA

North

0 20 40 km

Q Q

Fig. 2: Distribution of marine caves along the coasts of Liguria. Each symbol () may
represent more than one cavity. IM = Imperia, SV = Savona, GE = Genova, SP = La Spezia.
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Fig. 3: Values of the Reliability Index (RI) for the Ligurian submerged caves, divided by
district. IM = Imperia, SV = Savona, GE = Genova, SP = La Spezia.
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Conclusions

This first attempt to assess the state of knowledge on the submarine caves of Liguria
evidenced that the most important gap that should be filled in the near future concerns the
biology and ecology of cave-dwelling communities. Reconnaissance surveys should be
planned in those caves where no data are available, and regular monitoring activities
should be carried out in caves where historical information is available, in order to obtain
continuous data series that will supply useful indications on the health status of the cave
communities and to highlight change in the cave ecosystem following global and local
impacts.

A detailed and updated knowledge on the submarine caves of Liguria would provide the
basic information for enforce protection measures, especially for those caves that today
are still outside the boundaries of marine protected areas and of sites of community
interest.
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