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Abstract
This article includes twenty (20) new records of alien and cryptogenic species in the Mediterranean Sea, belonging to six (6) Phyla
(Rhodophyta, Tracheophyta, Mollusca, Arthropoda, Bryozoa, and Chordata) distributed from the Eastern Mediterranean to the Sea of
Alboran. The records are reported from nine (9) countries and can be classified into two categories: new records for the Mediterranean
Sea and new records of non-indigenous species expanding within the Mediterranean Sea. The first category includes the gastropod
Turbo radiatus from Lebanon coasts, the portunid crab Charybdis (Charybdis) natator from Tunis southern lagoon, the mollusc
Thuridilla mazda from South Spain, and the nudibranch Okenia picoensis from the Alboran coasts of Spain and from Malta. The
second category includes the bivalve Nudiscintilla cf. glabra from the Aegean coast of Turkey, the rhodophyte Colaconema codicola
from the North Aegean coasts of Greece, the naked band gaper Champsodon nudivittis from the Sea of Marmara, Turkey. Also, the
brachyuran Gonioinfradens giardi from the Greek Ionian waters, the codlet Bregmaceros nectabanus from the Croatian coasts of the
Adriatic Sea, and the bryozoan Arbopercula tenella and copepod Parvocalanus crassirostris both from the Gulf of Trieste, Slovenian
and Italian coasts, respectively. New records were also reported for the ascidian Distaplia bermudensis from brackish the Gulf of
Naples, Italy, the damselfish Abudefduf cf. saxatilis and the seagrass Halophila stipulacea from Sardinia, Tyrrhenian Sea, and for the
fish Paranthias furcifer from the harbour of Almeria, Alboran Sea, Spain. Through these records, an understanding of the expanding
mechanisms and processes and, if possible, the development of mitigation measures within the region will be further facilitated.
180

Medit. Mar. Sci., 22/1, 2021, 180-198

Introduction
Non-indigenous species (NIS), also known as aliens,
are invading the Mediterranean Sea coastal and transitional waters (Orlando-Bonaca et al., 2019) at an accelerated rate (Zenetos & Galanidi, 2020) due to an interplay
of “chance and necessity”. By chance, most tropical species did not return to the sub-tropical eastern part of the
Mediterranean after its desiccation (Messinian crisis) due
to palaeoclimatic changes, leaving empty niche and space
(Lüning, 1990). By necessity, because of the Mediterranean Sea’s contemporary diversity drivers, such as habitat modification, pollution, coastal urbanization, aquaculture, maritime transport, fisheries overexploitation
(Korpinen et al., 2019; MedECC, 2020), and the Suez
canal’s opening and enlargement offer a niche for new
species introduction and expansion. The establishment of
thermophile tropical species at the expense of the natives
is expected to be facilitated further by climate warming
based on species origin (Bianchi et al., 2012) and ecophysiology (Orfanidis, 1991; Orfanidis et al., 1999; Raitsos et al., 2010). By performing Horizon scanning based
on 267 taxa across European Seas, Tsiamis et al. (2020)
concluded that the Mediterranean Sea appeared to be the
most threatened regional sea, as it is likely to be affected
by the arrival or further spread of the highest number of
HS marine species considered (232 taxa) and their (potential) impact.
Among the 700 NIS species in the Mediterranean,
most of them enter through the Suez Canal and occur in
the Eastern sub‐region, and more than 600 are invasive,
establishing permanent populations in their new environment (Zenetos & Galanidi, 2020). Although their impact
on local ecosystems started recently to be quantitatively
assessed (Katsanevakis et al., 2016), their effects on marine biodiversity, ecosystem services, and the economy
can be profound (Katsanevakis et al., 2014; Mannino

et al., 2017). European Union has implemented several legislative actions, among them the Marine Strategy
Framework Directive (EC, 2008) and EU Regulation on
Invasive Alien Species (EU, 2014), under the Convention
on Biological Diversity (CBD), that demand collection of
distribution data and mapping of spatial patterns. Recording, quantifying the abundance and mapping the invasive
alien species are the tools to understand the expanding
mechanisms and process and, if possible, developing
mitigation measures and prevent new invasions (Mačić
et al., 2018).
Through its Collective Article, Series A, the Mediterranean Marine Science journal offers a platform to facilitate NIS data collection. In the current issue, records
are grouped by country, from East to West. NIS records’
locations are illustrated in Figure 1, and further information corresponding to each report can be found in Table 1.
In the current article, twenty (20) new alien species
records are reported from nine (9) countries. They can be
classified into two categories, new records for the Mediterranean Sea and new records of existing in the Mediterranean Sea species.
The first category includes the gastropod Turbo radiatus from Lebanon coasts, the portunid crab Charybdis (Charybdis) natator from Tunis southern lagoon, the
mollusc Thuridilla mazda from the Almuñécar coasts
(Spain), and the nudibranch Okenia picoensis from the
Alboran coasts of Spain and Malta.
The second category includes the bivalve Nudiscintilla cf. glabra from the Aegean coasts of Turkey, the
rhodophyte Colaconema codicola from Thessaloniki
Gulf, North Aegean Sea, Greece, the naked band gaper
Champsodon nudivittis from the northern Dardanelles,
Sea of Marmara, Turkey. Also, the brachyuran Gonioinfradens giardi from the Ionian Sea, Greece, the codlet

Fig. 1: Location of new non-indigenous species, as reported in this article. Location numbers correspond to Table 1.
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Table 1. List of species reported in this paper, dedicated Sub-chapter (SC), latitude & longitude of locations, country of the report,
location number corresponding to Figure 1 (LN). * first record in the Mediterranean Sea. + refers to more than one record of the
species in the area.
Taxon

Phylum

SC

Latitude

Longitude

Sub-region

Country

LN

Colaconema codicola

Rhodophyta

1.1

40.569

22.953

Aegean Sea

Greece

4

Halophila stipulacea+

Tracheophyta

2.1

41.0526

9.5234

Tyrrhenian Sea

Italy

10

Turbo radiatus*

Mollusca

3.1

33.4396

35.2741

Levantine

Lebanon

1

Thuridilla mazda*

Mollusca

3.2

36.7228

-3.7236

Alboran Sea

Spain

15

Nudiscintilla cf. glabra

Mollusca

3.3

37.1293

27.5716

Aegean Sea

Turkey

2

Okenia picoensis*

Mollusca

3.4

35.9878

14.3286

Central Mediterranean

Malta

12

36.7231

-3.7375

Alboran Sea

Spain

16

36.7946

10.2639

Tunis lagoon

Tunisia

13

+

Charybdis (Charybdis)
natator*

Arthropoda

4.1

Parvocalanus crassirostris

Arthropoda

4.2

45.70

13.71

Adriatic Sea

Italy

8

Gonioinfradens giardi

Arthropoda

4.3

38.2634

20.6733

Ionian Sea

Greece

5

Arbopercula tenella

Bryozoa

5.1

45.5187

13.5676

Adriatic Sea

Slovenia

7

Distaplia bermudensis

Chordata

6.1

40.793

14.077

Tyrrhenian Sea

Italy

9

Paranthias furcifer

Chordata

6.2

36.8266

-2.4662

Alboran Sea

Spain

14

Champsodon nudivittis

Chordata

6.3

40.2716

26.5178

Marmara Sea

Turkey

3

Bregmaceros nectabanus

Chordata

6.4

42.6247

17.7809

Adriatic Sea

Croatia

6

Abudefduf cf. saxatilis

Chordata

6.5

39.1756

9.2230

Tyrrhenian Sea

Italy

11

Bregmaceros nectabanus from the Croatian coasts of the
Adriatic Sea, and the bryozoan Arbopercula tenella and
copepod Parvocalanus crassirostris both from the Gulf
of Trieste, Slovenian and Italian coasts, respectively.
New records were also reported for the ascidian Distaplia
bermudensis from brackish Miseno Lake, Gulf of Naples,
Italy, for the damselfish Abudefduf cf. saxatilis and the

seagrass Halophila stipulacea from Sardinia, Tyrrhenian
Sea, and for the fish Paranthias furcifer from the harbour
of Almeria, Alboran Sea, Spain. Through these records,
an understanding of the expanding mechanisms and processes and, if possible, the development of mitigation
measures within the region will be further facilitated.

1. RHODOPHYTA
1.1 First record of the rhodophyte Colaconema codicola in North Aegean Sea, Greece
Soultana TSIOLI and Sotiris ORFANIDIS
Colaconema codicola (Børgesen) Stegenga, J.J.
Bolton & R.J. Anderson is a filamentous marine rhodophyte widely recorded in temperate regions under different synonyms. It is regarded as native to the Indo-Pacific
Ocean and alien in the Mediterranean Sea (Verlaque et
al., 2015; Zenetos & Galanidi, 2020), usually found as an
epiphyte on the alien in the Mediterranean Sea Codium
fragile subsp. fragile (Cormaci et al., 2017). In the Mediterranean Sea, it was first found on French coasts in 1952,
probably introduced along with its host through vessels
during the Second World War.
Concerning the Aegean Sea, Tsiamis & Panayotidis
(2019) claimed that a specimen found at 1986 in the Saronikos Gulf, named as Rhodothamniella codii, was probably a misidentification of C. codicola. The only record
from the Aegean Sea is attributed to Cirik et al. (1990),
182

who found C. codicola (as Acrochaetium codicola) at
Imbros Island between 1972-1987, lacking a description. Since its host is one of the most successful invasive
species in the Mediterranean Sea, C. codicola should be
monitored to evaluate establishment status and impact.
The present study confirms the presence of C. codicola as an epiphyte of C. fragile subsp. fragile (Suringar) Hariot (Fig. 2A) during the monitoring of Nea Krini
coasts, Thessaloniki Gulf, North Aegean Sea (40.569° N,
22.953° E) in November 2019, and January and July
2020.
The seaweed is bushy, about 3-5 mm tall, with a multicellular filamentous endophytic base, and prostrate and
erect uniseriate filaments. Erect axes 11-15 μm of diameter, usually more branched at the upper part of the
axes (Fig. 2B); cells 34-99 μm long, containing at least
Medit. Mar. Sci., 22/1, 2021, 180-198

Fig. 2: Colaconema codicola in Northern Greece: A) Habit. B) Branching pattern. C, D) Detail of cells, showing parietal chloroplasts, each with a single pyrenoid. E) Sessile monosporangia. F) Stalked monosporangia.

two-lobed, parietal chloroplasts, each containing a single
pyrenoid (Figs 2C, D). Sessile and stalked monosporangia found in July material, usually adaxially located on

the proximal cells, cylindrical in shape, about 17-21 μm
wide and 28-31 μm long (Figs 2E, F).

2. TRACHEOPHYTA
2.1 First records of the seagrass Halophila stipulacea in Sardinia (Tyrrhenian Sea, Italy)
Daniela PICA, Luca GALANTI and Lisa POLA
The seagrass Halophila stipulacea (Forsskål) Ascherson (Order Alismatales, Family Hydrocharitaceae) is a
small tropical dioecious species, with a native distribution
in the Red Sea and Indian Ocean. This species is one of
the first successful Lessepsian migrants to enter the Mediterranean after the opening of the Suez Canal (Fritsch,
1895). This Non Indigenous Species (NIS; alien) was
first observed in the Levantine basin and slowly spread
westward through the southern Mediterranean Sea (Winters et al., 2020). For a long time, it was hypothesised that
the winter 14° C sea surface isotherm acted as a boundary
that many Lessepsian migrants, including H. stipulacea,
were not able to overcome, and therefore limiting the expansion of these species to the western Mediterranean.
However, it was demonstrated that H. stipulacea can survive, photosynthesise, and grow within a broad range of
temperatures (Georgiou et al., 2016), and it has been predicted that the species will colonise the entire basin within the next 100 years, enabled by the increased seawater
temperature associated with climate change (Nguyen et
al., 2020). To date, the northernmost area colonised by
H. stipulacea in the western Mediterranean is Palinuro
harbour (Salerno, Italy) (Winters et al., 2020).
In this study, we report the presence of Halophila
stipulacea in two localities of north-east Sardinia (Italy):
Razza di Juncu (41.0526° N, 9.5234° E) and Gulf Aranci
(40.9937° N, 9.6266° E). In October 2018 and August
Medit. Mar. Sci., 22/1, 2021, 180-198

2019, two patches of about 30 m2 each were recorded in
Razza di Juncu at 2-3 m depth (Fig. 3). The seafloor is
coarse/detritic without dead matte of Posidonia oceanica.
In May 2020, four patches (about 221, 188, 75.6 and 69
m2) of H. stipulacea were observed in Gulf Aranci at 5.98 m depth. The seafloor is also colonized by the seagrasses Cymodocea nodosa, and both species grow on a dead
Posidonia matte. Measurement of 100 random leaves at
Razza di Juncu showed higher values in October 2018
(leaf length mean value = 43.1 ± 7.4 Standard Deviation
mm; leaf width mean value = 6.4 ± 0.9 mm) compared
with those collected in August 2019 (27.5 ± 5.5 mm and
5.0 ± 0.9 mm) and none showed any sign of grazing activities. Male flowers were only recorded in Razza di Juncu in August 2019 at different development phases.
This study reports several established and flowering
patches of H. stipulacea in north-east Sardinia, representing the north-westernmost point of its distribution
in the Mediterranean Sea. These new records suggesting
that the expansion of this NIS is going much faster than
hypothesized. Non-Indigenous Species, such as H. stipulacea, represent a distinct threat to the environment and
an important global change element. Therefore, data on
its expansion are fundamental for implementing policies
concerning the spread of alien species in the Mediterranean Sea.
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Fig. 3: A) Halophila stipulacea meadow at Razza di Juncu. B) Plant with a closed male flower (arrow). C) Sample of H. stipulacea
showing a closed male flower (arrow). D) Sample with an opened male flower.

3. MOLLUSCA
3.1 Turbo radiatus Gmelin, 1791 (Mollusca: Gastropoda) entered the Mediterranean Sea: a first record from
Lebanon
Ali BADREDDINE and Fabio CROCETTA
The rayed dwarf-turban Turbo radiatus Gmelin, 1791
is a mollusc of the family Turbinidae Rafinesque, 1815
characterized by a medium-sized (up to about 75 mm, approximately equal in height and width), heavy, and solid
shell, with a relatively tall spire and a large inflated body
whorl. Strong spiral cords encircle all whorls, although
those on the shoulder and the periphery of the body whorl
may have sharper lamellate folds, and the outer lip is imbricate. The suture is deep, and the umbilicus is closed.
The aperture is round. The shell colour ranges from grey/
ivory/beige to brown with a mottled pattern, and the aperture is whitish/yellowish. The operculum is thick and
usually white/grey, but mostly is smooth, a character that
allow its easy distinction from the very similar conge-

neric species Turbo argyrostomus Linnaeus, 1758 (Bosch
& Bosch, 1989; Alf & Kreipl, 2003). Turbo radiatus is
widespread in the Indo-Pacific region, including the Red
Sea and the Persian Gulf, where it lives on reefs in shallow waters (Alf & Kreipl, 2003; Heiman et al., 2012).
During fieldwork carried out on the 31th December
2020, an unknown turbinid species was first observed
in the tide pools of the vermetid reef of Saksakiyeh
(33.4396° N, 35.2741° E), southern Lebanon (Fig. 4A).
After a careful inspection of the area, more than 20 individuals were observed, three of which were sampled for
further identification (total height ~4.1-5.3 cm) (Fig. 4B).
They were subsequently ascribed to T. radiatus based on
the morphological characters listed above, and preserved

Fig. 4: Turbo radiatus from Saksakiyeh (Lebanon). A) Live specimen in the tide pools of the vermetid reef. B) Ventral and dorsal
view of one of the specimens sampled (total height ~4.1 cm).
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in the private collection of the first author (AB). To the
best of our knowledge, such a finding constitutes the
first record of this species not only in Lebanon, but in
the Mediterranean Sea as a whole (Zenetos & Galanidi,
2020; Crocetta et al., 2020).
No certainties occur regarding the pathway of arrival of
T. radiatus in Lebanon and in the Mediterranean Sea. However, taking into account that the species is widespread in the

Red Sea and that Lebanon lies along the natural pathway of
Indo-Pacific taxa spreading in the Mediterranean Sea via the
prevailing currents, it may easily have spread in the area via
the Suez Canal. Alternatively, its presence in Lebanon may
be related to ship-mediated transport. Whatever is true, further fieldwork is necessary to evaluate the current status of
this alien species in Lebanese waters and the Mediterranean
Sea and its impacts on the local benthic communities.

3.2 First record of the Caribbean Sea slug Thuridilla mazda Ortea & Espinosa, 2000 (Mollusca, Sacoglossa) in
the Mediterranean Sea
Luis SÁNCHEZ-TOCINO, Manuel CHAMORRO and J. Manuel TIERNO DE FIGUEROA
The genus Thuridilla Bergh, 1872 (family Plakobranchidae) currently includes 23 species, four of them
with an Atlantic distribution: T. hopei (Vérany, 1853), T.
picta (A.E. Verrill, 1901), T. mazda Ortea & Espinosa,
2000, and T. malaquita Ortea & Buske, 2014 (Ortea &
Buske, 2014).
Thuridilla mazda was described from the Caribbean
Sea, particularly from Cuba and Costa Rica coasts (Ortea & Espinosa, 2000b). Its known distribution area in
western Atlantic waters was afterward expanded, particularly to other areas from the Caribbean Sea as well as
to the Gulf of Mexico (Ortea & Buske, 2014). In eastern
Atlantic waters, it has been reported from the Azores Archipelago (Malaquias et al., 2012) and the Canary Islands
(Ortea et al., 2015).
A specimen of Thuridilla mazda was observed and
photographed (Fig. 5) the 18th of February of 2021 at
Punta del Vapor (Almuñécar, Granada, Spain) at 12 m
depth (36.7228° Ν, 3.7236° W). The specimen size was
approximately 10 mm. Its body color pattern, and the
length, conical shape and color of the rhinophores coincide with the original description of this species (Ortea
& Espinosa, 2000b) and with the description reported
for the specimen of T. mazda in the Azores Archipelago
(Malaquias et al., 2012), as well as the photograph of the
specimen from the Canary Islands (Ortea et al., 2015).
This allowed its specific determination and its distinction
from the other described Atlantic species of the genus.
In the Mediterranean Sea, only another species of the
genus Thuridilla, T. hopei, is known (e.g. Ortea & Espinosa, 2000b). Thus, in this work the presence of T. mazda
in the Mediterranean waters is reported for the first time.
The amphi-Atlantic distribution of T. mazda is not unusual in other opisthobranch species (Malaquias et al.,
2012), but integrative taxonomic studies including phy-

Medit. Mar. Sci., 22/1, 2021, 180-198

logeographic and morphological approaches are needed
to understand better the status of many of these species
(Carmona et al., 2011), to clarify if they are naturally
range expanding species or their presence is due to human activities. Zenetos et al. (2020a) have coined the
term crypto-expanding for such cases as it specifies the
cause of the cryptogenic uncertainty.

Fig. 5: Specimen of Thuridilla mazda from the Almuñécar
coast (Granada, Spain). A) lateral view and B) dorso-frontal
view. Photo credit: Miguel Vila (A), Manuel Chamorro (B).
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3.3 First records of the NE Atlantic nudibranch Okenia picoensis Paz-Sedano, Ortigosa & Pola, 2017 (Gastropoda, Goniodorididae) in the Mediterranean Sea
Miquel PONTES and Enric MADRENAS
The genus Okenia Menke, 1830 (Gastropoda: Nudibranchia: Goniodorididae) includes about 50 valid species (Pola et al., 2019) and is formed by relatively small
sea slugs that live in all oceans, from the tropics to colder
waters, but also in temperate seas like the Mediterranean.
Pola et al. (2019) confirm the presence of O. elegans
(Leuckart, 1828), O. hispanica Valdés & Ortea, 1995,
O. mediterranea (Ihering, 1886) and O. aspersa (Alder
& Hancock, 1845) in the Mediterranean Sea. They replaced former Mediterranean observations of O. cupella
and O.impexa by the new species O. problematica Pola,
Paz-Sedano, Macali, Minchin, Marchini, Vitale, Licchelli

& Crocetta, 2019 and the former Mediterranean reports
of O. zoobotryon by the new species O. longiductis Pola,
Paz-Sedano, Macali, Minchin, Marchini, Vitale, Licchelli
& Crocetta, 2019. Mediterranean reports of O. leachii
(Alder & Hancock, 1854) are rejected. Finally, they state
the need of further examination of Mediterranean specimens due to confusing morphology (Pola, 2015).
Okenia picoensis Paz-Sedano, Ortigosa & Pola (2017)
was recently described in the Azores archipelago on specimens showing two different colour morphs: white with
the tips of the body processes yellow, or bright yellow
with the tips of the body processes orange. The morpho-

Fig. 6: Okenia picoensis in the Mediterranean Sea: a) November 18th, 2020 at Um El Faroud wreck, Wied iż-Żurrieq (Malta). b)
November 24th, 2020 at Ċirkewwa arch (Malta). c) March 1st, 2021 at La Piedra del Hombre, La Herradura, Granada (Spain).
Photo credit: Kristaps Dzonsons (a, b) and David Ballesteros (c).
Table 2. New records of Okenia picoensis in the Mediterranean Sea.
Location

Depth

Temperature

6 November 2020

Date

Rozi wreck, Ċirkewwa, Malta
(35.9878° N, 14.3286° E)

29 m

21º C

18 November 2020

Um El Faroud wreck, Wied iż-Żurrieq, Malta
(35.8191° N, 14.4498° E)

23 m

21º C

24 November 2020

Ċirkewwa arch, Malta
(35.9878° N, 14.3286° E)

17 m

21º C

Um El Faroud wreck, Wied iż-Żurrieq, Malta
(35.8191° N, 14.4498° E)

27 m

16º C

“La Piedra del Hombre”, Almuñécar, Granada, Spain
(36.7231º N, 3.7375º W)

16 m

15º C

17 January 2021
1 March 2021
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logically similar western Atlantic species O. miramarae
(Ortea & Espinosa, 2000a), described from Cuba but also
reported from Taliarte, Gran Canaria, Canary Islands
(Moro et al., 2016) is likely the same species (Paz Sedano et al., 2017) but further anatomical and molecular
studies are needed to clarify this point, so we keep them
separated.
Numerous specimens of O. picoensis (Fig. 6a-b) were
reported by Kristaps Dzonsons at three different locations
in Malta (Table 2). Sizes were not reported. Another small
specimen (<10mm.) of O. picoensis (Fig. 6c) was observed
and photographed by David Ballesteros at SE Spain.
Body colour pattern and morphology of these specimens from Malta and Almuñécar match the white morph
original description of O. picoensis (Paz-Sedano et al.,
2017), they do not have the purplish pink stain behind
the gill nor the distally tuberculate rhinophores reported by Ortea & Espinosa (2000a) for O. miramarae, and
do not fit any of the other Mediterranean Okenia species.

So here we present the first report of the presence of Okenia picoensis for the Mediterranean Sea. Unfortunately,
the observers did not collect the specimens so we could
not dissect nor sequence them to fully confirm their identification, so there is the possibility that these findings
belong to a cryptic species group.
Multiple sightings in several locations at Malta suggest the species is well established there, while the status
in the coast of Granada (Spain), with the first and only
report of a single specimen for the Spanish coast, is still
uncertain.
Distribution range extensions are not unusual for newly described species, but integrative taxonomic studies
are needed to clarify if this expansion is natural or related
to human activities. Curiously, despite the Mediterranean
has the best known malacofauna of the world, in the recent years there is a steady flow of newcomer species that
never ceases to surprise us.

3.4 Nudiscintilla cf. glabra Lützen & Nielsen, 2005 reaches the Aegean coasts of Turkey
Kemal GEYRAN and Argyro ZENETOS
The bivalve Nudiscintilla cf. glabra Lützen & Nielsen, 2005 was first recorded from the Mediterranean Sea
by Mifsud & Ovalis (2012), based on five living specimens collected at Adana, Yumurtalik, on the Mediterranean coast of Turkey. Since its first detection year (2010:
P. Ovalis pers. commun.), the species has been reported
from Israel (Albano et al., 2021a, b). Here we report the
finding of a single living specimen from Bodrum, on the
Aegean coast of Turkey (37.129356° N, 27.571639° E)
in August 2019.
Our material (Fig. 7) was collected at a depth around
2-3 m under a rock, attached to it. The sea bed was mainly covered with detritus and pebbles. Its habitat agrees
with that of Mifsud & Ovalis, 2012 (living under stones
in shallow water in 1.5-2 m) and Albano et al. (2021a,b)
(rocky substrata).
We provisionally identified the specimen as Nudiscintilla cf. glabra based on the shell morphology that matches

well with that of the specimen figured by Mifsud & Ovalis
(2012). Dentition details as described by Lützen & Nielsen (2005) were not examined as the hinge of the single
collected specimen was not opened to avoid damage. The
specimen is kept in the private collection of one of us (KG).
Shipping (Transport-Stowaway) appears to be the likely mode of introduction of N. glabra in the Mediterranean.
Most locations it has been detected to date are from or in
the vicinity of harbours: Adana (Mifsud & Ovalis, 2012),
Nahariya (rocky platform 200 m north of the entrance to
the marina, Albano et al., 2021b), Bodrum (this work). Alternatively, the species may have expanded its distribution
unaided from a locally established population in Yumurtalik Bay. The present record, along with those of Albano et
al. (2021a, b) confirm the establishment of N. cf. glabra
and its expansion from the Levantine to the Aegean Sea.
The number of established alien species in the Mediterranean (Zenetos & Galanidi, 2020) keeps increasing.

Fig. 7: Nudiscintilla cf. glabra from Bodrum (length = 12.3, height = 7.3 mm). Photo credit: Kemal Geyran.
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4. ARTHROPODA
4.1 First record of the portunid crab Charybdis (Charybdis) natator (Herbst, 1789) in the Mediterranean Sea
Raouia GHANEM, Jeanne ZAOUALI and Jamila BEN SOUISSI
The ridged swimming crab Charybdis (Charybdis)
natator (Herbst, 1789) is a widespread Indo- West Pacific species found in East Africa, Madagascar, Red Sea,
India, China, Japan, Philippines, Thailand, Malaysia,
Singapore, Indonesia, and Australia (Wee & Ng, 1995).
It is mainly found under rocks, among pebbles, or in the
sand at depths ranging from 3 to 55 m (Sakai, 1976; Apel
& Spiridonov, 1998).
On 18 February 2020, two large specimens of crabs
(male and female) were caught alive with gillnets in Tunis southern lagoon (36.7946° N, 10.2639° E) western
Mediterranean Sea after a scuba diving tracking during a
periodic assessment of climate change impacts on marine
biodiversity. The individuals were found at 5 m depth on
sandy-muddy substrate not far from the artificial rocky
shores of the lagoon, associated to the macrophytes Caulerpa prolifera (Forsskål) J.V.Lamouroux and Chaetomorpha linum (O.F.Müller) Kützing. Species have been
identified as Charybdis (Charybdis) natator, following
Sakai (1976), Wee & Ng (1995), and Apel & Spiridonov
(1998). The two specimens were preserved in 95% alcohol and deposited at the Institut National Agronomique
de Tunisie under the catalogue numbers: INAT- POR-Chnat01/ INAT- POR-Ch-nat02.
The collected specimens (Fig. 8) exhibited the typical morphological characters of C. natator according
to the description of colours, carapace dentations, chelipeds, and pereiopods shapes by Sakai (1976), Wee & Ng

(1995), and Apel & Spiridonov (1998). Morphometric
measurements of the two specimens were summarized in
Table 3.
With this new record, the number of alien brachyuran speTable 3. Morphometric measurements and weight of the two
specimens of Charybdis (Charybdis) natator caught in Tunis
southern lagoon.
Morphometric characters
(mm)

Female

Male

Carapace Width

95.04

86.18

Carapace Length

71.46

62.15

Anterolateral Border Length

53.44

49.32

Posterolateral Border
Length

57.71

52.99

Chela Length

54.96

68.87

Chela Width

8.51

10.98

Chela Height

15.44

19.79

Body Height

35.36

32.76

Abdomen Length

40.69

32.05

Abdomen Width

43.31

14.44

Frontal Length

33.51

31.56

Orbital Length

9.95

10.27

108.56

121.01

Total Weight (g)

Fig. 8: Specimens of Charybdis (Charybdis) natator from Tunis southern lagoon. A) Dorsal male view. B) Ventral male view. C)
Dorsal female view. D) Ventral female view. Scale bars: 10 mm.
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cies present in the Mediterranean Sea increases to 52 (B.
Galil, personal communication 2020). Among the most successful families colonizing its coasts, are Portunidae with
a total of 16 reported species (Corsini-Forka et al., 2010;
Froglia, 2012; present study). Two non-indigenous portunid
crabs are already present on Tunisian coasts and are considered invasive alien species; Portunus segnis (Forskål, 1775)
and Callinectes sapidus Rathbun, 1896. As suggested for the
precedent blue crabs, the potential pathway of introduction
of C. natator could be shipping, as it was recorded in the
vicinity of two commercial ports, “La Goulette” and Radès.

The species establishment and possible proliferation
could affect the high-value food of blue crabs’ production
in Tunisia as noted by Sumpton et al. (1990). The recent
Tunisian blue crab industry currently provides more than
3500 tons for export and constitutes about 3% of total
annual seafood catches.
Regular monitoring of non-indigenous decapods is
needed to prevent threats due to their high level of invasiveness to predict, mitigate and adapt to biodiversity loss
and modification.

4.2 First record of Parvocalanus crassirostris (Copepoda, Calanoida, Paracalanidae) in the northernmost area
of the Mediterranean Sea
Alenka GORUPPI and Valentina TIRELLI
The calanoid Parvocalanus crassirostris (Dahl F.,
1894) is a free living copepod widely distributed in all
tropical and subtropical waters (Razouls et al., 20052020). P. crassirostris is one of the most important species of copepods extensively used in hatcheries throughout the world for commercial cultivation. This species
is classified as an alien species for European waters in
EASIN (European Alien Species Information Network),
and it was reported in the Black Sea, Levantine Basin,
NE Aegean Sea, Ionian Sea, NE-NW Mediterranean and
Adriatic Sea (Razouls et al., 2005-2020). In particular,
P. crassirostris was recently found in the eastern Adriatic Sea (December 2014), firstly in the Croatian port of
Šibenik (Vidjak et al., 2016) and some weeks later (February 2015), northwards in the port of Rijeka (Vidjak et
al., 2019). Here we report on 3 females of P. crassirostris
which were collected in the Italian waters of the Gulf of
Trieste at the LTER_EU_IT_056 station (45.70° N, 13.71°
E; depth 18 m), on 9th November 2016. Zooplankton sampling was performed by the WP2 net (200 μm mesh size),
vertically towed from near bottom to surface. Throughout the water column, the temperature was 16.1°C, and
salinity varied between 36.99 and 37.11, probably due to
the strong wind that was blowing the day before the sampling. Half of the sample was used for dry mass analysis,
and the other half was fixed (4% formaldehyde solution)
for later determination of composition and abundance.
The individuals of P. crassirostris (with total body length
of 0.55-0.56 mm) (Fig. 9) were sorted out from the entire
sample and sent to Dr. Olja Vidjak, who confirmed the
identification. P. crassirostris abundance was 1.71 ind.
m-3, accounting for only 0.4% of the copepod community which was dominated by Acartia (Acartiura) clausi
Giesbrecht, 1889 (41%), another non-indigenous species
Pseudodiaptomus marinus Sato, 1913 (15%) and Oncaea
curta Sars G.O., 1916 (12%).
Although the LTER_EU_IT_056 station has been
sampled monthly since 1986, P. crassirostris had never
been sighted before November 2016. Moreover, this species was not even found in the harbour of Trieste during
the survey of the zooplanktonic communities of the Adriatic ports (2014-2015), carried out in the framework of
Medit. Mar. Sci., 22/1, 2021, 180-198

Fig. 9: Parvocalanus crassirostris (Dahl F., 1894), female habitus and detail of fifth leg (P5) and genital segment.

BALMAS project, which allowed the discovery of P.
crassirostris in the ports of Šibenik and Rijeka (Vidjak et
al., 2019). Therefore, we can speculate that P. crassirostris arrived in the Gulf of Trieste later than in Croatian
waters, probably due to inter-Adriatic translocation via
ballast waters.
After November 2016, P. crassirostris was no longer
found in the Gulf of Trieste, but the nets with smaller
meshes should be used to sample this small alien calanoid
species more efficiently.
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4.3 First record of the Indo-Pacific brachyuran Gonioinfradens giardi (Nobili, 1905) from the Ionian Sea
Michail RAGKOUSIS and Stelios KATSANEVAKIS
Gonioinfradens giardi is one of the eight portunid
crabs that have been introduced into the Mediterranean
Sea (Galil et al., 2018) and is a species that exhibits invasive properties (Kondylatos et al., 2017). Native to the
Red and the Arabian Sea, it was first reported from the
Mediterranean as Gonioinfradens paucidentatus from
Rhodes Island, Greece (Corsini-Foka et al., 2010), to
which G. giardi had been previously considered a junior
synonym until Galil et al. (2018) resurrected the species.
Through molecular analysis, they separated G. giardi
from G. paucidentatus, and suggested that the specimens
collected in the Mediterranean should be referred to G.
giardi. Consequently, molecular analysis has confirmed
the Aegean finding to belong to G. giardi (Zenetos et al.,
2020b). So far, G. giardi had been reported only from the
Aegean and Levantine Seas (Corsini-Foka et al., 2010;
Galil et al., 2018; Kondylatos et al., 2020).
On July 15th 2020, while surveying Antisamos bay,
Kefallonia, Greece (38.2634° N, 20.6733° E) via SCUBA
diving, we photographed an unfamiliar brachyuran at 14
m depth (Fig. 10). Although the photographic samples did
not allow for detailed examination, sufficient diagnostic
characters were visible to identify the taxon. Particularly,
the four large anterolateral teeth that were clearly visible
are an important diagnostic trait of the Gonioinfradens
genus. No other alien portunid crab in the Mediterranean
Sea, namely Callinectes sapidus (Rathbun, 1896), Carupa tenuipes (Dana, 1852), Charybdis helleri (Milne-Edwards, 1867), Goniohellenus longicollis (Leene, 1938),
Portunus segnis (Forskål, 1775), Thalamita poissonii
(Audouin, 1826), and Thalamita indistincta (Apel &

Fig. 10: Gonioinfradens giardi from Kefallonia island. Photo
credit: Michail Ragkousis.

Spiridonov, 1998), has fewer than five anterolateral teeth
(Apel & Spiridonov, 1998). Furthermore, the specimen
is similar in color patterns to the specimens in Israel, described by Galil et al. (2018): chelipeds deep reddish with
dark tips, legs reddish with lighter-colored bands close
to the joints, anterolateral spines light-banded and darktipped. Based on the known portunid species of the Mediterranean Sea, the recorded specimen is most likely G.
giardi. The current report constitutes the first record of
G. giardi in the Ionian Sea and the Central Mediterranean
region.

5. BRYOZOA
5.1 First record of Arbopercula tenella (Hincks, 1880) in the Adriatic Sea: the alien bryozoan spreads to the
colder regions of the Mediterranean Sea
Ana FORTIČ and Antonietta ROSSO
Arbopercula tenella (Hincks, 1880) is an encrusting
cheilostomatid bryozoan that forms delicate, translucent
to white unilaminar colonies. It has been described in
Florida and is widely distributed in the subtropical and
tropical West Atlantic Ocean. A. tenella is now also present in New Zealand, Japan and India (Rosso, 1994 and
references therein; Thessalou-Legaki et al., 2012 and
references therein). First found in 1990 in the Mediterranean Sea in the Gulfs of Noto and Catania (Sicily, Ionian
Sea) (Rosso, 1994), this bryozoan was later reported from
further localities in Italy (Sicily and Livorno) and Israel
(Ferrario et al., 2018).
The habitats where this bryozoan has been found can
be very illustrative in deciphering its introduction and
diffusion vectors, and status. Firstly, the findings of A.
tenella in Mediterranean harbours (Ferrario et al., 2018)
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link the species to shipping, where both hull fouling and
ballast waters are plausible vectors due to the planktotrophic larvae of this species. Secondly, colonies are often
found on floating objects of human origin, which are also
a possible diffusion vector (Thiel & Gutow, 2005 and references therein). Finally, the recent discovery of a specimen on a natural substrate and the observation rate in
eastern Sicily, Ionian Sea (Ferrario et al., 2018) indicate
that the species has established itself in this region.
Here we report on the first findings of A. tenella in
the Adriatic Sea. Two colonies were discovered on experimental panels, which were set up in the Piran Bay,
Gulf of Trieste, Slovenia (45.518708° N, 13.567613°
E). They were found at a depth of 8-10 m, one in summer (17.6.2019; Fig. 11A) and the second in winter
(18.2.2019; Fig. 11B). The zooids of this species are
Medit. Mar. Sci., 22/1, 2021, 180-198

rectangular to ovoid, with arcuate, marginally chitinized
opercula. Gymnocyst bears one to two hollow spinous
processes proximally; cryptocyst is beaded, larger proximally and narrowing distally. The Slovenian colonies
confirm a high plasticity of the species, both between and
within the colonies, in the development of opesial spines,
the size and shape of zooids, and cryptocyst extension

(Fig. 11). The discovery of this species in northern Adriatic Sea, characterized by average winter temperatures of
10° C (Grilli et al., 2020), suggests that the newcomer is
capable of colonising even the colder regions of Mediterranean Sea. Due to the inconspicuous appearance of
colonies of this species, this could go largely unnoticed.

Fig. 11: Two colonies of Arbopercula tenella from Bay of Piran (Slovenia) found in summer (A) and winter (B) 2019. o operculum, s - spine, sp - spinous process, cry - cryptocyst.

6. CHORDATA
6.1 New record of the non-indigenous species Distaplia bermudensis Van Name, 1902 (Tunicata, Ascidiacea)
along Italian coasts
Federica MONTESANTO and Francesco MASTROTOTARO
Distaplia bermudensis is a colonial ascidian originally
described from Bermuda (Van Name, 1902) and widespread
in the Western Atlantic Ocean, from the Caribbean to Brazil
(Mastrototaro & Brunetti, 2006 and references therein). This
species was first reported in the Mediterranean Sea within
the Gulf of Taranto in 2000 on natural and artificial substrata
(Mastrototaro & Brunetti, 2006). Here we report a new finding of this species in the Tyrrhenian Sea.
Colonies of D. bermudensis were photographed
(Fig. 12A) and collected from rocky substrata within the
brackish Miseno Lake (Gulf of Naples, Tyrrhenian Sea,
Italy) (40.793° N, 14.077° E), in September 2020. Colonies were preserved in 4% formalin solution after being
relaxed with menthol crystals for morphological analysis.
The colonies appear dark purplish-blue or brown in
colour, with zooids arranged in radiating systems showing white rings encircling the siphons (Fig. 12A). The zooids are about five mm in length, with smooth oral siphon
and atrial aperture surmounted by a simple languet (Fig.
12B). The pharynx has four rows of stigmata with a parastigmatic vessel in each row and 20-22 stigmata per halfrow (at the level of the 1st stigmatal row) (Fig. 12C). The
stomach is smooth, and the gonads are placed in the gut
loop that ends in a bilobed anus placed between 3rd and 4th
stigmatal row (Fig. 12B). The zooids are hermaphroditic,
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with the ovary surrounded by the testis (Fig. 12B). Embryos are incubated in a broodpouch, which consists of a
continuation of the oviduct and it is placed in the dorsal
part of the zooid, between thorax and abdomen. It is usually found detached from the zooid and it can contain up
to three larvae (Fig. 12D). Larvae are about one mm in
trunk length, showing an ocellus, three triangle-arranged
adhesive organs, and four enlarged ampullae (Fig. 12E).
Distaplia bermudensis is distinguished from the other
seven co-generic species of the Mediterranean and North
Atlantic including Azores. In detail, D. clavata (Sars,
1851), D. lucillae Brunetti, 2006, D. livida (Sars, 1851),
D. lubrica von Drasche, 1883 and D. rosea Della Valle,
1881 are characterized by a plicated stomach. D. magnilarva Della Valle, 1881 shows only monosexual gonads, while D. corolla Monniot F., 1974 shows a particular arrangement of the zooids and it lacks the broodpouch
(Brunetti & Mastrototaro, 2017).
This is the second record of D. bermudensis within
the Mediterranean basin; both areas (Taranto and Miseno Lake) are interested in mussel farming (Cecere et al.,
2016; Mastrototaro et al., 2019), suggesting aquaculture
facilities as the most likely pathway of the introduction of
D. bermudensis along Italian coasts.

191

Fig. 12: Distaplia bermudensis. A) Colony of D. bermudensis photographed within the Miseno Lake (Gulf of Naples, Italy), white
rings encircling the siphons of the zooids are visible. B) Zooid extracted from the tunic showing four rows of stigmata, smooth
stomach (st), gut loop ending in a bilobed anus (arrow) and hermaphroditic gonads placed in the gut loop, with ovary (ov) surrounded by the testis (ts). C) Magnification of the first stigmatal row with 21 stigmata. D) Broodpouch containing three larvae. E)
Larva with ocellus (oc), three adhesive organs (arrows) and four median ampullae (asterisks).

6.2 First record of Paranthias furcifer (Valenciennes, 1828) (Pisces, Serranidae) from Spain
Francesco TIRALONGO and Ernesto AZZURRO
The Creole-fish Paranthias furcifer (Valenciennes,
1828) is a small subtropical serranid, naturally distributed throughout the eastern and western Atlantic Ocean on
rocky and reef bottoms up to 100 m of depth. So far, this
species has been reported three times from the Mediter-

ranean, firstly in the Adriatic Sea (Croatia), then in the
eastern Levant (Lebanon), and recently in the Aegean Sea
(Turkey) (see Ragkousis et al., 2020).
On July 24th 2016, a single individual of P. furcifer
(Fig. 13) was captured by line fishing within the commer-

Fig. 13: The specimen of Paranthias furcifer collected on July 24th 2016 within the commercial harbour of Almeria (Spain).
Picture posted to the web platform sea watchers.net. Photo credit: Luis Marquez Torres.
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cial harbour of Almeria, Alboran Sea, Spain (36.8266°
N, 2.4662° W). The picture was posted by a recreational
fisher to the sea watchers.net. (https://www.seawatchers.
net/Observations/9/5844) platform designed to collect
citizen generated data. The record was kept on stand-by
until its validation by the sea watchers.net. editorial team.
The individual is described as follows: Body relatively
elongated, laterally compressed and ovaliform; caudal fin
forked and well developed; pectoral and pelvic fins moderately developed; dorsal fin quite elongated, begins just
behind the base of the pectoral fin; anal fin short, in the
posterior part of the body. The body was almost uniformly reddish, with a darker caudal and dorsal fin and a dark
spot on the upper base of the pectoral fin. Furthermore, as
described by the sea watchers.net. observer, little whitish

spots were present on the dorsal surface of the live specimen.
Although Smith (1971) synonymized Paranthias
colonus (Valenciennes, 1846) with P. furcifer, Heemstra & Randall (1993) demonstrated marked and constant
meristic differences between the two species. Following
the description provided by Heemstra & Randall (1993),
P. furcifer can be clearly distinguished from P. colonus
based on the following colouration: a darker tail; a dark
spot on the upper base of the pectoral fin; and white spots
on the dorsal surface (spots are bright blue or violet in
P. colonus). Based on these traits and in agreement with
the taxonomical analyses by Ragkousis et al. (2020), we
identify the Almeria specimen as P. furcifer and here we
report its first observation from Spain.

6.3 The occurrence of the naked band gaper, Champsodon nudivittis (Ogilby, 1895) in the Sea of Marmara
Sezginer TUNÇER and Cem DALYAN
Champsodontids are known as gapers, and among
them, Champsodon nudivittis (Ogilby, 1895) is the only
Red Sea immigrant found in the Mediterranean Sea (Stern
et al., 2020). It is distributed along the Indo-West Pacific (Madagascar, Indonesia, Philippines, and Australia),
Red Sea and eastern Mediterranean coasts from Israel to
Greece (Dalyan et al., 2021). It is a bathypelagic species
inhabiting sandy-muddy bottom. The depths preferred by
the species are up to 716 m in the Mediterranean Sea (Dalyan et al., 2021).
A single specimen was caught by purse seine on 22
November 2020 at a depth of 30 m. It was found in the
northern Dardanelles (40.2716° N, 26.5178° E, Fig. 14),
and preserved in 75% ethanol, and stored at Canakkale
Onsekiz Mart University, Piri Reis Museum Canakkale
PRM-PIS 2020-067.
The total and standard length of the specimen were
measured as 121 and 103 mm, respectively. Its weight
was 15 g. The meristic formula of the specimen was D1,
V; D2, 18; A, 19; P, 12; V, 6. The metric characteristics

of the specimen are as follows: Head length 3.7 times,
body depth 6.4 times, predorsal length 3.7 times and preanal length 1.8 times in standard length; eye diameter 9.3
times in head length. The body slightly compressed laterally. The breast is fully scaled, while a triangular patch of
the scales is not found in the area of extending from the
pectoral to the pelvic fin bases.
The species was reported for the first time by Çiçek &
Bilecenoğlu (2009) in the Levantine Sea and by Kalogirou & Corsini-Foka (2012) in the Aegean Sea. This report
represents the first record of C. nudivittis from the Sea of
Marmara.
Yaglioglu et al. (2014) emphasized that the maximum
age of C. nudivittis is two years. Also, the fish almost totally feeds on juvenile fishes (53%) and shrimps (45%) in
the Iskenderun Bay (unpublished data). These studies exposed some clues (such as its relatively small body size,
short life span, and high trophic level) that the species has
a high invasive character. Hence its bioecology should be
well studied in the recent expansion areas.

Fig. 14: The sampled specimen of C. nudivittis (TL = 121 mm) from the northern Dardanelles, Sea of Marmara.
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6.4 Additional records of the smallscale codlet, Bregmaceros nectabanus (Pisces: Bregmacerotidae) in the
Adriatic Sea
Dario VRDOLJAK, Mišo PAVIČIĆ and Vedran VULETIN
Family Bregmacerotidae, commonly known as codlets, comprises 14 valid species (Fricke et al., 2020).
Smallscale codlet Bregmaceros nectabanus Whitley,
1941 is the only member of this family known to occur
in the Mediterranean Sea. It is native to the Indo-West
Pacific and western Indian Ocean, including the Red
Sea (Harold & Golani, 2016). Its historical occurrences
and exact distribution in the Mediterranean are poorly
known, and in the past, it has been misidentified and reported under the name B. atlanticus Goode & Been, 1886
(Harold & Golani, 2016). The main distinguishing characters which separate B. nectabanus from B. atlanticus
are the presence of a distally fimbriate opercular spine,
a thin dorsolateral longitudinal stripe below the second
dorsal fin and a nearly unpigmented abdomen in the former species (Harold & Golani, 2016). The first record of
smallscale codlet in the Adriatic Sea was based on two
specimens caught in December, 2019 by bottom trawl off
Mola di Bari (Italy) at 100 m depth (Dulčić et al., 2020).
One individual of smallscale codlet was collected by
bottom trawl offshore of island Mljet on July 20, 2020
at 138 m depth (42.6247° N, 17.7809° E), while two individuals were collected on November 3, 2020 by gill-

nets in Neretva Channel at a depth of 45 m (43.0298°N,
17.3245° E) representing the northernmost occurrence of
this species (Fig. 15A). Identification was based on Harold & Golani (2016) and Dulčić et al. (2020). Determination and measurements of all individuals were performed
at the Institute of Oceanography and Fisheries in Split.
The total length of specimens ranged from 58 to 74 mm
while weight ranged from 1.6 to 2.38 g. The identification
of B. nectabanus was indicated by the typical coloration
and presence of a distally fimbriate opercular spine (Fig.
15B). The entry of these species into the Adriatic Sea can
be associated with the active spread of adults or the passive transport of eggs and larvae from other areas (i.e.,
the Ionian Sea) (Ketsilis-Rinis & Dimitrou in Chartosia
et al., 2018). Harold & Golani (2016) reported that B.
nectabanus entered the Mediterranean through the Suez
Canal (Lessepsian migrant), while Ӧzgul & Akyol (2017)
considered the species introduction via ballast water,
due to the detection of the species near the commercial
ports. Dulčić et al. (2020) also mentions the possibility
of shipping-related introduction. At present, both hypotheses have support as the two of our specimens have been
found in the vicinity of cargo port Ploče.

Fig. 15: A) Three specimens of B. nectabanus caught in the Adriatic Sea. B) Fimbriate opercular spine of B. nectabanus from the
Adriatic Sea. Photo credit: Mišo Pavičić.

6.5 Sergeant in motion: A new record of Abudefduf cf. saxatilis along Tyrrhenian Sea (Western Mediterranean
Sea)
Andrea ALVITO and Daniele GRECH
Abudefduf saxatilis is an Atlantic representative of the
Pomacentridae genus, present from Canada to Rhode Island, USA, and abundant in Caribbean reefs, as well as
around mid-Atlantic islands, Cape Verde, and along the
tropical coast of western Africa south to Angola (Froese
& Pauly, 2020). In the Western Mediterranean Basin, the
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species was spotted twice in the last 60 years: the first
(uncertainly, classified as A. saxatilis vaigiensis) in the
Gulf of Naples (Tardent, 1959) and the second in recent
times close to Spanish coast (Azzurro et al., 2013). Its
latest distribution in the Mediterranean as Abudefduf sp.
is summarized by Dragičević et al. (2021), supplemented
Medit. Mar. Sci., 22/1, 2021, 180-198

by Zenetos & Miliou (2020).
On September 16th a single individual of the non-native damselfish has been observed by the authors at a
depth of 18 m, just above a low complex algal vegetation
cover (turf) covering big blocks of sandstone in the Gulf
of Cagliari (39.1756° N, 9.2230° E, water temperature
25° C), Sardinia, Italy. Pictures of the fish (Fig. 16) were
collected and showed to local marine guides in order to
evaluate and follow the eventual re-occurrence and settlement of the specimen in the dive area, but in spite a
weekly dive in the same spot until November 1th, it was
no longer observed.
The species was identified using current available literature and provisionally identified as Abudefduf cf. saxatilis (Dragičević et al., 2021). The specimen found in
Sardinia represents the first record of an individual of the
genus Abudefduf in the Tyrrhenian Sea since the record
of 1959, about 500 km southwest far. This fish is reported
to be a probable fast spreader (Azzurro et al., 2013) and
it has been probably introduced by the Atlantic current

that influences Sardinian coastlines (Ribotti et al., 2004).
Other possible origin explanations are ship transport (Cagliari harbour is an important focal point in the international trade network) and less likely aquarium release.
The present record of A. cf. saxatilis in the Tyrrhenian Sea certainly is of valuable importance as the first
documented evidence of a new species for Sardinia,
meanwhile highlighting the importance of an increase
in public dissemination and engagement on the topic of
alien species. This is especially true considering that it is
the main crossroad towards the Western Mediterranean
Basin: a warning outpost for the detection of introduced
species in a relatively sparsely inhabited large island with
a complex and long fragmented coastline where the citizen science approach is still in its infancy. These actions
may also trigger important synergies, generating public
awareness and enhancing the exchange of information
within the broad public, something that is of primary importance in the field of invasion biology.

Fig. 16: A) The left side of the damselfish Abudefduf cf. saxatilis observed in Sardinian waters swimming alongside a juvenile
specimen of Coris julis just above a brown algae turf. The same individual is showed in its right side (B) showing morphological
characteristic of the species: fifth vertical dark bar extends without gap on the posterior margin of the dorsal fin and two black
spots on the caudal peduncle.
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