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Abstract

In this Collective Article on alien and cryptogenic diversity in the Mediterranean Sea we report a total of 19 species belonging
to nine Phyla and coming from nine countries. Several of these records concern fish species, and of particular interest are the first
records of: Terapon puta for Italian waters; Pteragopus trispilus from Malta; Plotosus lineatus from Cyprus; and the northernmost
Mediterranean record of Lagocephalus sceleratus. The northernmost Mediterranean record was also reported for the sea urchin
Diadema setosum. The portunid crab Thalamita poissonii was recorded for the first time in Libya. The copepod Pseudodiaptomus
marinus was recorded for the first time in the Marmara Sea. The polychaete Branchiomma luctuosum was recorded for the first
time from the Mediterranean coast of France. The alien anemone Diadumene lineata was recorded for the first time from Slovenia.
The macroalgae Sargassum furcatum was recorded for the first time from Italy. The new Mediterranean records here reported help
tracing abundance and distribution of alien and cryptic species in the Mediterranean Sea.
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Introduction

The Mediterranean Sea is the most invaded marine
basin in the world, with about 1000 alien species (Katsa-
nevakis et al., 2014; Zenetos et al., 2022). Biological
invasions are one of the main threats for biodiversity
worldwide (Bellard et al., 2017), although the impacts
of invasive alien species (IAS) is a problem (Tsirinantis
et al., in press). Based on this, the study and monitoring
of alien species in the Mediterranean Sea covers a key
role in biological invasions’ management, and is very
important in order to create updated lists and taxonomic
inventories useful for long-term comparisons (Crocetta et
al., 2015; Thomson et al., 2018). In this context, the con-
tribution of citizen science revealed of great utility in the
basin for early detection of alien species (Tiralongo et al.,
2019; Langeneck et al., 2022).

Since 2011, the Mediterranean Marine Science jour-
nal through Collective Articles facilitates the collection
and dissemination of new distributional data on alien and
uncommon species in the Mediterranean Sea. In the pres-

ent Collective Article A, a total of 19 species belonging to
nine Phyla and recorded from nine countries are reporterd
(Fig.1, Table 1). In particular, a total of five species were
recorded from Turkey (4Abudefduf cf. saxatilis, Scarus
ghobban, Diadema setosum, Pseudodiaptomus marinus
and Acteocina mucronata); four from Greece (Microcos-
mus squamiger, Celleporaria brunnea, Tricellaria inopi-
nata and Caprella scaura); four from Italy (Terapon puta,
Percnon gibbesi, Paraleucilla magna and Sargassum fur-
catum), and one from France, Malta, Croatia, Slovenia,
Libya and Cyprus (Branchiomma luctuosum, Pteragogus
trispilus, Lagocephalus sceleratus, Diadumene lineata,
Thalamita poissonii and Plotosus lineatus, respectively).
These additional records will help to understand coloni-
zation processes and expansion of NIS in the Mediterra-
nean Sea, and consequently and consequently to develop
adequate measures for mitigation and control of biologi-
cal invasions in the basin.

50(3 km
=
300 mi

\

Fig. 1: Location of new Mediterranean records of alien and cryptobenthic species. Location numbers (LN) correspond to

Table 1.
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Table 1. List of species/records reported in this Collective. SC = Subchapter; in Area, WMED = Western Mediterranean Sea;
CMED = Central Mediterranean Sea, EMED = Eastern Mediterranean Sea, ADRIA = Adriatic Sea, MARM = Sea of Marmara;

LN = Location number.

SC Area Latitude Longitude Country LN
Chordata _

Abudefduf cf. saxatilis 8.2 EMED 36.84616 30.75658 Turkey 17
Lagocephalus sceleratus 4.1 ADRIA 43.88120 15.40450 Croatia 6
Microcosmus squamiger 6.1 EMED 35.34330 25.13661 Greece 10

Plotosus lineatus 9.1 EMED 35.58160 34.68270 Cyprus 18
Pteragogus trispilus 3.1 CMED 35.98848 14.32765 Malta 5
Scarus ghobban 8.3 EMED 36.84666 28.38472 Turkey 15
Terapon puta 2.1 CMED 45.20503 12.26090 Italy 3
Echinodermata
Diadema setosum 8.4 EMED 38.44248 26.32371 Turkey 13
Diadema setosum 8.4 EMED 38.41751 26.31482 Turkey 13
Bryozoa
Celleporaria brunnea 6.3 EMED 40.84417 25.88196 Greece 12
Tricellaria inopinata 6.3 EMED 40.84307 25.87779 Greece 12
Arthropoda
Caprella scaura 6.2 EMED 40.84380 25.88230 Greece 11
Caprella scaura 6.2 EMED 40.63340 22.93730 Greece 11
Percnon gibbesi 2.4 CMED 37.52055 15.11444 Italy 8
Pseudodiaptomus marinus 8.1 MARM 40.74558 29.62407 Turkey 16
Thalamita poissonii 7.1 EMED 32.34696 23.08363 Libya 9
Annelida
Branchiomma luctuosum 1.1 WMED 43.10740 5.91371 France 1
Mollusca
Acteocina mucronata 8.5 EMED 36.33319 26.31776 Turkey 14
Cnidaria
Diadumene lineata 5.1 ADRIA 45.51312 13.59068 Slovenia 4
Porifera
Paraleucilla magna 2.3 WMED 39.89260 8.51080 Italy 2
Paraleucilla magna 23 WMED 39.22120 9.08930 Italy 2
Ochrophyta
Sargassum furcatum 2.2 CMED 37.63750 15.18110 Italy 7
Medit. Mar. Sci., 23/3, 2022, 725-747 727



1. FRANCE

1.1 First record of the Sabellid Branchiomma luctuosum (Grube, 1870) on the French Mediterranean coast

Robin P.M. GAUFF, Flavia NUNES and Marc BOUCHOUCHA

The genus Branchiomma Kolliker, 1858 contains 30
accepted species (Licciano & Giangrande, 2008). As
a distinguishing characteristic from other sabellids, the
presence of paired stylodes on the radioles constitutes
a key feature for identifying individual Branchiomma
species (Licciano & Giangrande, 2008). Seven species
have been identified in the Mediterranean Sea, including
three introduced species: B. boholense (Grube, 1878), B.
brandi (Mclntosh, 1885) and B. luctuosum (Langeneck et
al., 2020; Licciano & Giangrande, 2008). Due to its dis-
persion linked to anthropic activities, the latter is spread-
ing throughout the Mediterrancan (Spain, Morocco,
Tunisia, Albania, Greece, Turkey) and Atlantic since its
first detection in 1978 in Italy (Langeneck et al., 2022).
We here provide the first record of B. luctuosum on the
French Mediterranean coast.

We collected three B. luctuosum, present in high den-
sities (up to 50 ind.m?, Fig. 2A) from the harbours of
Toulon Bay, France (43.107400° N, 5.913709° E). The
individuals were present on vertical and horizontal hard
substrates of different materials (seawalls, floating pon-
toons). They were identified in the laboratory using Lic-
ciano & Giangrande (2008) and a ZEISS SteREO Dis-
covery.V12 microscope coupled to a Axiocam 506 mono
camera and visualized in ZEISS Zen2.3. They were then
stored in absolute ethanol. DNA was extracted using the
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Nucleo-Spin DNA RapidLyse kit (Macherey-Nagel).
PCR was conducted with primers mICOlintF/jgHCO2198
and cycle sequencing conditions from Leray et al. (2013),
using the Q5U polymerase (New England Biolabs). PCR
products were purified with ExoCleanUp FAST (VWR)
and Sanger sequenced for forward and reserve strands at
Eurofins Genomics.

The individuals ranged from 5.3 to 7 cm with a crown
length from 1.5 to 2.3 cm. They had 3-7 thoracic and 90-
100 abdominal chaetigers and a large gap in the dorsal
collar. Radioles were more numerous than in reference
literature (28 - 48). Short, fine digitiform stylodes (20 -
22) protruded from the middle of radiolar segments, not
covering the radiolar eyes (Fig. 2B). Dorsal lips were
slender and between 1/3 and 1/2 of the crown length.
The body was khaki (#77774A), sparsely blotched black.
The crown cilia were velvet (#4F1E32), radiole branches
were orange fluorescent (#FF8800) with sometimes whit-
ish or blackish stripes (1/3 of radiolar segment length).

We provide three reference sequences, which are the
first COI sequences (313 bp) on GenBank and BOLD
(Accession numbers: ON911309-ON911311). These se-
quences may help monitor the spread of B. luctuosum
elsewhere, as metabarcoding may be a powerful tool for
the early detection of NIS (Couton et al., 2022).

LA
Fig. 2: Three Branchiomma luctuosum individuals in their habitat (A) and zoom on the digitiform stylodes as identification char-
acteristic (B). Photo credit (A) Olivier Dugorney, IFREMER.

Medit. Mar. Sci., 23/3, 2022, 725-747



2. ITALY

2.1 First record of ZTerapon puta Cuvier, 1829 in the central Mediterranean Sea: a contribution from citizen

science through social media
Francesco TIRALONGO and Aylin ULMAN

In the Mediterranean region, several citizen science
initiatives are successfully contributing to the early de-
tection of rare and non-indigenous fauna. This is possible
thanks to the use of social media, Facebook in particular,
a virtual place in which citizens can quickly share their
observations and participate in citizen science projects,
such as AlienFish and Oddfish (e.g., Azzurro & Tiralon-
g0, 2020; Tiralongo et al., 2020). Here, based on a series
of photos posted to the Facebook group of the AlienFish
project (Fauna Marina Mediterranea) on 3™ November
2021, we report Terapon puta Cuvier, 1829 for the first
time from the central Mediterranean Sea (Italy, Adriat-
ic Sea). Another two specimens were caught in the same
location by the same fisher consecutively on 4™ and 5
November 2021. Terapon puta, commonly known as the
“small-scaled terapon”, is a Lessepsian fish from the In-
do-West Pacific range. It is a small-sized fish and inhab-
its shallow waters < 30 m, and can be observed also in
brackish and fresh waters (Manasirli & Mavruk, 2021).
Its first record in the Mediterranean Sea dates back to
1973 in Egypt (Ben-Tuvia, 1976). Although other records
were subsequently reported in the Mediterranean Sea, the
species remained confined to the easternmost part of the
basin, and only recently was recorded in Turkey (Bariche
& Fricke, 2020; Manasirli & Mavruk, 2021 and referenc-
es therein).

The specimens reported here (Fig. 3) were caught by
a fisher in the Venetian Lagoon (45.20503° N, 12.26090°
E) with a particular trap net called “cogollo”, at a depth
of about 2 m. All specimens were given to an aquarist
who noted the “strange-looking” appearance of the fish
and contacted experts of the AlienFish project through
the Facebook group “Fauna Marina Mediterranea”. The
species was easily identified and distinguished from the
other two species of the genus (7. jarbua and T. theraps)
also present in the Mediterranean (Manasirli & Mavruk,
2021) by the presence of thin dark stripes along the body
(wider and darker in 7. jarbua and T. theraps; curved in T.
Jjarbua, and straight in the other two species) that extend
to the caudal fin, and by a slender body and a more point-

Fig. 3: The three specimens of Terapon puta caught in the Ven-
ice Lagoon and kept in aquarium (A); a specimen in the hand of
the aquarist (B) (Photos by Francesco Balbini).

ed snout (Manasirli & Mavruk, 2021).

Although a secondary dispersal from an established
population in the eastern Mediterranean cannot be ruled
out, it seems unlikely. On the other hand, the presence of
T. puta in the Venice Lagoon could be the result of a sec-
ondary introduction through ballast water. In light of this,
the role of multiple introductions in the Mediterranean
Sea should be further investigated. Furthermore, con-
sidering the excellent results obtained, the collaboration
between researchers and citizens and the involvement of
local people in citizen science projects should be further-
ly improved and expanded upon.

2.2 A new record of Sargassum furcatum Kiitzing (Ochrophyta, Fucales) in the Mediterranean Sea

Giuliana MARLETTA and Andrea LOMBARDO

The species of the genus Sargassum C. Agardh are
canopy-forming macroalgae mostly distributed in tropical
and subtropical waters (Aouissi et al., 2018). In the Med-
iterranean Sea, there are nine species belonging to this
genus, currently accepted: Sargassum acinarium (Lin-
naeus) Setchell, S. desfontainesii (Turner) C. Agardh, S.
favifolium Kiitzing, S. furcatum Kiitzing, S. hornschuchii

Medit. Mar. Sci., 23/3, 2022, 725-747

C. Agardh, S. muticum (Yendo) Fensholt, S. ramentace-
um Zarmouh & Nizamuddin, S. trichocarpum J. Agardh
and S. vulgare C. Agardh (Cormaci et al., 2012).
Sargassum furcatum was described for St. Thomas,
Virgin Islands by Ehrenberg (Kiitzing, 1843). This spe-
cies is mainly distributed in the western Atlantic (Mexico,
Costa Rica, Cuba, Brazil, Venezuela, Antilles, Trinidad
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and Tobago, and Virgin Islands), in the eastern Atlantic
(Azores, Canary Islands, Madeira, Savage Islands) and in
the Pacific Ocean (Philippines) (Guiry, 2021). In the Med-
iterranean Sea, this species was only reported in 1995 by
Flores-Moya & Conde (1998) in the Chafarinas islands
(Spain, western Mediterranean) (Aouissi et al., 2018).

On 12" February 2021 a thallus of Sargassum (Fig. 4A)
was found at 27 m of depth in the site of “Acque Fredde”
(37.6375° N, 15.1811° E), located along the central-east-
ern coast of Sicily (Italy, lonian Sea). The thallus was
photographed through an Olympus TG-6 underwater cam-
era. Then it was collected and examined at the stereomi-
croscope. It matched with the description of Flores-Moya
& Conde (1998), and Cormaci et al. (2012). The thallus
was fixed to the substrate through a basal disc from which
a short smooth axis originated (Fig. 5A). The primary

branches were muriculate (Fig. 5B) and brought lanceo-
late leaves branched up four times, with toothed or smooth
margin, and crossed by an evident midrib, dichotomously
divided 1-4 times (Fig. 5C). The cryptostomata were usu-
ally located on both sides of the midrib. As in the specimen
observed by Flores-Moya & Conde (1998), also the thallus
found by us did not show air vesicles. After this first find-
ing, this species was found several times in the same and
in other nearby areas sited along the central-eastern coast
of Sicily, “Scalo Pennisi” (37.6397° N, 15.1846° E) and
“Santa Maria La Scala” (37.6129° N, 15.1753° E), sug-
gesting a possible expansion of this macroalga. On 7" June
2021, three fertile thalli were detected and photographed
at “Scalo Pennisi” (Fig. 4B-C): two on a rocky seabed at a
depth of 22 m and another one in a crevice of a rocky wall
at 4 m of depth. The receptacles were warty, branched and

Fig. 4: Sargassum furcatum. A. The thallus found at “Acque Fredde” in February. B. A fertile thallus found at “Scalo Pennisi” in
June. C. Another fertile thallus in the same site (Photos by G. Marletta).

Fig. 5: Sargassum furcatum. A. General habitus of a thallus. B. Detail of the muriculate primary branches. C. Detail of the lance-
olate leaves branched up four times, with a toothed margin and an evident midrib (Photos by A. Lombardo).
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situated at the axilla of the branches.

The finding of S. furcatum, a warm affinity species,
might be further evidence of the warming trend of the
Mediterranean waters. Given the distribution of this spe-
cies, it is likely that it was entered the Mediterranean
through the Strait of Gibraltar and it was transported

drifting by the currents and the wave motion to the in-
vestigated area. Considering the regression of the cano-
py-forming species (particularly Cystoseira s.l. species)
in the Mediterranean Sea, S. furcatum could substitute the
ecological niche of these species, indicating a possible
shift in the local flora.

2.3 First record of Paraleucilla magna (Porifera, Calcarea) in Sardinian waters, Western Mediterranean Sea

Daniele GRECH and Egidio TRAINITO

This paper reports the first record of Paraleucilla
magna Klautau, Monteiro & Borojevic, 2004 in Sardin-
ian waters. The examined specimens were collected, in
February 2019, first from a rope colonized by mussels
in the Oristano Gulf, 2.5 m deep (39.8926° N, 8.5108°
E, WGS84), and then close to a mussel farm in the Gulf
of Cagliari channel (39.2212° N, 9.0893° E). The col-
lected sponges had the typical morphology of P. mag-
na according to Longo et al. (2007), Longo & Pronzato
(2011) and Gerovasileiou et al. (2017). White to light
cream coloured, they had friable consistency (Fig. 6A,
B). The sponge results prickly, with smooth surface and
foliaceous body shape with short tubes ending in oscular
openings. The characteristic skeleton and spicules dimen-
sions (Fig, 6C. Table 2) are consistent to those reported in
literature (Klautau et al., 2004; Longo & Pronzato et al.,
2011; Gerovasileiou et al., 2017).

The species has been firstly observed in the NE Sar-
dinia since 2011 (40.8812° N, 9.6369° E, unpublished
data) and, in the subsequent years, settling on shal-
low rocks, artificial substrates and Cymodocea nodosa
(40.9145° N, 9.5861° E; Fig. 6A). In the Gulf of Orista-
no, probably some samples of this species stranded along
the coastline in 2018 after a medicane (Grech et al., 2020)
but its identification failed due to the limited and dam-
aged material. Finally, the sponge has been reported in
2021 in the framework of a collaborative mapping initia-
tive involving local fishermen along Oristano coastline.
They reported the presence of a “sea bread like” sponge
in Oristano harbour (39.8637° N, 8.5693° E) and Santa
Giusta lagoon linking channels (39.8646 N, 8.5741° E).

This sponge is abundant in eutrophic environments
where it can reach high values of abundance, but it also
lives in oligotrophic conditions. It can be a prominent
component of the fouling community but it can settle also
on Alismatales (Plantae: Tracheophyta, Fig. 6A).

The geographical locations of the findings here de-
scribed suggest that shipping and aquaculture are the

Fig. 6: Specimens of Paraleucilla magna collected from Sar-
dinia, Italy. A, specimen in situ at Lido del Sole, Olbia. B, Fresh
sample, Gulf of Oristano. C, Spicules at light microscope.

Table 2. Spicule measurements of Paraleucilla magna (average + se = standard error).

Spicule Actin length (um) se Actin width (um) se n
Cortical triactines 271.7 8.6 28.1 34 21
Cortical tetractines 412.2 12.7 353 1.3 7
Subatrial triactines 351.5 16.6 27.2 1.2 20
Subatrial tetractines 296.2 13.7 36.4 8.8 17
Atrial triactines 225.6 14.3 20.1 0.8 12

Medit. Mar. Sci., 23/3, 2022, 725-747
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most probable vectors for introduction in the study area
(Longo et al., 2007; Zammit et al., 2009) and its recent
expansion due to the strong invasive potential that could
be linked to climate change (Lanna et al., 2015).

At the moment, the unique known reported potentially

negative effect is the cover of commercial bivalves (foul-
ing), but further investigation/implication about aquacul-
ture hampering and its eventual quantification are worth
of further investigations.

2.4 Evidence of predation on the invasive crab Percnon gibbesi (Brachyura, Plagusiidae) by two fish species in

the Tonian Sea
Pietro BATTAGLIA and Danilo SCUDERI

Invasive alien species are a significant threat for bio-
diversity by competing with or predating native species
and altering the trophic relationships and community
structure (Tiralongo et al., 2021). Percnon gibbesi is a
non-indigenous crab that has recently appeared in the
Mediterranean (Relini et al., 2000) and has rapidly col-
onized many areas of the basin, expanding its distribu-
tion range (Katsanevakis et al., 2011). Percnon gibbesi
is usually found in the submerged part of the intertidal
as well as in the infralittoral zone. It has a flexible diet,
which includes algae and benthic invertebrates. Among
the reasons of its successful establishment, it was also
suggested the absence of substantial competition and pre-
dation (Sparrow et al., 2001; Katsanevakis et al., 2011).
However, despite its wide distribution in Mediterranean,
there is little knowledge about its trophic relationships
with potential predators. Up to date, only Tiralongo et al.
(2021) directly observed the predation by Gobius paga-
nellus (Gobiidae) on juvenile individuals of P gibbesi,
whereas No¢ et al. (2018) demonstrated that in marine
protected areas the higher diversity and abundance of
native predator assemblages directly affect the invasion
success of this crab. It is therefore of relevant importance
to understand what other predators can contribute to the
biological control of this species.

We report here, for the first time, two predation events
on adult P. gibbesi (about 3-4 mm of carapace length) by
the Mediterranean moray (Muraena helena; on 2014 Feb-
ruary 24) and dusky grouper (Epinephelus marginatus;
on 2017 September 1). These predators were caught by
speargun during free divings in the Sicilian coast of the
Ionian Sea (37.52055 N, 15.11444 E), on a rocky bottom
at 15-20 m depth. The moray was about 1 kg and, after
catch, regurgitated a crab (Fig. 7A, 7B), but the stomach
did not contain other prey. The dusky grouper weighed
2 kg and the stomach inspection showed that this fish
preyed on two individuals of P. gibbesi. These two re-
cords were only fortuitous and no precise study plans
were prior performed. Inside the recorded area during

Fig. 7: A. A specimen of Muraena helena, caught by speargun,
that regurgitated a Percnon gibbesi. B. The close-up photo of
Percnon gibbesi preyed upon by moray eel in the [onian Sea.

the last 5-10 years the abundance of M. helena seems in-
creased and the presence of numerous young specimens
of E. marginatus remained almost stable, notwithstanding
the high fishing pressure. This could be linked to the mas-
sive presence of the alien crab, on which these species
may feed on. Our contribution for the first time shows the
evidence that M. helena and E. marginatus may reduce
the pressure of this crab on coastal habitats.

3. MALTA

3.1 First record of Pteragogus trispilus (Actinopteri, Labridae) from Malta

Joseph A. BORG and Julian EVANS

The wrasse Pteragogus trispilus Randall, 2003 is na-
tive to the Gulf of Aqaba and Gulf of Suez in the Red
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Sea. It also occurs as a non-indigenous fish in the Medi-
terranean Sea, where it was first recorded (originally as P,

Medit. Mar. Sci., 23/3, 2022, 725-747



pelycus) from Israel in 1991. This Lessepsian immigrant
was subsequently recorded from various localities in
the Levantine and south-eastern Aegean Seas, including
Egypt, Syria, Lebanon, Turkey (Levantine and Aegean
coasts), Cyprus and Greece (Rhodes Island and Crete),
and has well-established populations in the eastern Med-
iterranean (Hamed et al., 2018, and references therein).
In 2016, P. trispilus was recorded from the Gulf of Tunis
(Hamed et al., 2018) and more recently from eastern Lib-
ya in 2021 (Fitori et al., 2021).

On 16" January 2022, an unusual wrasse was spot-
ted during SCUBA diving at Cirkewwa (35.988478°N,
14.327650°E), off the northwestern coast of the island of
Malta, in the central Mediterranean (Fig. 8). The fish was
observed swimming at a depth of 10 m, over a rocky reef
with low-growing photophilic algae. The sea water tem-
perature was 16°C. Although the specimen was not cap-
tured, high resolution photographs were taken which al-
lowed its correct identification as P. trispilus, based on the
following features visible in the images which agree with
the diagnostic characters given by Randall (2013): mod-
erately deep and compressed body, with a nearly straight
head profile; single continuous dorsal fin with rays longer
than spines; relatively long and rounded caudal fin; com-
plete lateral line which angles sharply downwards below
the caudal fin rays then continues horizontally onto cau-
dal peduncle; overall orange-brown background colour,
with a series of elongated dark red-brown blotches and
white dots along the lateral line; scattered small black
spots behind eye and on nape; pupil with a thin orange
rim and iris surrounding pupil having seven spoke-like
dark lines; distinct grey-black elliptical ocellus edged in
yellow on gill cover; double white bar on cheek (one bar
on each side of the posterior edge of the preopercle).

The presence of P. trispilus in the Gulf of Tunis has
been attributed to unaided autonomous dispersal from the
already established populations in the eastern Mediter-
ranean (Hamed et al., 2018; Zenetos & Galanidi, 2020).

ey - -

Fig. 8: Pteragogus trispilus as photographed at Cirkewwa,
Malta in January 2022. The fish is estimated to be approximate-

ly 8-10 cm in total length.

Given the relative proximity of Malta to the Gulf of Tu-
nis (ca. 350 km), it is likely that the same introduction
pathway is responsible for the presence of this species
in Maltese waters. Pteragogus trispilus therefore joins
an ever-growing list of Lessepsian immigrants that have
successfully dispersed to the central Mediterranean Sea.
The sea surface temperature of Maltese waters rarely
drops below 14°C, making conditions suitable for surviv-
al of this species, whose lower limit of tolerance appears
to be around 12-13°C (Hamed et al., 2018, and references
therein). Furthermore, according to Zenetos and Galanidi
(2020), the northwards shift in the distribution range of
P. trispilus in the Aegean and its westward shift along
the coast of North Africa indicate that it is pushing the
lower limits of its thermal envelope in the Mediterranean.
This, coupled with the general warming trend of Mediter-
ranean surface waters, will render the central Mediterra-
nean more conducive to establishment of this species. As
noted in Cyprus, this could result in negative impacts on
some native species, possibly due to competition for food
resources (Michailidis et al., 2019).

4. CROATIA

4.1 The northernmost record of Lagocephalus sceleratus in the Mediterranean Sea

Jakov DULCIC and Branko DRAGICEVIC

Lagocephalus sceleratus (Gmelin, 1789) is an inva-
sive Lessepsian species, native of tropical Indian and
Pacific Oceans. First recorded in Turkey in 2003 (Filiz
& Er, 2004), it reached Adriatic waters in October 2012
when it was recorded on the northern side of Jakljan Is-
land (Croatia, southern Adriatic) (Sprem et al., 2014).
Subsequent sporadic occurrences in Adriatic followed,
however, since 2017 there were no confirmed records of
this species (Carbonara et al., 2017).

One specimen of L. sceleratus (Fig. 9) was caught with
trammel net south of the island of Kosara (43.881204° N,
15.404500° E) (near the island of PaSman, eastern Adria-
tic, Croatian coast) at a depth of 4 m on 6" February,
2022. The individual weighed approx. 1500 g and was
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dead in the moment of capture. It was photographed and
thrown back into the sea by the fisher. The photo was sent
to the Institute of Oceanography and Fisheries in order to
determine the species. Although the photographs featured
only dorsal view of the specimen, it was identified on
the basis of conspicuous features such as peculiar body
shape, black dots dorsally and dorsal fin originating po-
steriorly beyond the body midline. Present record can be
considered as the northernmost record of L. sceleratus in
the Adriatic Sea so far, but also in the Mediterranean ba-
sin (excluding Black Sea), given the fact that the previous
one was near Tribunj (Dulci¢ et al., 2014).

In addition to confirming the occasional occurrence
of this species in the Adriatic, this record also confirms
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Fig. 9: The specimen of Lagocephalus sceleratus caught near Island PaSman, Croatia in February 2022 (Photo by Juraj Juricev).

that citizen science is an important method to track the
occurrence of non-native species. According to Roy et al.
(2018), development and implementation of citizen sci-
ence should help in advancing scientific understanding
of dynamics of alien species and inform decision-mak-
ing process in various efforts aimed at understanding
and minimizing potential effects of alien species, even
at legislative level for example through EU Regulation
1143/2014. In Croatia, various scientific projects have
conducted campaigns aimed at raising public aware-
ness of the potential threats posed by this species and
the importance of monitoring the occurrence of various
non-indigenous species in general, but such campaigns
are usually limited in both time and scope. In this con-

text, it should be mentioned that the fisher who caught
the reported specimen was unaware of the species, sug-
gesting that additional efforts should be made to inform
the public, and fishers in particular, about the dangers of
this, as well as other invasive species. The risk assess-
ment conducted by Galanidi ez al. (2018a) suggests the
possibility that future temperature increases may also
increase the likelihood of L. sceleratus introduction and
spread in areas that currently provide less favourable cli-
matic conditions for the species’ winter survival and sum-
mer spawning, such as the northern Adriatic Sea. Future
scenarios for the Adriatic Sea also predict increased risks
associated with damage to fisheries and human health.

5. SLOVENIA

5.1 First record of alien anemone Diadumene lineata (Verrill, 1869) in Slovenian sea

Domen TRKOV and Ana FORTIC

Diadumene lineata (Verrill, 1869) is a small sea
anemone native to the northwestern Pacific Ocean that
has spread worldwide by humans, probably through ship
hull fouling and the oyster trade (Podbielski et al., 2016
and references therein). This potentially invasive species
generally reproduces asexually by longitudinal fission
outside of its native range and thus often occurs in uni-
sexual, mono- and multiclonal populations (Newcomer
et al., 2019 and references therein). It is commonly found
in the intertidal zone on hard substrates, often in harbours
and waters with variable salinity and temperature (Han-
cock et al., 2017 and references therein). The high toler-
ance to a wide range of salinities (from 5 to 35) and tem-
peratures (from 0 °C to 40 °C; Shick, 1976) may explain
their colonization success in patchy areas of the world
with widely varying environmental conditions. Diadu-
mene lineata feeds primarily on small crustaceans, but
could also feed on larvae of economically important taxa
(e.g., mussels and oysters). However, ecosystem impacts
in invaded areas are not yet known.

Diadumene lineata is widely distributed in the north-
western Mediterranean Sea (Hancock et al., 2017).
In the Adriatic, the species has been reported from the
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Venice Lagoon (Italy) and other localities in the north-
ern Adriatic (e.g., Duino) as Haliplanella luciae or
Diadumene luciae (Birkemeyer, 1996 and referenc-
es therein). To our knowledge, the following findings
are the first records of D. /ineata in the Slovenian sea.
The anemone was recognized by its olive-green col-
umn with distinct orange or whitish-yellow longitudinal
stripes and olive-green oral disk with orange to white pig-
mentation around the mouth (Fig. 10), although there is
considerable colour variation in this species (Birkemeyer,
1996). The column reaches about 8-10 mm in diameter,
is smooth, and consists of scapus and capitulum. The
animal has up to 100 tentacles, which are long and ir-
regularly arranged and covered with white specks. When
threatened, it ejects acontia (Birkemeyer, 1996).

We observed this species as part of alien species mon-
itoring using a rapid assessment method (scraping the
fouling community in different habitats). First, on 5 May
2020, three specimens of D. lineata were found on the
mussel Mytilus galloprovincialis Lamarck, 1819 attached
to a pontoon jetty in Portoroz (45.513123° N, 13.590687°
E). Second, on 6 April 2022, about 30 specimens were
found just below the waterline on the oyster Magallana
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Fig. 10: Diadumene lineata. A) Contracted specimens attached to a valve of an oyster. B) Partially contracted specimen, showing
typical coloration of the column and tentacles. C) and D) Specimen with erect column showing capitulum and completely ex-
tended tentacles with white specks. E) Acontium protruding through a cinclid. F) A specimen from above, showing the oral disk.

gigas (Thunberg, 1793) attached to a wooden pile (salin-
ity 32.9) in the Jernej Channel (45.49696° N, 13.59853°
E), into which freshwater flows. The average basal diam-

eter of the 20 specimens measured was 5.55 = SD 1.17
mm.

6. GREECE

6.1 New record of the non-indigenous species Microcosmus squamiger Michaelsen, 1927 (Tunicata, Ascidiacea)

within a Greek marina

Federica MONTESANTO and Francesco MASTROTOTARO

Microcosmus squamiger is a solitary ascidian native
from Australia (Rius et al., 2012), which inhabits shal-
low rocky littoral habitats, particularly bays and harbours
(Mastrototaro & Dappiano, 2008). This species was first
reported in the Mediterranean Sea in 1963 as Microcos-
mus exasperatus Heller, 1878 in Bizerte (Tunisia) (Mas-
trototaro & Dappiano, 2008 and references therein). Mi-
crocosmus squamiger has been frequently confused with
the very similar species M. exasperatus (Turon et al.,
2007), indeed the two species differ only in some partic-
ular internal characteristics, such as the shape of siphonal
spines.

Microcosmus squamiger is characterized by having
high invasive potential and it has been recorded in almost
all the western basin of the Mediterranean Sea along
Spanish, French, Italian and Tunisian coasts (Turon et
al., 2007 and references therein). Recently, M. squamiger
has been recorded also in the eastern basin, in [zmir Bay
(Eastern Aegean Sea, Turkey) (Aydin Onen, 2020).

Here we report a further finding of this species in
the Eastern Mediterrancan basin, in Heraklion marina
(35.343300° N; 25.136614° E, Crete, Aegean Sea) in Oc-
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tober 2019. Recent studies highlighted the occurrence of
numerous NIS in this marina, including ascidians (Ragk-
ousis et al., 2020; Montesanto et al., 2021).

In detail, several individuals were observed and col-
lected from ropes and piers by SCUBA diving at a depth
of 1-4 m. Specimens were relaxed with menthol crystals
in seawater for approximately four hours (until no con-
traction of the zooids was detected) and preserved in a
4% formaldehyde solution in seawater. In order to pho-
tograph the siphonal spines, a portion of the siphon was
immersed in 2-3% sodium hypochlorite for two days,
then rinsed with distilled water, air-dried on aluminium
stubs, and then sputter-coated with gold-palladium and
observed at the scanning electron microscope (SEM).

Specimens appear ovoidal and about 5 cm in height,
characterized by a leathery tunic, purple in colour on the
inner side. The branchial sac shows a variable number of
folds, usually about 8 (8 complete or 7 complete + one
incomplete) or 9 (8 complete + 1 incomplete or 7 com-
plete + two incomplete) on each side (Fig. 11A). A high-
ly convoluted dorsal tubercle (Fig. 11B) is placed above
the neural gland and the oral opening is characterized by

735



Fig. 11: Microcosmus squamiger. A: Specimen of M. squamiger extracted from the tunic showing 8-9 folds on each side of the
body (arrow points out the dorsal tubercle). B: Magnification of the highly convoluted dorsal tubercle. C: Ramified oral tentacles
(ts). D: Magnification of the three orders of branching of a tentacle. E: Gonads (g) divided in masses and the hepatic gland (Ag)
showing the parallel lamellae with papillated rims. F: Strongly bent secondary loop of the gut (g/) (green lines point out the bent
secondary loop), with gonads (g) and hepatic gland (g). G-H: Siphonal spines with the characteristic fingernail shape.

ramified tentacles (up to 3™ order branching) (Fig. 11C-
D). A large hepatic gland is present, consisting of parallel
lamellae with papillated rims (Fig. 11E). Above the he-
patic gland, the gonads are composed of 2-3 masses and
placed inside the strongly bent secondary loop of the gut
(Fig. 11E-F).

The main diagnostic character to distinguish this
species from its very similar con-generic M. exaspera-
tus consists in the shape of the siphonal spines. Indeed,
M. squamiger spines are short (15-25 pm in length), with
a characteristic fingernail shape with serrated rims (Fig.

11G-H), while those belonging to M. exasperatus present
longer pointed spines (about 40-50 um in length) (Mas-
trototaro & Dappiano, 2008).

The present record confirms that the global marine
invasive species M. squamiger is actually undergoing
an expansion within the Eastern Mediterranean Sea. It is
highly likely boating and aquaculture represent the main
pathways of introduction and spread of this species in the
eastern basins, since both records are from marinas and
several aquaculture facilities are situated in the Aegean
Sea basin.

6.2 Caprella scaura expanding its distribution to North Aegean Sea, Greece

Constantinos G. GEORGIADIS and Dimitra-Lida RAMMOU

The caprellid amphipod Caprella scaura Templeton,
1836 was originally described from Mauritius in the Indi-
an Sea and has been recorded from numerous areas from
all over the world (Martinez & Adarraga, 2008). It is
among the introduced species with the largest distribution
in the Mediterranean Sea (Chebanee et al., 2018) while
its introduction is probably due to ship transport or aqua-
culture (Eleftheriou et al., 2011). Caprella scaura has
been found on artificial structures such as harbours and
marinas and has been associated with bryozoans and oc-
casionally with hydroids and seaweeds (Ros et al., 2014).

The aim of the present study is to confirm the presence
of Caprella scaura in the port of Alexandroupolis, Thra-
cian Sea, NE Aegean Sea, Greece (40.8438° N, 25.8823°
E) in May 2020 and the port of Thessaloniki, Thessalon-
iki Bay, NW Aegean Sea, Greece (40.6334° N, 22.9373°
E) in June 2020. Benthic macrofauna was collected using
a modified hand-held quadrate scrape sampler with an at-
tached net bag (mesh size 1 mm, surface area 625 cm?).
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Fig. 12: Caprella scaura adult male (from the port of Alexan-
droupolis, NE Aegean Sea, Greece).

Samples were stored, preserved in ethylic alcohol 70%,

and transferred to the Benthic Ecology Laboratory of the
Fisheries Research Institute in Kavala (Greece). Speci-
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mens were identified and photographed under an Olym-
pus BX60 stereomicroscope.

Caprella scaura can be immediately distinguished
from other European species of the Caprella genus by
the well-developed dorsal acute projection on the head in
both sexes (Martinez & Adarrada, 2008). Thorough iden-
tification was based on the morphological description
provided by Krapp et al. (2006), Martinez and Adarraga

(2008) and Chebaane et al. (2018). Forty-one specimens
(Fig. 12) were found among the bryozoans Bugula ner-
itina Linnaeus, 1758, Tricellaria inopinata d’Hondt &
Occhipinti Ambrogi, 1985, and the bivalve Mytilus gallo-
provincialis Lamark, 1819 in the port of Alexandroupolis
and two specimens among M. galloprovincialis in Thes-
saloniki’s port.

6.3 First records of the bryozoans Tricellaria inopinata and Celleporaria brunnea from the Greek waters of the

North Aegean Sea

Constantinos G. GEORGIADIS and Athanasios EVANGELOPOULOS

Tricellaria inopinata (d’Hondt & Occhipinti Ambro-
gi, 1985) and Celleporaria brunnea (Hincks, 1884) are
cheilostome bryozoans often found in port environments
and considered to be non-indigenous species (NIS) in the
Mediterranean Sea (Dyrynda et al., 2010; Lodola et al.,
2015; Ulman et al., 2017). The first record of T inopinata
in the Mediterranean was in the Venice Lagoon in 1982.
This species is assumed to be of North Pacific origin and
considered invasive in New Zealand and cryptogenic in
Pacific coastal waters of North America, Japan, and Aus-
tralia (Dyrynda et al., 2010). Its presence in the Mediter-
ranean Sea is expanding along the coasts of Tunisia, Italy,
France, Greece (Ulman et al., 2017 and references there-
in) and Slovenia (Forti¢ et al., 2019). C. brunnea was
first described as Cellepora brunnea in British Columbia
(Canada) and has a wide distribution in the Pacific Ocean
(Lodola et al., 2015). In the Mediterranean Sea this spe-
cies has been reported from several localities in Croatia,
Italy, Lebanon, Turkey, Spain, France, Malta, and Greece
(Ulman et al., 2017 and references therein) and Slovenia
(Fortic¢ et al., 2019).

Specimens of 7. inopinata and C. brunnea were found
in the port of Alexandoupolis, Thracian Sea, North Aege-
an Sea, Greece on the 30" of May of 2020. Samples were
scraped off the quay walls from a depth of 0.5 m using a
modified hand-held quadrate scrape sampler with an at-
tached net bag (mesh size 1 mm, surface area 625 cm?).
They were preserved in 70% ethyl alcohol and trans-
ferred in the Benthic Ecology Laboratory of the Fisheries

o+ é

. ——-ﬂ-—&;‘

Fig. 13: Tricellaria inopinata collected from the port of Alex-
androupolis, Thracian Sea, North Aegean Sea, Greece.
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Research Institute in Kavala (Greece) where they were
identified and photographed under an Olympus BX60
stereomicroscope.

Species identification of 7. inopinata (Fig. 13) was
based on the morphological descriptions of d’Hondt &
Occhipinti Ambrogi (1985) and Dyrynda et al. (2010),
while the identification of C. brunnea (Fig. 14) followed
descriptions of Lodola et al. (2015).

T inopinata was found in five out of ten sampling
sites along the platforms of the marina (40.84307°
N, 25.87779° E), the commercial port (40.84417° N,
25.88196° E) and the passenger port (40.84053° N,
25.88026° E). Arborescent colonies grew on the bivalve
Mytilus galloprovincialis (Lamarck, 1819), the ascidian
Styela plicata (Lesueur, 1823) and the chlorophyte Codi-
um fragile (Suringar) (Hariot, 1889) covering a minimum
of 6 cm? to a maximum of 25 ¢cm? of total surface area per
sample. Ovicellate autozooids were present but no em-
bryos were observed.

A single colony of C. brunnea was found at the pas-
senger port of Alexandroupolis. A grey — brown incrus-
tation was covering an area of 4 mm? on a M. gallopro-
vincialis shell. Wide open, hood-shaped ovicells were
present, but no embryos were observed.

This is the first time that both species are being report-
ed from the North Aegean Sea. Their presence in Greece
was detected in Heraklion, Crete in 2015 (Ulman ef al.,
2017), and their discovery by scientists in additional ar-
eas in Greece was expected (Zenetos et al., 2020).

Fig. 14: Celleporaria brunnea collected from the port of Alex-
androupolis, Thracian Sea, North Aegean Sea, Greece.
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7. LIBYA

7.1 Thalamita poissonii in Libya
Sara A.A. AL MABRUK and Fabio CROCETTA

The portunid crab Thalamita poissonii (Audouin,
1826) (Crustacea: Malacostraca: Decapoda: Portunidae)
is a middle-sized brachyuran species that originates in
the western Indian Ocean, including the Red Sea; known
from the Suez Canal, it is considered a Lessepsian im-
migrant in the Mediterranean Sea, having been recorded
from Israel, Cyprus, Lebanon, Syria, Turkey, and Greece
(Apel & Spiridonov, 1998; d’Udekem d’Acoz, 1999;
Crocetta et al., 2021 and references therein). It usually
lives on sandy and sandy-muddy bottoms up to 80 m
depth, although it is more common in the intertidal or the
immediate subtidal (0—5 m), where it usually hides under
rocks (Apel & Spiridonov, 1998).

On the 20" November 2021, while collecting baits
with a hand rake from tide level up to 1.50 m depth, the
professional fishermen Ashour Al-Slaedie found three
odd crab specimens in the Al Tamimi harbour, Libya
(32.346963°N, 23.083628°E), the biggest of which was
~2.5 cm in carapace length (Fig. 15). As the fisherman
was apparently not familiar with the samples, he soon
sent them to the Facebook group Marine Biology in Lib-
ya  (https://www.facebook.com/MarineBiologyinlibya)
for a consult. All crabs resulted to be conspecific. Not-
withstanding limitations in identifying samples based on
photographs alone, they were soon identified by the group
experts as belonging to the genus Thalamita Latreille,
1829, and very likely to the species T. poissonii based
on the peculiar characters of the species, which include

a smooth carapace with few ridges, a bilobed front, and
five anterolateral teeth, with the first broadest, the fourth
smallest, and the fifth longest and curved, and a brown-
red coloration of the carapace with brighter pereiopods
(Apel & Spiridonov, 1998). Moreover, T. poissonii is the
only species of the genus known so far as invading the
Mediterranean basin.

Thus, the present sighting accounts for the first re-
cord of T. poissonii in Libya and in the North African
waters, significantly widening the known distribution of
this alien species in the Mediterranean Sea. No certainties
occur about a possible pathway of arrival. However, the
Al Tamimi harbour lays in eastern part of the country and
is quite far from any sort of commercial or even touristic
routes, and thus an arrival through shipping is unlikely.
On the other hand, despite the species was still not re-
corded in the nearby Mediterranean countries (e.g., Egypt
and Tunisia), and not even in Crete Island (Greece), its
established presence in the eastern Mediterranean is well
ascertained till decades, and thus the occurrence of this
species is presumably more widen than what reported in
the literature (e.g., d’Udekem d’Acoz, 1999; Kondylatos
et al., 2020; Crocetta et al., 2021). All this suggests that
the species presumably reached Libya through natural
dispersal from still undetected populations. Whatever is
the true, further field research may confirm whether the
species is locally established or the present sighting will
account for an ephemeral one.

Fig. 15: Thalamita poissonii from Al Tamimi harbour (Libya).

8. TURKEY

8.1 First occurrence of the epibenthic copepod Pseudodiaptomus marinus (Sato, 1913) in the Marmara Sea

Tuba TERBIYIK KURT, Ximena VELASQUEZ and Tamar GUY-HAIM

Until the 1950s, the distribution of Pseudodiaptomus
marinus (Sato, 1913) was restricted to the boreal waters
of northern Japan and to the coastal and estuarine waters
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of eastern Asia (Ohtsuka et al., 2018). Since then, P. ma-
rinus has been reported from coastal waters of Indo-Paci-
fic region and, over the past fifteen years, it has also been
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documented in European seas (see Sabia et al., 2015). In
the Mediterranean Sea, P. marinus was first reported from
the northern Adriatic Sea in November 2007, and in the
following years, it spread rapidly in different regions of
the Mediterranean Sea (coasts of France, Sicily, Gulf of
Naples, and Tunisia) and the Black Sea (Sevastopol Bay)
(reviewed in Sabia et al., 2015 and Uttieri et al., 2020).
Currently, the range of P. marinus continues to expand. It
was recently found in samples collected in 2015 in Izmir
Bay (Aegean Sea), and has since established resident po-
pulations there (Besiktepe, S., personal communication).
Here we report the first record of P. marinus in the Mar-
mara Sea. The coastal area of the Marmara Sea has been
monitored under the “Integrated Marine Pollution Moni-
toring 2020-2022 Programme”. However P. marinus was
not found in previous studies carried out in the same area.

This study is based on a zooplankton sample collected
by a vertical haul of WP2 plankton net (200 pm mesh
size) from around 3 m above the bottom to the surface
at station 1K4 (40.74558° N; 29.62407° E) on 19 Au-
gust, 2020 during daytime. This station is located near
the town of Hereke, offshore Izmit Bay (Marmara Sea),
in a water column of 106 m depth. Only two male speci-
mens (Fig. 16) and three copepodites of P. marinus were
found in the sample and separated for genetic analysis.
The total length of the male specimens was 975 pm. To-
tal DNA was extracted from four specimens of P. mari-
nus preserved in ethanol (2 individuals were pooled in
each sample) using the DNEasy Blood and Tissue Kit
(QIAGEN, Germany) according to the manufacturer’s
instructions. The mitochondrial cytochrome ¢ oxidase
subunit I (COI) gene was amplified using the primer
pairs LCO1490F (5’-GGTCAACAAATCATAAAGA-
TATTGG-3") / HCO2198R (5’-TAAACTTCAGGGT-
GACCAAAAAATCA-3’). PCR conditions were as fol-
lows: 95 °C for 5 min, 30 cycles of 95 °C for 1 min, 45°C
for 1 min, 72 °C for 1 min, and a final cycle of 72 °C for 7
min. The PCR products were purified and sequenced by

Hy Labs Ltd (Israel). The obtained sequences were edited
and corrected using BioEdit and deposited in GenBank
(https://www.ncbi.nlm.nih.gov/)  (accession numbers
0K287162.1, OK287163.1). The species identity was
validated using blastn (https://blast.ncbi.nlm.nih.gov/) of
COI sequences showing a 99.5-99.8% identity between
the specimens collected in this study and sequences of P.
marinus collected in the native distribution range (East
China Sea, Sea of Japan) and in other invaded regions
(Northeast Pacific Ocean, North Sea, Mediterranean Sea,
Northeast Atlantic Ocean).

Pseudodiaptomus marinus is an epibenthic cope-
pod species in coastal and estuarine habitats, alternating
between the water column during night-time and over the
seabed during daytime. It is typically found in shallow
coastal waters of tropical and temperate seas, living in
estuarine and inland waters. The euryhaline and euryther-
mal nature of P. marinus as well as its behavioural plas-
ticity allow it to quickly acclimatize to regions outside
its native areas (Uttieri et al., 2020). These attributes are
especially important in izmit Bay, a natural extension of
the Marmara Sea, having a permanent two-layered water
system. The upper layer originates from less saline Black
Sea waters (18.0-22.0), whereas the lower layer origina-
tes from the Mediterranean Sea waters (37.5-38.5). The
mesozooplankton community inhabiting the bay is high-
ly similar to the Black Sea communities (Isinibilir et al.,
2008). izmit Bay is exposed to intense urban, industrial
and maritime transport pressures. This bay is geographi-
cally important and economically active port region whe-
re many large and small ports are located. The introduc-
tion of P marinus into Izmit Bay can probably be linked
to shipping activities, as former species introductions
indicated (Cinar, 2016). The impacts of this species in
the introduced areas are not known yet. Further observa-
tions and experiments are needed to determine whether P.
marinus competes with native plankton species for food,
potentially leading to changes in the recipient ecosystem.

Fig. 16: Pseudodiaptomus marinus, adult male, A: Dorsal view, B: Lateral view, C: P5 (fifth swimming legs).
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8.2 First record of Abudefduf cf. saxatilis in the Gulf of Antalya, Turkey

Mehmet GOKOGLU

In recent studies, it has been reported that the number
of multicellular species migrating to the Mediterranean
is approaching 1000 (Zenetos, 2019; Dragicevi¢ et al.,
2021). Being directly connected with the Suez Canal,
Lessepsian immigrants are generally most common and
abundant is the Eastern Mediterranean. In this region, as
well as in the Mediterranean Sea in general, the number
of alien species is increasing (Dragicevic et al., 2021).

Damselfishes are represented today by 423 valid spe-
cies, mostly living in shallow nearshore waters of tropical
and temperate seas (Dragicevi¢ et al., 2021). In the Med-
iterranean, the only native species belonging to the fam-
ily Pomacentridae is Chromis chromis (Linnaeus, 1758).
In addition, seven more species belonging to the family
Pomacentridae are reported to have migrated to the Medi-
terranean (Dragicevic et al., 2021). Among these, Abudef-
duf saxatilis (Linnaeus, 1758) and Abudefduf vaigiensis
(Quoy & Gaimard, 1825) are two very similar species;
their distinction is based on some morphological external
characters (Bilecenoglu, 2016). Abudefduf saxatilis, of
Atlantic origin, was first recorded in the Mediterranean
off the coast of Tarragona, Spain, and later reported from
different parts of the Mediterranean (for distribution de-
tails see Zenetos & Miliou 2020; Dragicevi¢ et al., 2021,
Bitar, 2021).

A professional diver (Hakan Erdon) observed and
video recorded an unknown fish species (approximate-
ly 10 cm in length) in Antalya cliffs (36.846158° N,
30.756583° E), at 2-3 m depth. Later, the diver sent us
the video recordings of the fish and asked us to identify
it. In personal interview with the diver, he reported that
he noticed the fish in the same spot many times. For this
reason, we dived in the same area (8 August 2021) and
took underwater photos of the fish (Fig. 17).

Species identification was made according to Bi-
lecenoglu (2016) and Lipej ef al. (2019), based on pho-
tographs and video footage. The fish was provisionally

Fig. 17: Abudefduf cf. saxatilis recorded at 2-3 m water depth
in Antalya Cliffs. Red arrows indicate five black bars running
vertically on its sides (the first from dorsal fin origin to pectoral
fin base, the fifth from the posterior margin of dorsal and anal
fin); two black spots are prominent on the caudal peduncle; and
pectoral fins bear a black dot at the upper base. However, these
characters are no longer considered a valid diagnostic feature
(Photo by Adnan Biiyiik).

identified as Abudefduf cf. saxatilis because distinction
based on chromatic pattern is no longer a valid diagnostic
trait at species level.

Indeed, Dragicevi¢ et al. (2021), in their critical study
on Abudefduf spp. in the Mediterranean, stated that the
identifications made on photographs could mislead re-
searchers and that these species could be Abudefduf cf.
saxatilis/vaigiensis/troschelii. For this reason, it has been
emphasized that it will be extremely useful to document
for future studies on the Abudefduf genus in the Medi-
terranean with molecular studies combined with quality
images for detailed morphological descriptions.

This is the first record of the genus from the Levantine
coast of Turkey, and documents a further range expansion
of this genus in the Mediterranean Sea.

8.3 Blue-barred parrotfish, Scarus ghobban (Scaridae) has reached the Aegean coasts of Turkey

Okan AKYOL and Vahdet UNAL

Scarus ghobban Forsskal, 1775 is widely distributed
over the Indo-Pacific region, including the Persian Gulf,
the Red Sea and Algoa Bay, South Africa, southern Japan,
and other regions, such as New South Wales, Ecuador, the
Gulf of California, and the Eastern Mediterranean Sea (Go-
lani et al., 2006; Froese & Pauly, 2021). This protogynous
hermaphroditic species inhabits rocky habitats in shallow
waters and feeds by scrapings algae from rocks, and en-
gulfing pieces of rock and coral, grinding with its pharyn-
geal teeth (Golani et al., 2006; Froese & Pauly, 2021).

Scarus ghobban entered the Mediterranean from the
Red Sea via the Suez Canal, and initially, only a few
specimens were reported off Israeli and Lebanese coasts
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(Golani et al., 2006). After the first record of S. ghobban
in the Mediterranean Sea in 2001 from Israel (Goren &
Aronov, 2002), the fish expanded its range to Katellorizo
Island, Greece (Apostolopoulos & Karachle in Karachle
et al., 2016) and to Uluburun Cape, Kas at the border of
the Aegean Sea (Tliney-Kizilkaya & Akyol, 2021). Final-
ly, this fish has reached the Aegean Sea after 20 months.
Therefore, this ichthyological note presents the first re-
cord of S. ghobban in the Turkish Aegean coasts.

On 6" January 2022, one specimen of S. ghobban was
caught by trammel net (collected by V. Gedik) in Aksaz
Cove, Marmaris (lat. 36.84666° N, long. 28.38472° E),
south-eastern Aegean Sea, at a depth of 25 m. The sample
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(Fig. 18) has been brought to Urla Laboratory in Izmir
and fixed in a 6% formaldehyde solution for preservation
in the fish collection of the Fisheries Faculty, Ege Univer-
sity (ESFM-PIS/2022-02).

The morphological and colour analysis, combined
with morphometric and meristic measurements report-
ed in Table 3 are in agreement with those reported by
Golani et al. (2006), Froese & Pauly (2021) and Tiiney-
Kizilkaya & Akyol (2021).

Scarus ghobban has established population in the Le-
vant since 2014 (Zenetos et al., 2020), and continues to
expand western wards into the Mediterranean Sea. How-
ever, the number of records of this species in the Mediter-
ranean Sea is still pretty low, although further investiga-
tions are needed to better assess the current status of this
Lessepsian fish.
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Fig. 18: Scarus ghobban, captured from Aksaz Cove, Marma-
ris, south-eastern Aegean Sea. Scale bar: 50 mm (Photo by V.
Gedik).

Table 3. Morphometric measurements as percentage of total length (TL%) and meristic counts recorded in Scarus ghobban, cap-

tured from south-eastern Aegean Sea.

Measurements Size (mm) Proportion (TL%)
Total length (TL) 295

Standard length (SL) 250 84.7
Maximum body depth 81 27.5
Pre-dorsal fin length 76 25.8
Pre-anal fin length 148 50.2
Pre-pectoral length 72 244
Head length 78 26.4
Eye diameter 12 4.1
Preorbital length 24 8.1
Interorbital length 28 9.5
Meristic counts

Dorsal fin rays 1X-9

Anal fin rays 11+9

Pectoral fin rays 15

Ventral fin rays I+5

Weight (g) 426.4

8.4 On the way to the north: Diadema setosum (Echinodermata) in Ildir1 Bay (Aegean Sea)

Melih Ertan CINAR and Aytagc OZGUL

On the 21th of February 2022, a cruise to the Ildir
Bay (Aegean Sea, Turkey) was performed to assess the
health status of sponge species in the area. Scuba div-
ing was carried out at two locations, namely Yatak Odasi
(38.42248° N, 26.32371° E) and Uzun Island (38.41751°
N, 26.31482° E). Eight specimens of Diadema setosum
(Leske, 1778) were observed only in Uzun Island (Fig.
19A). This species is mainly characterized by having five
spots on the interambullacral plates and the orange ring
on the periproctal cone (Fig. 19B, C). Only 2 individu-
als stood side by side in a rock cavity; other individuals
hid in shaded crevices of rocks and a concrete block at
7-12 m depths. The horizontal diameter of the text was
around 5.5 mm. The spines were black, but a specimen
with dark brownish and white spines was also observed
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(Fig. 19B, C). This species was previously known from
the south Aegean Sea, very abundant in Gékova Bay and
other southern localities (personal observations, MEC)
and its northern limit was reported to be around in Aga-
thonissi Island, close to Dilek Peninsula by Vafidis ez al.
(2021). The previous northernmost records of this spe-
cies in the Saroz Bay (north Aegean Sea, Turkey) and Sea
of Marmara were proved to be dubious (see Cinar et al.,
2021). This report constitutes the northernmost distribu-
tion range of the species. The presence of seven individ-
uals of this species in one small locality (around 400 m?)
indicated that it has established in the area. As the species
seems to spawn in summer when seawater temperature is
around 25 °C in temperate areas (Pearse, 1970), it is pos-
sible that it would further expand its distribution to the
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northern areas. It is a venomous species (Karachle et al.,
2017) and can result in dramatic changes on benthic com-
munities by implying grazing pressure on algae (Cinar et

al.,2021), thus immediate precautions including removal
of the species from the wild should be undertaken at least
in areas where the invasion has just begun.

8.5 New record of the Acteocina mucronata (Philippi, 1849) (Gastropoda, Mollusca) from the Aegean coasts of

Turkey
Banu BITLIS and Bilal OZTURK

Acteocina mucronata (Philippi, 1849), which originat-
ed from the Red Sea, was recorded for the first time in the
Mediterranean Sea from Israel, Lebanon and South Tur-
key by van Aartsen et al. (1990). It was transported to the
Mediterranean Sea through the Suez Canal and expanded
its distribution to Cyprus, Greece and Tunisia (Zenetos
et al., 2004). In Turkey, a dozen specimens belonging to
this species were collected from the Mersin Bay and Kiz
Kalesi (southern Turkish coasts) in 1986 (van Aartsen
et al., 1990). In 2002 empty shells on the species were
found in Dat¢a-Bozburun (Aegean coast of Turkey) by
Crocetta & Tringali (2015). Finally, a living specimen of
A. mucronata was encountered in a sandy habitat at 1.5 m
depth in Cesme (36.33319° N, 26.31776° E) in June 2017
(Aegean coast of Turkey) in this study (Fig. 20).
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Fig. 20: Acteocina mucronata; ventral view of a specimen
(h =2.3 mm) (Photo by B. OZTURK).
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9. CYPRUS

9.1 First record of Plotosus lineatus (Thunberg, 1787) from Cyprus

Damla BETON and Mehmet Fatth HUSEYINOGLU

The striped eel catfish, Plotosus lineatus (Thunberg,
1787) is an Indo-Pacific reef-associated marine fish, in-
habiting shallow coastal waters up to 60 m depth, with a
distribution from the Red Sea and East Africa to Samoa,
north to southern Japan, southern Korea, and the Oga-
sawara Islands, south to Australia and Lord Howe Island,
Palau and Yap in Micronesia (Myers, 1991). Its dorsal
(69-115 soft rays), anal (58-82 soft rays) and caudal fins
are fused together. Plotosus lineatus has a single highly
venomous serrate spine at the beginning of the first dorsal
fin, as well as each of the pectoral fins, with a painful and
potentially dangerous sting.

In the Mediterranean, P, lineatus was first recorded as
from a trawler catch in Israel, then successfully invaded
the Israeli coast (Edelist et al., 2012). Further records are
reported from Syria, Turkey and Tunisia (Galanidi et al.,
2019). Its expansion in the eastern Mediterranean was
foreseen by Karachle et al. (2017) while Galanidi et al.
(2019) analysed its likelihood to extend in the Mediterra-
nean and Black Sea through natural dispersal.

Recently, about 17 specimens of P. lineatus were
caught by a fisher off Rizokarpaso Peninsula in Cyprus

(35.5816° N, 34.6827° E) on 27 April 2022 (Fig. 21).
Three specimens were obtained from this catch and the
fisher was stung during handling, with pain persisting for
more than one month. All specimens were all identified
as P. lineatus as the only representative of Plotosidae in
the Red Sea. Brown coloration with longitudinal cream
white lines were present with four pairs of barbels on
each jaw. Total length for the three fish sampled were
168, 170 and 173 mm, which might suggest that a similar
size schooling behaviour was also being practiced. Ploto-
sus lineatus 1s known to extensively occupy crevices and
cracks (Edelist ez al., 2012), which might be an indication
of additional pressure on the native fauna through com-
petition for shelter. Its socio-economic impacts as well
as impacts on biodiversity are extensively documented in
Galanidi et al. (2018D).

Continuous monitoring and campaigns to increase
awareness of fishers and health workers are necessary in
order to provide information on health and safety impli-
cations, appropriate first aid and treatment for the protec-
tion from the hazardous sting of this species.

e 1 R B KN

Fig. 21: Plotosus lineatus specimen on the measuring table.

Acknowledgements

Francesco Tiralongo and Aylin Ulman are indebted
to Francesco Balbini who posted the observation of the
species in the Facebook group of the AlienFish project
(Fauna Marina Mediterranea) and provided us data ad-
ditional on the records. Tuba Terbiyik Kurt, Ximena Ve-
lasquez and Tamar Guy-Haim declare that the sampling
was performed in the framework of “Integrated Marine
Pollution Monitoring 2020-2022 Programme” carried
out by Ministry of Environment and Urbanization/Gener-
al Directorate of E1A, Permit and Inspection/Department
of Laboratory, Measurement and coordinated by TUBI-
TAK-MRC ECPI. They also thank Hakan Atabay and Dr.
Ibrahim Tan for supplying the zooplankton sample and

Medit. Mar. Sci., 23/3, 2022, 725-747

12 13 M o w1 R BN

WGEUROBUS of the International Council for the Ex-
ploration of the Sea (ICES) for facilitating this research.
Mehmet Gokoglu thanks Hakan Erdon for the video
shoot and Adnan Biiyiik for the photo shoot. Joseph A
Borg and Julian Evans are grateful to Edward Vella for
providing photographs and details on his sighting. The
study of Montesanto and Mastrototaro was supported
by the European Union’s Horizon 2020 research and
innovation program under grant agreement N° 730984,
ASSEMBLE Plus project. The authors wish to thank G.
Chatzigeorgiou and P. Kasapidis for the assistance pro-
vided. Sara A.A. Al Mabruk and Fabio Crocetta are grate-
ful to Ashour Al-Slaedie (Libya) for sharing pictures and

743



data of Thalamita poissonii. Jakov Dul¢i¢ and Branko
Dragicevi¢ are thankful to Mr. Juraj Juri¢ev for provid-
ing us data and the photo of the specimen. Daniele Grech
was supported by the PO-FEAMP 2014-2020 project
ECOGESTOCK “Approccio ECOsistemico per la tute-
la e la GEStione delle risorse biologiche ¢ STOCK ittici
nelle acque interne” Priorita 1, Misura 1.44, par. 6 “Pesca
nelle acque interne e fauna e flora nelle acque interne”.
The same author would like to thank the colleagues Gi-
anni Brundu, Barbara Loi and Anuta Chindris for field
and lab support (IMC, International Marine Centre). The
work of Constantinos G. Georgiadis and Dimitra-Lida
Rammou has been funded by the Greek Ministry of En-
vironment and Energy within the framework of Marine
Strategy monitoring Project (2018-2023; OPS 5010856).
The authors would like to thank Dr. Sotiris Orfanidis. The
work of Georgiadis and Evangelopoulos has been funded
by the Greek Ministry of Environment and Energy within
the Marine Strategy Framework Directive. The authors
would like to thank Dr. Sotiris Orfanidis. Damla Beton
and Mehmet Fatih Huseyinoglu thank the fisher Hasan
Sar1 for providing information and specimens of Plotosus
lineatus from Cyprus.

References

Aartsen, J.J.van., Carrozza, F., Lindner, G. 1990. Acteocina mu-
cronata (Philippi, 1849), A recent Red Sea immigrant spe-
cies in the Eastern Mediterranean. Bollettino Malacologico,
25 (9-12), 285-288.

Aouissi, M., Sellam, L., Boudouresque, C., Blanfuné, A., Der-
bal, F. et al., 2018. Insights into the species diversity of the
genus Sargassum (Phaeophyceae) in the Mediterranean
Sea, with a focus on a previously unnoticed taxon from Al-
geria. Mediterranean Marine Science, 19 (1), 48-57.

Apel, M., Spiridonov, V.A., 1998. Taxonomy and zoogeogra-
phy of the portunid crabs (Crustacea: Decapoda: Brachyu-
ra: Portunidae) of the Arabian Gulf and adjacent waters.
Fauna of Arabia, 17, 159-331.

Aydm Onen, S., 2020. First occurrence of fouling ascidian
species Microcosmus squamiger Michaelsen, 1927 and
Didemnum ahu Monniot C. & Monniot F., 1987 in Izmir
Bay (Eastern Aegean Sea). Journal of Natural History, 54
(29-30), 1897-1912.

Azzurro, E., Tiralongo, F., 2020. First record of the mottled
spinefoot Siganus fuscescens (Houttuyn, 1782) in Mediter-
ranean waters: a Facebook based detection. Mediterranean
Marine Science, 21 (2), 448-451.

Bariche, M., Fricke, R., 2020. The marine ichthyofauna of Leb-
anon: An annotated checklist, history, biogeography, and
conservation status. Zootaxa, 4775, 1-157.

Bellard, C., Rysman, J.F., Leroy, B., Claud, C., Mace, G.M.,
2017. A global picture of biological invasion threat on is-
lands. Nature Ecology & Evolution, 1, 1862-1869.

Ben-Tuvia, A., 1976. Occurrence of Red Sea fishes Herklot-
sichthys punctatus, Autishes puta and Rhonciscus stridens
in the eastern Mediterranean. Israel Journal of Zoology, 25,
212-213.

Bilecenoglu, M., 2016. Two marine fish records of Liechten-

744

stein’s goby (Corcyrogobius liechtensteini) and the Atlantic
originated sergeant major (Abudefduf saxatilis), new for the
Turkish fauna. Journal of the Black Sea | Mediterranean
Environment, 22 (3), 259-265.

Birkemeyer, T., 1996. Aiptasiidae e Diadumenidae (Anthozoa;
Actiniaria) del fouling in Laguna di Venezia. Bollettino del
Museo civico di storia naturale di Venezia, 46 (1995), 63-85.

Bitar, G., 2021. Occurrence of Abudefduf spp. (Pisces: Poma-
centridae) in the Lebanese coastal waters (eastern Mediter-
ranean) - morphological traits and visual evidence. Medi-
terranean Marine Science, 22 (3), 715-723.

Carbonara, P., Kolitari, J., Purovi¢, M., Gaudio, P., Ikica, Z.
et al., 2017. The presence of Tetraodontidae species in the
Central Mediterranean: an update from the southern Adriat-
ic Sea. Acta Adriatica, 58 (2), 325-338.

Cinar, M.E., 2016. The alien ascidian Styela clava now invad-
ing the Sea of Marmara (Tunicata: Ascidiacea). ZooKeys,
563, 1-10.

Cinar, M.E., Bilecenoglu, M., Yokes, M.B., Oztiirk, B., Taskin,
E. etal.,2021. Current status (as of end of 2020) of marine
alien species in Turkey. PLoS ONE, 16, ¢0251086.

Chebaane, S., Shaiek, M., Zakhama-Sraieb, R., 2018. A new re-
cord and range extension of an invasive amphipod Caprella
scaura Templeton, 1836 in Tunisia, North Africa. Journal
of the Black Sea/Mediterranean Environment, 24, 255-262.

Cormaci, M., Furnari, G., Catra, M., Alongi, G., Giaccone, G.,
2012. Flora marina bentonica del Mediterranco: Phacophy-
ceae. Bollettino dell’Accademia Gioenia di Scienze Natu-
rali, 45 (375), 1-508.

Couton, M., Lévéque, L., Daguin-Thiébaut, C., Comtet, T.,
Viard, F., 2022. Water eDNA metabarcoding is effective in
detecting non-native species in marinas, but detection er-
rors still hinder its use for passive monitoring. Biofouling,
38 (4), 367-383.

Crocetta, F., Al Mabruk, S.A.A., Azzurro, E., Bakiu, R., Bar-
iche, M. et al., 2021. New Alien Mediterranean Biodiversi-
ty Records (November 2021). Mediterranean Marine Sci-
ence, 22(3), 724-746.

Crocetta, F., Tringali, L.P., 2015. Mapping alien Mollusca dis-
tribution in the Mediterranean Sea: the Lessepsian immi-
grant Retusa desgenettii (Audouin, 1826) reaches Turkey.
Quaternary International, 390, 15-20.

Crocetta, F., Poursanidis, D., Tringali, L.P., 2015. Biodiversity
of sea slugs and shelled relatives (Mollusca: Gastropoda) of
the Cretan Archipelago (Greece), with taxonomic remarks
on selected species. Quaternary International, 390, 56-68.

d’Udekem d’Acoz, C., 1999. Inventaire et distribution des
crustacés décapodes de 1’ Atlantique nord-oriental, de la Médi-
terranée et des eaux continentales adjacentes au nord de 25°N.
Patrimoines naturels (M.N.H.N./S.P.N.), 40, 383 pp.

Dragicevi¢, B., Fricke, R., Ben Soussi, J., Ugarkovi¢, P.,
Dulci¢, J. et al, 2021. On the occurrence of Abudefduf
spp. (Pisces: Pomacentridae) in the Mediterranean Sea: a
critical review with new records. Biolnvasions Records, 10
(1), 188-199.

Dulci¢, J., Dragicevié, B., Antolovi¢, N., Sulié-gprem, 1.,
Kozul, V. et al., 2014. Additional records of Lobotes suri-
namensis, Caranx crysos, Enchelycore anatina and Lago-
cephalus sceleratus (Actinopterygii) in the Adriatic Sea.
Acta Ichthyologica et Piscatoria, 44 (1), 71-74.

Medit. Mar. Sci., 23/3, 2022, 725-747



Dyrynda, P.E.J., Fairall, V.R., Occhipinti Ambrogi, A., D’Hond,
J.L., 2000. The distribution, origins and taxonomy of 7ri-
cellaria inopinata d’Hondt and Occhipinti Ambrogi, 1985,
an invasive bryozoan new to the Atlantic. Journal of Natu-
ral History, 34 (10), 1993-2006.

Edelist, D., Golani, D., Rilov, G., Spanier, E., 2012. The inva-
sive venomous striped eel catfish Plotosus lineatus in the
Levant: possible mechanisms facilitating its rapid invasion-
al success. Marine Biology, 159 (2), 283-290.

Eleftheriou, A., Anagnostopoulou-Visilia, E., Anastasopoulou,
E., Ates, S.A., Bachari, N. El L. ef al., 2011. New Mediter-
ranean Biodiversity Records (December 2011). Mediterra-
nean Marine Science, 12 (2), 491-508.

Filiz, H., Er, M, 2004. Akdenizin yeni misafiri. (New guests
in the Mediterranean Sea). Deniz Magazin, 68, 52-54. (In
Turkish)

Fitori, A., Mahdy, A., Said, R.E.M, Al-Faturi, A., 2021. The
first record of the lessepsian migrant Pteragogus trispilus
Randall 2013 (Osteichthyes: Labridae) off the Libyan coast,
east Mediterranean Sea. Egyptian Journal of Aquatic Re-
search, 47, 381-385.

Flores-Moya, A., Conde, F., 1998. Fragmentos taxonomicos,
corologicos, nomenclaturales y fitosociologicos (67-74).
Acta Botanica Malacitana, 23, 197-228.

Forti¢, A., Trkov, D., Mavric, B., Lipej, L., 2019. Assessment
of bryozoan xenodiversity in the Slovenian coastal sea. An-
nales, Series Historia Naturalis, 29 (2), 173-186.

Froese, R., Pauly, D., 2021. Fish Base. http://www.fishbase.org
(Accessed 4 February 2022).

Galanidi, M., Zenetos, A., Chapman, D.S., 2018a. Risk as-
sessment template developed under the “Study on Invasive
Alien Species — Development of risk assessments to tack-
le priority species and enhance prevention” Contract No
07.0202/2017/763379/ETU/ENV.D.2: Lagocephalus scel-
eratus (Gmelin, 1789).

Galanidi, M., Zenetos, A., Bacher, S., 2018b. Assessing the so-
cio-economic impacts of priority marine invasive fishes in
the Mediterranean with the newly proposed SEICAT meth-
odology. Mediterranean Marine Science, 19 (1), 107-123.

Galanidi, M., Turan, C., Oztiirk, B., Zenetos, A., 2019. Europen
Union (EU) risk assessment of Plotosus lineatus (Thunberg,
1787); a summary and information update. Journal of the
Black Sea/Mediterranean Environment, 25 (2), 210-231.

Gerovasileiou, V., Akel, E. K., Akyol, O., Alongi, G., Azevedo,
F. et al., 2017. New Mediterranean Biodiversity Records
(July, 2017). Mediterranean Marine Science, 18 (2), 355-
384.

Golani, D., Oztiirk, B., Basusta, N., 2006. Fishes of the eastern
Mediterranean. Turkish Marine Research Foundation, Pub-
lication no. 24, Istanbul, 259 pp.

Goren, M., Aronov, A., 2002. First record of the Indo-Pacific
parrot fish Scarus ghobban in the eastern Mediterranean.
Cybium, 26, 239-240.

Grech, D., van de Poll, B., Bertolino, M., Rosso, A., Guala,
1., 2020. Massive stranding event revealed the occurrence
of an overlooked and ecosystem engineer sponge. Marine
Biodiversity, 50 (5), 1-12.

Guiry, M.D., Guiry, G.M., 2021. AlgaeBase. World-wide elec-
tronic publication, National University of Ireland, Galway.

Hamed, O., Miled-Fathalli, N., Chakroun-Marzouk, N., 2018.

Medit. Mar. Sci., 23/3, 2022, 725-747

First record of the Lessepsian migrant Pteragogus trispi-
lus Randall, 2013 (Osteichthyes: Labridae) off the Tunisian
coasts, Central Mediterranean Sea. Cahiers de Biologie
Marine, 59, 115-119.

Hancock, Z.B., Goeke, J.A., Wicksten, M.K., 2017. A sea
anemone of many names: a review of the taxonomy and
distribution of the invasive actiniarian Diadumene lineata
(Diadumenidae), with records of its reappearance on the
Texas coast. ZooKeys, 706, 1-15.

Hondt, J.L. d’, Occhipinti Ambrogi, A., 1985. Tricellaria inopi-
nata, n. sp. un nouveau Bryozaire Cheilostome de la faune
Meéditerranéenne. Publicazioni della Stazione Zoologica di
Napoli (Marine Ecology), 6 (1), 35-46.

Isinibilir, M., Kideys, A.E., Tarkan, A.N., Yilmaz, I.N., 2008.
Annual cycle of zooplankton abundance and species com-
position in Izmit Bay (the northeastern Marmara Sea). Estu-
arine, Coastal and Shelf Science, 78 (4), 739-747.

Karachle, P.K., Angelidis, A., Apostolopoulos, G., Ayas, D.,
Ballesteros, M. et al., 2016. A New Mediterranean Biodi-
versity Records (March 2016). Mediterranean Marine Sci-
ence, 17 (1), 230-252.

Karachle, PK., Corsini Foka, M., Crocetta, F., Dulc¢i¢, J.,
Dzhembekova, N. et al., 2017. Setting-up a billboard of
marine invasive species in the ESENIAS area: current situ-
ation and future expectancies. Acta Adriatica, 58, 429-458.

Katsanevakis, S., Poursanidis, D., Yokes, M.B., Macic, V.,
Beqiraj, S. et al., 2011. Twelve years after the first report
of the crab Percnon gibbesi (H. Milne Edwards, 1853) in
the Mediterranean: current distribution and invasion rates.
Journal of Biological Research, 16, 224.

Katsanevakis, S., Coll, M., Piroddi, C., Steenbeek, J., Lasram,
F.B.R. et al, 2014. Invading the Mediterranean Sea: bio-
diversity patterns shaped by human activities. Frontiers in
Marine Science, 1, 32.

Kondylatos, G., Crocetta, F., Corsini-Foka, M., Froglia, C.,
2020. Crustacea Decapoda from the Rhodes Island area
(eastern Mediterranean): new records and an updated
checklist. Diversity, 12 (6), 246.

Krapp, T., Lang, C., Libertini, A., Melzer, R.R., 2006. Caprella
scaura Templeton, 1836 sensu lato (Amphipoda: Caprelli-
dae) in the Mediterranean. Organisms, Diversity & Evolu-
tion, 6, 77-81.

Kiitzing, F.T. 1843. Phycologia generalis: Oder Anato-
mie, Physiologie und Systemkunde der Tange. Mit 80
farbig gedruckten Tafeln, gezeichnet und gravirt vom
Verfasser. F.A. Brockhaus, Leipzig, Part 1: 1-57, 1-142,
Part 2, 143-458.

Langeneck, J., Lezzi, M., Pasqua, M. Del, Musco, L., Gambi,
M.C., et al., 2020. Non-indigenous polychaetes along the
coasts of Italy: a critical review. Mediterrannean Marine
Science, 21 (2), 238-275.

Langeneck, J., Minasidis, V., Doumpas, N., Giovos, I., Ka-
minas, A. et al.,, 2022. Citizen Science Helps in Tracking
the Range Expansions of Non-Indigenous and Neo-Native
Species in Greece and Cyprus (Eastern Mediterranean Sea).
Journal of Marine Science and Engineering, 10, 256.

Lanna, E., Paranhos, R., Paiva, P.C., Klautau, M., 2015. Envi-
ronmental effects on the reproduction and fecundity of the
introduced calcareous sponge Paraleucilla magna in Rio de
Janeiro, Brazil. Marine Ecology, 36 (4), 1075-1087.

745



Leray, M., Yang, J.Y., Meyer, C.P., Mills, S.C., Agudelo, N. et
al., 2013. A new versatile primer set targeting a short frag-
ment of the mitochondrial COI region for metabarcoding
metazoan diversity: Application for characterizing coral
reef fish gut contents. Frontiers in Zoology, 10, 34.

Licciano, M., Giangrande, A., 2008. The genus Branchiomma
(Polychaeta: Sabellidae) in the Mediterranean Sea , with the
description of B. maerli n. sp. Scientia Marina, 72, 383-391.

Lipej, L., Trkov, D., Stani¢, D., Cernich, S., Ciriaco, S., 2019.
First record of Sergeant Major, Abudefduf saxatilis (Lin-
naeus, 1758) in the Adriatic Sea. Annales: Series Historia
Naturalis, 29, 159-166.

Lodola, A., Savini, D., Occhipinti-Ambrogi, A., 2012. First
record of Tricellaria inopinata (Bryozoa: Candidae) in the
harbours of La Spezia and Olbia, Western Mediterranean
Sea (Italy). Marine Biodiversity Records, 5, e41.

Longo, C., Mastrototaro, F., Corriero, G., 2007. Occurrence of
Paraleucilla magna (Porifera: Calcarea) in the Mediterra-
nean sea. Journal of the Marine Biological Association of
the United Kingdom, 87 (6), 1749-1755.

Longo, C., Pronzato, R., 2011. Class Calcarea. p. 117-244.
In: Fauna d’ltalia-Porifera I-Calcarea, Demospongiae
(partim) Hexactinellida, Homoscleromorpha. Corriero,
G., Gaino, E., Longo, C., Nonnis Marzano, C., Mercurio.,
M,Manconi, R., Pansini., M., Pronzato, R. (Eds). Calderini,
Bologna.

Manasirli, M., Mavruk, S., 2021. First record of small scaled
terapon, Terapon puta Cuvier, 1829, in Turkey. Journal of
the Black Sea/Mediterranean Environment, 27, 98-103.

Martinez, J., Adarraga, 1., 2008. First record of invasive caprel-
lid Caprella scaura Templeton, 1836 sensu lato from Iberi-
an Peninsula. Aquatic Invasions, 3 (2), 165-171.

Mastrototaro, F., Dappiano, M., 2008. New record of the
non-indigenous species Microcosmus squamiger (Ascidia-
cea: Stolidobranchia) in the harbour of Salerno (Tyrrhenian
Sea, Italy). Marine Biodiversity Records, 1, E12.

Myers, R.F., 1991. Micronesian reef fishes. Second Ed. Coral
Graphics, Barrigada, Guam. 298 p.

Michailidis, N., Corrales, X., Karachle, PK., Chartosia, N.,
Katsanevakis, S. ef al., 2019. Modelling the role of alien
species and fisheries in an Eastern Mediterranean insular
shelf ecosystem. Ocean and Coastal Management, 175,
152-171.

Montesanto, F., Chimienti, G., Gissi, C., Mastrototaro, F., 2021.
Polyclinum constellatum (Tunicata, Ascidiacea), an emer-
ging non-indigenous species of the Mediterranean Sea: in-
tegrated taxonomy and the importance of reliable DNA bar-
code data. Mediterranean Marine Science, 23 (1), 69-83.

Newcomer, K., Flenniken, M.M., Carlton, J.T., 2019. Home and
away and home again: discovery of a native reproductive
strategy of the globally invading sea anemone Diadumene
lineata (Verrill, 1869) in a satellite population. Biological
Invasions, 21 (5), 1491-1497.

Nog, S., Gianguzza, P., Di Trapani, F., Badalamenti, F., Vizzini,
S. et al.,, 2018. Native predators control the population of
an invasive crab in no-take marine protected areas. Aquatic
Conservation: Marine and Freshwater Ecosystems, 28 (5),
1229-1237.

Ohtsuka, S., Shimono, T., Hanyuda, T., Shang, X., Huang, C.
et al., 2018. Possible origins of planktonic copepods, Pseu-

746

dodiaptomus marinus (Crustacea: Copepoda: Calanoida),
introduced from East Asia to the San Francisco Estuary
based on a molecular analysis. Aquatic Invasions, 13 (2),
221-230.

Pearse, J.S., 1970. Reproductive periodicities of indo-Pacific
invertebrates in the Gulf of Suez. I1I. The echinoid Diadema
setosum (Leske). Bulletin of Marine Science, 20, 697-720.

Podbielski, I., Bock, C., Lenz, M., Melzner, F., 2016. Using the
critical salinity (S ) concept to predict invasion potential
of the anemone Diadumene lineata in the Baltic Sea. Ma-
rine Biology, 163, 227.

Ragkousis, M., Abdelali, N., Azzurro, E., Badreddine, A., Bar-
iche, M. et al., 2020. New Alien Mediterranean Biodiversi-
ty Records (October 2020). Mediterranean Marine Science,
21 (3), 631-652.

Randall, J., 2013. Seven new species of labrid fishes (Coris,
Iniistius, Macropharyngodon, Novaculops, and Pterago-
gus) from the western Indian Ocean. Journal of the Ocean
Science Foundation, 7, 1-43.

Relini, M., Orsi Relini, L., Puccio, V., Azzurro, E., 2000. The
exotic crab Percnon gibbesi (H. Milne Edwards, 1853) (De-
capoda, Grapsidae) in the Central Mediterranean. Scientia
Marina, 64 (3), 337-340.

Rius, M., Turon, X., Ordoiez, V., Pascual, M., 2012. Tracking
invasion histories in the sea: facing complex scenarios us-
ing multilocus data. PLoS One, 7(4), e35815.

Ros, M., Guerra-Garcia, J.M., Navarro-Barranco, C., Cabe-
zas, M.P., Vazques-Luis, M., 2014. The spreading of the
non-native caprellid (Crustacea: Amphipoda) Caprella
scaura Templeton, 1836 into southern Europe and northern
Africa: a complicated taxonomic history. Mediterranean
Marine Science, 15 (1), 145-155.

Roy, H., Groom, Q., Adriaens, T., Agnello, G., Antic, M. et al.,
2018. Increasing understanding of alien species through cit-
izen science (Alien-CSI). Research Ideas and Outcomes, 4,
e31412.

Sabia, L., Zagami, G., Mazzocchi, M.G., Zambianchi, E., Ut-
tieri, M., 2015. Spreading factors of a globally invading
coastal copepod. Mediterranean Marine Science, 16 (2),
460-471.

Sciberras, M., Schembri, P.J., 2008. Biology and interspecific
interactions of the alien crab Percnon gibbesi in the Maltese
Islands. Marine Biology Research, 4 (5), 321-332.

Shick J.M., 1976. Ecological physiology and genetics of the
colonizing actinian Haliplanella luciae. p. 137-146. In:
Coelenterate ecology and behavior. Mackie G.O. (Ed.). Ple-
num Press, New York.

Sulié-Sprem, J., Dobroslavi¢, T., Kozul, V., Kuzman, A. Dulgié,
J.,2014. First record of a Lessepsian migrant Lagocephalus
sceleratus (Gmelin, 1789) (Actinopterygii: Tetraodontidae)
in the Adriatic Sea (Croatian coast). Cybium, 38 (2), 147-
148.

Thomson, S.A., Pyle, R.L., Ahyong, S.T., Alonso-Zarazaga,
M., Ammirati, J. et al.,, 2018. Taxonomy based on science
is necessary for global conservation. PLoS Biology, 16,
€2005075.

Tiralongo, F., Lillo, A.O., Tibullo, D., Tondo, E., Lo Martire,
C. etal., 2019. Monitoring uncommon and non-indigenous
fishes in Italian waters: One year of results for the AlienFish
project. Regional Studies in Marine Science, 28, 100606.

Medit. Mar. Sci., 23/3, 2022, 725-747



Tiralongo, F., Crocetta, F., Riginella, E., Lillo, A.O., Tondo, E.
et al., 2020. Snapshot of rare, exotic and overlooked fish
species in the Italian seas: a citizen science survey. Journal
of Sea Research, 164, 101930.

Tiralongo, F., Messina, G., Lombardo, B.M., 2021. Invasive
species control: predation on the alien crab Percnon gibbesi
(H. Milne Edwards, 1853) (Malacostraca: Percnidae) by the
rock goby, Gobius paganellus Linnaeus, 1758 (Actinopte-
rygii: Gobiidae). Journal of Marine Science and Engineer-
ing, 9 (4), 393.

Tsirinantis, K., Azzurro, E., Crocetta, F., Dimiza, M., Froglia,
C.etal., 2022 (in press). Bioinvasions impacts on biodiver-
sity, ecosystem services, and human health in the Mediter-
ranean Sea. Aquatic Invasions, 17.

Tiiney-Kizilkaya, 1., Akyol, O., 2021. Occurrence of Scarus
ghobban (Scaridae) at the border of the Aegean Sea (Kas,
Turkey). ANNALES Series Historia Naturalis, 30 (2), 223-
226.

Turon, X., Nishikawa, T., Rius, M., 2007. Spread of Micro-
cosmus squamiger (Ascidiacea: Pyuridae) in the Mediter-
ranean Sea and adjacent waters. Journal of Experimental
Marine Biology and Ecology, 342 (1), 185-188.

Ulman, A., Ferrario, J., Occhipinti-Ambrogi, A., Arvanitidis,
C., Bandi, A. et al., 2017. A massive update of non-indig-
enous species records in Mediterranean marinas. PeerJ, 5,
e3954.

Uttieri, M., Aguzzi, L., Aiese Cigliano, R., Amato, A., Bojani¢,
N. et al., 2020. WGEUROBUS — Working Group “Towards
a EURopean OBservatory of the non-indigenous calanoid
copepod Pseudodiaptomus marinus”. Biological Invasions,
22, 885-906.

Vafidis, D., Antoniadou, C., Voulgaris, K., Varkoulis, A., Apos-
togamvrou, C., 2021. Abundance and population character-

Medit. Mar. Sci., 23/3, 2022, 725-747

istics of the invasive sea urchin Diadema setosum (Leske,
1778) in the south Aegean Sea (eastern Mediterranean).
Journal of Biological Research — Thessaloniki, 28, 11.

Zammit, P.P., Longo, C., Schembri P.J., 2009. Occurrence of
Paraleucilla magna Klatau et al., 2004 (Porifera: Calcarea)
in Malta. Mediterranean Marine Science, 10 (2), 135-138.

Zenetos, A., 2019. Mediterranean Sea: 30 years of biological
invasions (1988-2017). pp 13-19, 1st Mediterranean Sym-
posium on the Non-Indigenous Species (Antalya, Tur-
key, 17-18 January 2019). In: Langar H, Ouerghi A (eds),
Proceedings of the 1st Mediterranean Symposium on the
Non-Indigenous Species Antalya, Turkey, 18 January 2019.
SPA/RAC publi., Tunis, 116 p.

Zenetos, A., Gofas, S., Russo, G., Templado, J., 2004. CIESM
Atlas of Exotic Species in the Mediterranean. Vol. 3 Mol-
luscs. CIESM Publishers, Monaco, 376 pp.

Zenetos, A., Galanidi, M., 2020. Mediterranean non indigenous
species at the start of the 2020s: recent changes. Marine
Biodiversity Records, 13, 10.

Zenetos, A., Miliou, A., 2020. Abudefduf cf. saxatilis in the
Saronikos Gulf, Greece: Unaided Introduction or human
aided transfer? Annales.: Series Historia Naturalis, 30 (2),
227-230.

Zenetos, A., Karachle, P.K., Corsini-Foka, M., Gerovasileiou,
V., Simboura, N. et al., 2020. Is the trend in new introduc-
tions of marine non-indigenous species a reliable criterion
for assessing good environmental status? The case study of
Greece. Mediterranean Marine Science, 21 (3), 775-793.

Zenetos, A., Albano P.G., Popez Garcia, Stern, N., Tsiamis, K.
et al., 2022. Established non-indigenous species increased
by 40% in 11 years in the Mediterrancan Sea. Medliterra-
nean Marine Science, 23 (1), 196-212.

747



