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ABSTRACT
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An original data set of 556 benthic mollusc taxa, as a first account of Cape Milazzo local bio-
diversity, is provided. Qualitative differences between more or less anthropized areas have
been put in evidence, and species distribution according to the main habitat typologies has
been detailed. The highest biodiversity was found in the northern sites, corresponding to the
Zone A of the established marine protected area. Most mollusc species under the European
Economic Community (EEC) and National protection, and other ones listed as threatened,
have been recorded, and are mainly associated to priority habitats as phanerogams meadows
and vermitid reefs. In the meantime, the settlement of not indigenous species, mainly of trop-
ical origin, and disease affecting threatened organisms under EEC protection, testified the
vulnerability of the local ecosystem under the global change threat.

INTRODUCTION

The naturalistic heritage of Cape Milazzo has
long been recognized and in May 2018 it lead to
the establishment of a marine protected area. Sci-
entific literature, however, is poor in information
concerning the local marine biodiversity, especially
on what concerns mollusc fauna, whose contribu-
tion is almost unknown. On the contrary, the fossil
mollusc assemblages have been widely described
(e.g., Ruggeri & Greco, 1965).

Current knowledge about the just declared ma-
rine protected area mainly regards coastal fishes
assemblages, whose assessment in some priority
habitats, as rocky algal reefs and Posidonia
oceanica (L.) Delile meadows (UNEP-MAP-
RAC/SPA, 2006), has been recently carried out in
support of zoning proposal (La Mesa et al., 2017).
Benthic fish assemblages are also known from

near-shore vermetid reefs (Consoli et al., 2008).
A further priority habitat of builder molluscs,
Dendropoma cristatum (Biondi, 1859), has been
studied in their genetic/biogeographic features
(Templado et al., 2016). Benthic fauna from ma-
rine caves has been recently investigated by Scotti
et al. (2017), which reported 37 taxa belonging to
poriferans, cnidarians, annelids, and briozoans,
although without mentioning molluscs. Overall,
55 species of molluscs have been reported in the
past by Bombace (1969,1970) from coralligenous
seafloors, while 89 species have been recently re-
ported by D’Alessandro et al. (2016) from a wide
area of the Milazzo Gulf outside the proposed
protected area. Dated sporadic records (Di Natale,
1982) have concerned some introduced taxa,
namely the gastropod Cerithium scabridum
Philippi, 1848 and the bivalve Pinctada imbricata
radiata (Leach, 1814). 
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coast between Cirucco Point and Rugno Point, the
Bay of S. Antonio to north-west, and a short stretch
of coastline near the “Testa dell’Impiccato”, south-
ernmost. The sub-area Bs, to the north-west, in-
cludes a jagged stretch of coast with the so called
West Shoal, Portella reef, and several small rocks
and shoals.

Methods

A checklist of benthic mollusc species has been
compiled according to WoRMS (http://www.
marinespecies.org/), and updated at 2018-07-30,
employing data collected in various contexts and
research programs. The whole data set has been or-
ganized according to the proposal of reserve zona-
tion, but including also some areas that should be
considered of naturalistic value although not con-
sidered in the protection plan. Areas impacted by
various anthropic activities have also been consid-
ered. Overall, five sites have been distinguished, as
shown in figure 1:

Site 1. Area facing the industrial plants of Mi-
lazzo, the Mediterranean Refinery, and the thermo-
electric power plant. Samples have been collected
by diving within 10 m of depth.

Site 2. Industrial port of Milazzo. Samples have
been collected by scraping iron pillars, from 3 m to
7 m depth, in September 2010. Other data have
been collected by washing overall 70 dm3 of mud-
sandy sediment sampled from June 2015 to June
2016. 

Site 3. East coast, from the Marina of “Vac-
carella” up to Cala Oliva Point. Samples collected
by diving within 10 m of depth, on sandy bottom
with emerging rock slabs and patch-distributed
Posidonia oceanica meadows.

Site 4. North-eastern coast, characterized by a
short stretch of sandy beach alternating with small
rocky cliffs from Riva Smeralda to Cirucco point.
Samples have been collected by diving within 10 m
of depth, on sandy bottoms with emerging rock
slabs and patch-distributed Posidonia oceanica
meadows. Further data have been collected by
dredging between 50 m and 60 m depth.

Site 5. Northern coast, corresponding to the
proposed zone A (integral reserve). Samples have
been manually collected from reef pools in Mazza
Point (a); from remainders on fishing nets operat-
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The aim of this paper is to provide original data
on Cape Milazzo mollusc fauna and to constitute a
baseline on which future dynamics of marine bio-
diversity both in protected and not protected areas
can be evaluated.

MATERIAL AND METHODS

Study area 

Cape Milazzo, located in the north-eastern
coast of Sicily (Central Mediterranean), extends
northward towards the Tyrrhenian Sea for about 6
km and stretches to a maximum width of 1.5 km
(Fig. 1). The coastline is characterized by high
rocky cliffs with cobble pocket beaches, due to
high hydrodynamism and wave exposure, espe-
cially in the northern and western promontory’s
sides. Steep rocky bottoms prevail, but also sand-
gravel inlets and patchy distributed Posidonia
oceanica beds are widely diffused. South-eastern
coasts are submitted to a lower water circulation,
mainly flowing eastward, which generates an area
of sediment accumulation (Sitran et al., 2009).
Close to the promontory, anthropogenic pressure is
high, mainly due to the presence of oil refineries
and associated marine traffic. Impacts on marine
environment have been investigated by Bergam-
asco et al. (2014), D’Alessandro et al. (2016), Di
Bella et al. (2018), but only marginally they have
been involved with the promontory coastal waters.

Meanwhile, issues related to the management of
the Marine Protected Area have already been ad-
dressed, for example regarding the interference with
small-scale fisheries (Battaglia et al., 2017).

The proposed zonation of the reserve includes:
a zone A, in which no activity other than those au-
thorized for the purpose of scientific research would
be permitted; a zone B, with less restrictive regula-
tion, except in the sub-sector Bs where the limita-
tions would be greater; and a zone C, in which
would be forbidden only underwater fishing and
some recreational sporting activities such as water
skiing or jet skiing. 

The zone A, at the extreme north of the Cape, is
mainly characterized by relevant coralligenous for-
mations (Bombace 1969, 1970). The almost discon-
tinuous zone B, in the north, includes the seabed
surrounding “Punta Mazza”, a stretch of the east
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ing on mud-detrital floors, 180–200 m depth, 2 NM
NE from Mazza Point (b) and similarly 2 NM NW
from Gamba di Donna Point (c); by SCUBA divers
on hard bottom from “Scoglio della Portella”, 25–
35 m depth (d) and from Cala S. Antonino, on
patch distributed Posidonia oceanica meadows, 20
m depth.

Each record, moreover, has been contextualized
in a simplified habitat typology, as follows:

PA - Photophilic Algae, on rocky cliff or cob-
bles, eventually trapping sand deposits.

PM - Phanerogam Meadows, mainly Posidonia
oceanica on sandy or rocky bottoms, most rarely
Cymodocea nodosa (Ucria) Asch. on sandy or sand-
muddy bottoms.

RP - Reef Pools.

CD - Coastal Detritic and Biodetritic bottoms,
including deep coralligenous formations.

SR - Supratidal Rocky reef.

Collections of stranded pelagic species have
been  moreover carried out in the five sites, but also
in the western coast (site 6), due to particularly fa-
vorable wind exposure.

RESULTS AND DISCUSSION

The monitoring of Cape Milazzo seafloors
overall provided 556 taxa, including 9 polypla-
cophorans, 392 gastropods, 152 bivalves, and 4
scaphopods, whose distribution per site and habitat
type is arranged in Table 1. High numbers of
species were found in the harbor area (Site 2), as
well as in the Riva Smeralda (Site 4), which
counted 243 and 217 taxa respectively. Site 3, close
to the City of Milazzo, has provided 128 species,
whilst just 57 species have been reported from the
seafloors facing the industrial pole (Site 1).

The northernmost area, Site 5, was the most bio-
diverse, counting 155 species found in the sub-area
5c, 142 species in 5b, and 139 in 5d. Only 12
species have been recorded in Cala S. Antonino (5e)
occasional samplings, while the low diversity (33
species) found in 5a supported with the reef pool
(RP) extreme conditions. The Littorinidae
Melarhaphe neritoides (Linnaeus, 1758) and Echi-
nolittorina punctata (Gmelin, 1791) were the only
mollusc species recorded in the extreme habitat of
the supratidal rocky cliff (SR). The phanerogam
meadow habitat (PM) showed, as expected, the
highest biodiversity (302 species), followed by the
photophilc algae (PA) and coastal detritic (CD) en-
vironments, which counted almost the same number
of species (259 and 267, respectively). CD shared
a notable number of species with the coralligenous
formations investigated in the past by Bombace
(1969, 1970), which listed 55 species of gastropods
and 35 of bivalves, of which only three species were
lacking in the present investigation, i.e., the gastro-
pod Babelomurex cariniferus (Sowerby, 1834), re-
ported as Coralliophila babelis (Requien, 1848),
and the bivalves Globivenus effossa (Philippi, 1836)
and Coralliophaga lithophagella (Lamarck, 1819).

The most interesting species recorded in the pro-
posed zone A was a fresh empty shell of Haliella
tyrrenica Di Geronimo et La Perna, 1999, collected
in spring 2011 (site 5c). This species (Fig. 2), ini-
tially suspected to be an holocene subfossil taxa
since it has never been found alive, has been re-

Figure 1. Cape Milazzo: the monitored sites (1–6) 
and the sub-areas of site 5 (a–e) are indicated.
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cently reported from various localities of the Tuscan
Archipelago and, according to Giusti & Micali
(2018), might be actually living. The rather fresh
specimen figured by Romani et al. (2016) and the
present record are in agreement with such hypoth-
esis.

Among the most widely distributed species, the
Mediterranean endemic fan shell, Pinna nobilis
Linnaeus, 1758, deserves particular attention, with
a large population extending from Punta di Croce
di Mare to Punta Cala Oliva, starting from 2 m
depth. In the same stretch of seafloor, sporadic
specimens of P. rudis Linnaeus, 1758, also oc-
curred. Both fan shells, which play an important
role as habitat builders, are protected species under
the European Council Directive 92/43/EEC (Eu-
rpean Economic Community, EEC, 1992), in the
ANNEX II of Barcelona Convention and by local
law in all the Mediterranean countries of the Euro-
pean Union. Their occurrence in the coastal waters
of Milazzo is thus remarkable in the framework of
establishing the marine protected area. Mass mor-
tality events that recently affected wide areas in the
western Mediterranean, including Cape Milazzo
(Cabanellas-Reboredo et al., submitted) further
suggest the needing of accurate monitoring of their
local populations. Other species under EEC and
National protection were the date mussel
Lithophaga lithophaga (Linnaeus, 1758), widely
distributed along the rocky cliffs, the whelks Cha-
ronia lampas (Linnaeus, 1758) and Ranella olearia
(Linnaeus, 1758), both recorded in the proposed
“zone A” (site 5c), and the cowries Naria spurca
(Linnaeus, 1758) and Luria lurida (Linnaeus,
1758), both apparently localized in Site 3 (Vac-
carella-Puntaloro-Cala Oliva). The vermetid Den-
dropoma cristatum (Biondi, 1859) is reported in
both the eastern and northern coasts (Sites 4, 4, and
5d), where it forms relevant bioconstructions.
Species of high interest were also the whelks
Monoplex parthenopeus (Salis Marschlins, 1793)
(Fig. 3), which is included in the “Red List” of
threatened species, and Bursa scrobilator (Lin-
naeus, 1758), not yet considered as endangered, al-
though infrequent in the Mediterranean and
actively sought for collection purposes. 

Haliotis stomatiaeformis Reeve, 1846 (Fig. 4)
is a poorly known species reported only from con-
tinental Sicily up to Malta (Geiger, 2000). Accord-
ing to Gaeta et al. (2003), habitat selection might

be the ecological factor allowing its coexistence
with the common H. tuberculata tuberculata Lin-
naeus, 1758.

The record of Mathilda bielerei Smriglio et
Mariottini, 2007 (Figs. 5–7), a species not yet dealt
with in the scientific literature after its original de-
scription in Smriglio et al. (2007), is of relevant in-
terest since it testifies that such species is not
strictly tied to the type habitat, the deep-sea coral
banks.

The settlement of a small population of the
pearl oyster Pinctata imbricata radiata (Leach,
1814) (Fig. 8) is of different interest, as it testifies
the progressive consolidation and spreading in the
western basin of this species of Lessepsian origin,
long time naturalized in the eastern basin up to the
Ionian coasts of Sicily, with dated occasional re-
ports from Milazzo (Di Natale, 1982) and sporadic
records in the western Mediterranean (Lodola et
al., 2013). Long time naturalized Lessepsian is
also the mussel Brachidontes pharaonis (P. Fis-
cher, 1870), whose spread in the central Mediter-
ranean has been initially documented from
western Sicily (Sarà et al., 2008). The occurrence
of the warm Atlantic sea hare Aplysia dactylomela
Rang, 1828, spreading in Tyrrhenian sea from
Messina Strait since 2011 (Valdés et al., 2013) is
a further evidence of ongoing tropicalization
processes. 

The record, at last, of single shells of Buccinum
undatum (Linnaeus,1758), Nassarius turulosus
(Risso, 1826), and Euspira catena (da Costa,1778),
not included in the present list, suggested the oc-
currence of offshore würmian age deposits.

On top of the benthic species, other 14 pelagic
molluscs have been recorded in the coastal waters
of Cape Milazzo. Most of them were shell remains
of pteropoda found in bottom sediments of Site 5
(Tab. 2). More interesting, since specimens have
been recorded living, were the violet snails
stranded along both the eastern (Sites 2 and 3) and
western coasts (site 6). Two species have been col-
lected, the common Janthina pallida Thompson,
1840, of which massive stranding have been
recorded, e.g., in October 1998, and the much less
common J. globosa Swainson, 1822, which is sus-
pected to be in further rarefaction. Stranding of the
pseudothecosomata Cymbulia peronii Blainville,
1818, has been also documented along the western
coast (Site 6).
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Figure 2.  Haliella tyrrenica: ventral, dorsal, and lateral view. Figure 3. In situ living specimen of Monoplex parthenopeus.
Figure. 4. Haliotis stomatiaeformis. Figures 5–7. Mathilda bielerei. Fig. 6: apex and protoconcha. Fig. 7: detail of orna-
mentation. Figure 8. Pinctata imbricata radiata.

287Marine molluscs from Cape Milazzo (Sicily, Italy): a baseline 



Table 1/1. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/2. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/3. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/4. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/5. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/6. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/7. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/8. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/9. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/10. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/11. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).
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Table 1/12. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal De-
tritic and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).

Marine molluscs from Cape Milazzo (Sicily, Italy): a baseline 



300 SALVATORE GIACOBBE & GIUSEPPE NOTARISTEFANO

Table 1/13. List of the benthic molluscs recorded in Capo Milazzo coastal waters. Sites of collection (1–5) and prevalent
habitat of each species are indicated: Photophilic Algae (PA); Phanerogam Meadows (PM); Reef Pools (RP); Coastal Detritic
and Biodetritic bottoms (CD); Supratidal Rocky reef (SR).

CONCLUSIONS

The check-list of 556 benthic taxa here pro-
vided, although not exhaustive of the overall bio-
diversity of the Milazzo Peninsula, may be
considered at least representative of the local mol-
lusc fauna and respective habitats, some of which
of relevant conservative values, i.e., phanerogam
meadows and the more localized vermetid reefs.
Most mollusc species under EEC and National pro-
tection, and other ones listed as threatened, occur
in the coastal seafloors of the Milazzo peninsula,
even in areas submitted to relevant anthropogenic
pressure.

In the meantime, the settlement of not indige-
nous species, mainly of tropical origin, together

with disease affecting threatened organisms under
EEC protection, testified vulnerability of the local
ecosystem toward the global change menaces.

The recent establishment of a marine protected
area is an important initiative to protect the most
sensitive and most valuable natural habitats, and of-
fers new opportunities to improve their knowledge
and conservation. Few data are available today on
the local biodiversity of these ecosystems, which
should be rapidly investigated in order to evaluate
the effect of the protection measures as well as any
change in valuable habitats not subject to special
protection measures. It must be emphasized, in fact,
that the local interdiction to human activities cannot
protect the marine reserve against the effects of an-
thropic pressure on the vast territory, which in the
Milazzo area are mainly linked to the presence of
oil rigs and related oil tanker traffic.
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