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Abstract

This Collective article presents 18 introduced taxa in the Mediterranean Sea, belonging to seven phyla and documented at 22 
new locations and seven countries spanning from the Levantine to the western Mediterranean. These records include the first coun-
try records of the African mussel Perna perna (Syria), the sea slug species complex Elysia cf. marginata-grandifolia (Cyprus), the 
green algae Acetabularia caliculus and the parasitic amphipod Brachyscelus rapacoides (Türkiye), the lizardfish Synodus randalli 
(Greece), the red algae Chondria coerulescens (Croatia) and the gastropod Pyrgulina maiae (Tunisia). Moreover, the cardinalfish 
Cheilodipterus novemstriatus is recorded for the first time from the Aegean Sea (Greece), the shrimp Urocaridella pulchella from 
the Ionian Sea (Greece) and the colonial ascidian Aplidium accarense and the polychaete Laonome triangularis from the Adriatic 
Sea (Italy). Regarding the expansion of non-indigenous species, this article documents the southernmost occurrence of the cornet-
fish Fistularia petimba in the Aegean Sea (Greece) and the westernmost occurrence of the lizardfish Saurida lessepsianus in the 
Mediterranean (Greece). Moreover, it includes information on the continued spread of the zooxanthellate coral Oculina patagoni-
ca in Türkiye, as well as the further expansion of the crab Dyspanopeus sayi and the colonial ascidian Polyandrocarpa zorritensis 
in Italy. Finally, the first Mediterranean record of the sea slug Tubulophilinopsis reticulata (Tunisia), and the northernmost global 
record of the snapping/pistol shrimp Synalpheus africanus (Italy) are reported.
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Introduction

Marine bioinvasions result from the introduction of 
marine species into new areas beyond their native range, 
either through human activities or natural processes (Can-
ning-Clode, 2015). In the 21st century, bioinvasions are a 
leading cause of global biodiversity loss and can signif-
icantly impact marine ecosystems through altering their 
structure and function (e.g., Bax et al., 2003; Galil, 2007; 
Katsanevakis et al., 2014). A non-indigenous species 
(NIS) is considered as successful invader when it estab-
lishes self-sustaining populations and expands its range 
in the recipient environment (Lockwood et al., 2013). 
Some established NIS become invasive, posing signif-
icant ecological, economic and human-health threats 
(Occhipinti-Ambrogi & Galil, 2009). During the last dec-
ades, the rate of marine bioinvasions has increased due to 
the globalization and intensification of human activities 
such as trade, shipping and aquaculture (Hulme, 2009; 
Seebens et al., 2013). Studies conducted in different re-
gions around the world have documented this increasing 
trend (i.e., Wonham & Carlton, 2005; Chan et al., 2018; 
Zenetos et al., 2022a), while others predict that the global 
invasion risk will significantly escalate in the future (Sar-
dain et al., 2019; Seebens et al., 2021).

The Mediterranean Sea is an area of particular interest 
as it is the most invaded sea worldwide, currently host-
ing approximately 1000 NIS (Zenetos et al., 2022b). The 
main vectors of NIS’ introductions in the Mediterranean 
are sea corridors (the Strait of Gibraltar and the Suez Ca-
nal), shipping activity (ballast waters and hull fouling) 
and aquaculture (escapes and contaminants of cultured 
species) (Zenetos et al., 2012). The eastern Mediterrane-
an is the most impacted subregion, due to its proximity to 
the Suez Canal, resulting in a higher influx of NIS from 
the Red Sea (Galil et al., 2018). Tracking the spatio-tem-
poral trends of NIS is crucial to adopt management meas-
ures in order to prevent further expansion and mitigate 
potential impacts. Regularly updating inventories of NIS 
at global, regional and national levels offers a fundamen-
tal baseline to manage these species effectively (Tsiamis 
et al., 2019). Since 2011, the scientific journal “Mediter-
ranean Marine Science” has been publishing the series 
Collective Article A’, providing a consistent overview of 
new introductions in the Mediterranean basin and the ex-
pansion status of already introduced species. In the latest 
series, the term “introduced species” is used according to 
Gerovasileiou et al. (2022) and includes non-indigenous, 
cryptogenic (species with unclear native or introduced 
origin), crypto-expanding (species with unclear natural 
or human-mediated expansion), and species with ques-
tionable status.

This collective article presents new information on 18 

introduced taxa in the Mediterranean Sea belonging to 
seven phyla: Chlorophyta (one species), Rhodophyta (one 
species), Cnidaria (one species), Mollusca (three species 
and one species complex), Annelida (one species), Ar-
thropoda (four species) and Chordata (two species of As-
cidiacea and four species of Osteichthyes) (Table 1, Fig. 
1). The majority of records encompasses non-indigenous 
taxa from the eastern and central basins, with the excep-
tion of the African mussel Perna perna and the red algae 
Chondria coerulescens which are considered cryptogen-
ic species (Verlaque et al., 2015; Fofonoff et al., 2018). 
All but one of these taxa have previously been recorded 
in the Mediterranean, with this study documenting new 
distribution sites, thereby providing further information 
on their ongoing expansion within the basin. The taxa 
presented here originate from the Indian and Indo-Pacific 
Oceans (seven species and one species complex), others 
naturally distribute in the Atlantic Ocean (five species) 
and the Australian waters (one species), while two spe-
cies exhibit a broader native range (e.g., they occur in 
the Atlantic, Indian and Pacific Oceans). Notably, most of 
the records are in the vicinity or inside ports and one spe-
cies in a lagoon, locations known as introduction hotspots 
requiring consistent monitoring (Hewitt, 2003; Rilov & 
Galil, 2009; Ojaveer et al., 2014).

The new records are organized into seven coun-
try-based subsections and presented geographically from 
the eastern to the western Mediterranean. They include 
the first occurrence of the sea slug Tubulophilinopsis re-
ticulata in the Mediterranean Sea and several first coun-
try records, namely the African mussel Perna perna from 
Syria, the sea slug species complex Elysia cf. margina-
ta-grandifolia from Cyprus, the green algae Acetabularia 
caliculus and the parasitic amphipod Brachyscelus rapa-
coides from Türkiye, the lizardfish Synodus randalli from 
Greece, the red algae Chondria coerulescens from Croa-
tia and the gastropod Pyrgulina maiae from Tunisia. Ad-
ditionally, the cardinalfish Cheilodipterus novemstriatus 
is reported for the first time in the Aegean Sea (Greece), 
the shrimp Urocaridella pulchella in the Ionian Sea, as 
well as the colonial ascidian Aplidium accarense and the 
polychaete Laonome triangularis in the Adriatic Sea. Re-
cords documenting the further spreading of introduced 
species include the mud crab Dyspanopeus sayi and the 
colonial ascidian Polyandrocarpa zorritensis from Italy, 
the zooxanthellate coral Oculina patagonica from Tür-
kiye, and those of the cornetfish Fistularia petimba and 
lizardfish Saurida lessepsianus from Crete (Greece). Fi-
nally, the record of snapping/pistol shrimp Synalpheus af-
ricanus from Italy is the northmost record of this species 
worldwide. 
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Table 1. Species records included in the present article by phylum, basin (EMED: Eastern Mediterranean, CMED: Central Med-
iterranean, ADRIA: Adriatic Sea, WMED: Western Mediterranean), ecoregion, country and location. SC: the subsection of this 
article in which the species’ record appears, LN: location numbers as they appear in Figure 1.

Taxon Basin Region Country Location SC LN
Phylum Chlorophyta

Acetabularia caliculus J.V.Lamouroux, 1824 EMED Levantine Sea Türkiye Antalya Gulf 3.2 6
Phylum Rhodophyta
Chondria coerulescens (J.Agardh) Sauvageau 1897 ADRIA Adriatic Sea Croatia Lokrum Island 5.1 14
Phylum Cnidaria
Oculina patagonica de Angelis, 1908 EMED Aegean Sea Türkiye Mordoğan 3.3 9
Phylum Mollusca
Elysia cf. marginata-grandifolia EMED Levantine Sea Cyprus Latsi 2.1 2,3
Perna perna (Linnaeus, 1758) EMED Levantine Sea Syria Afamia 1.1 1
Pyrgulina maiae Hornung & Mermod, 1924 CMED Tunisian Plateau Tunisia Hammamet Gulf 7.2 21
Tubulophilinopsis reticulata (Eliot, 1903) CMED Tunisian Plateau Tunisia El Biban lagoon 7.1 20
Phylum Annelida
Laonome triangularis Hutchings & Murray, 1984 ADRIA Adriatic Sea Italy Ravenna Port 6.2 19
Phylum Arthropoda
Brachyscelus rapacoides Stephensen, 1925 EMED Levantine Sea Türkiye Antalya Gulf 3.1 4,5

Dyspanopeus sayi (Smith, 1869) WMED Sardinia Italy Santa Giusta 
lagoon 6.4 22

Synalpheus africanus Crosnier & Forest, 1965 WMED Tyrrhenian Sea Italy Bagnoli-Coroglio 6.3 18

Urocaridella pulchella Yokeş & Galil, 2006 CMED Ionian Sea Greece Kefalonia Island 4.5 13
Phylum Chordata
Aplidium accarense (Millar, 1953) ADRIA Adriatic Sea Italy Bari 6.1 16

Cheilodipterus novemstriatus (Rüppell, 1838) EMED Aegean Sea Greece Alimia and 
Chalki Islands 4.1 7,8

Fistularia petimba Lacepède, 1803 EMED Crete Greece Sitia Gulf 4.3 11

Polyandrocarpa zorritensis (Van Name, 1931) ADRIA Adriatic Sea Italy Torre a mare and 
Santo Spirito 6.1 15,17

Saurida lessepsianus Russell, Golani & 
Tikochinski, 2015 EMED Crete Greece Sitia Gulf 4.2 10

Synodus randalli Cressey, 1981 EMED Crete Greece Chrysi Island 4.4 12

Fig. 1: Map of the Mediterranean Sea showing the locations (red dots) of the introduced species presented in this Collective arti-
cle. Location numbers correspond to those of the LN column of Table 1.
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SYRIA

1.1 First record of Perna perna (Linnaeus, 1758) from Syria

Izdihar Ali AMMAR and Younes Munif BARHOUM

This note reports the first record of Perna perna (Lin-
naeus, 1758) on the Syrian coast. This species is a sub-
tropical filter feeding bivalve (Bivalvia, Mollusca) be-
longing to the family Mytilidae. For the first time, two 
live individuals of P. perna were collected by hand from 
Afamia site next to the fishing port northwest of Latakia, 
Syria (35.544026° N, 35.756649° E).

The first individual was collected in 27 October 2020 
from a small rocky substrate covered with a colony of 
the invasive mussel Brachidontes pharaonis (P. Fischer, 
1870) and algae at a depth of 0.5 m. The second individ-
ual was collected on 10 November 2020 from a depth 
of almost 0.00 m, on a rocky substrate covered with B. 
pharaonis (Fig. 2), associated with the limpets Fissurella 
nubecula (Linnaeus, 1758) and Patella caerulea Linnae-
us, 1758. The site was constantly exposed to wave move-
ment and sea currents. Seawater temperature ranged be-
tween 25.6 and 28.7° C, salinity ranged between 37.9 and 
38.4 ‰, and the dissolved oxygen concentration ranged 
between 6.4 and 7.7 mg/L.

Length of the studied specimens ranged between 3.52 
and 3.75 cm, their width was 2.11-2.42 cm, and their 
height was 1.30-1.40 cm. The wet weight of the speci-
mens was 3.025 and 4.183 g. Perna perna (Fig. 3A) has 
roughly oval shells in the ventral half, but in the dorsal 

half, they taper to a triangular shape with an apex at the 
hinge and an obtuse angle at the anterior edge. The shells 
have irregular areas of light brown-green, also ranging 
from brown to brick-red (Rajagopal et al., 2006). Erosion 
has worn away the periostracum, leaving white or pink 
spots. The interior of its valves is pearly, pinkish-white, 
and the mantle margin has more prominent papillae 
(Fig. 3B).

Perna perna, formerly known as Perna picta or Perna 
indica, is called “African mussel”, and is native to the 
western Indian Ocean (from the Bay of Bengal and the 
Red Sea to the tip of South Africa), and the west coast of 
Africa, northwards to the western Mediterranean on the 
coasts of Morocco, Algeria, and Tunisia. Shipping may 
have increased its prevalence in earlier centuries, but the 
Brazilian P. perna populations are now assumed to be na-
tive (Pierri et al., 2016). It has recently reached the east-
ern Mediterranean (Douek et al., 2021; Ragkousis et al., 
2023). An outbreak of this mussel is reported by Douek 
et al. (2021), where dense beds of P. perna are present 
on intertidal rocks of Haifa Bay. The new report of this 
bivalve on the Syrian tidal zone is most probably a local 
progression of this outbreak and not a new introduction 
from the core range of P. perna.

Fig. 2: Perna perna in Afamia area, northwest of Latakia (Syr-
ia), among a cluster of Brachidontes pharaonis.

Fig. 3: A) General shape of the collected Perna perna specimen 
from Syrian coast. B) Prominent papillae at the mantle margin 
of P. perna.
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CYPRUS

2.1 First records of the Lessepsian heterobranch Elysia cf. marginata-grandifolia in Cyprus

Christina MICHAIL and Periklis KLEITOU 

Elysia (Mollusca: Gastropoda: Elysiidae) is the larg-
est genus within sacoglossans, presenting intricate sys-
tematics and several species complexes such as Elysia 
marginata-grandifolia (Martín-Hervás et al., 2023). Un-
til recently, the E. marginata-grandifolia complex has 
been synonymised with E. ornata but recent integrative 
taxonomic studies by Krug et al. (2013) have shed light 
on this complexity, revealing four distinct candidate spe-
cies within the E. marginata-grandifolia complex in the 
Indo-Pacific region, and distinguishing them from E. or-
nata, which is confined in the Caribbean. In the Mediter-
ranean Sea, E. marginata-grandifolia was first detected 
in Türkiye in 2001, and subsequently in Israel, Lebanon 
(see Crocetta et al., 2013 and references therein as E. 
grandifolia), and Syria (Ammar et al., 2022 as E. ornata). 

During field sampling conducted in Cyprus from 19 
to 20 January 2024, two live specimens (Fig. 4) were 
observed on artificial structures, specifically wave break-
ers, on consecutive days. The sightings occurred in Lat-
si village, located in the northwest region of the island. 

Interestingly, one specimen was found on the outer side 
(35.040550° N, 32.401888° E), while the other was on 
the inner side (35.040366° N, 32.400379° E) of the wave 
breakers. Both were observed at a shallow depth ranging 
from 1 to 2 m, associated with macroalgae (Fig. 4).

This report confirms the presence of E. margina-
ta-grandifolia species complex in Cyprus, thereby filling 
a gap in our understanding of its distribution in the east-
ern Mediterranean. Our findings are consistent with all 
sightings of the species in the Mediterranean Sea, which 
were recorded at shallow depths of less than 10 m. Our 
data indicate a delayed arrival or detection of this alien 
species in Cyprus compared to other eastern Mediterra-
nean countries. This delay is likely due to a lack of target-
ed research, underscoring the importance of continuous 
monitoring and research efforts to detect and address ge-
ographical gaps in our knowledge (Kleitou et al., 2019). 
Future targeted research is necessary for precise species 
delineation within the complex and for uncovering poten-
tial additional species.

Fig. 4: Elysia cf. grandifolia-marginata observed on the wave breakers of Latsi area (Cyprus) on (A) 19/01/2024, attached to 
Cystoseira montagnei var. tenuior and (B) 20/01/2024, associated with brown algae (e.g., Dictyota sp., Sphacelaria sp., Halopteris 
sp., Stypopodium schimperi) and red algae (Jania sp., Dasya sp., Polysiphonia sp.).
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TÜRKIYE

3.1 First record of Brachyscelus rapacoides Stephensen, 1925 on the southern coast of Türkiye

Mesut YILMAZ and Mehmet GÖKOĞLU

The jellyfish Rhopilema nomadica (Galil, Spanier & 
Ferguson, 1990), which originates from the western Indi-
an Ocean, was first reported from the Mediterranean Sea 
in Israel in 1976 (Galil et al., 1990). It creates huge pop-
ulations in Israel, Lebanon, Syria and the Gulf of Iskend-
erun in Türkiye (Galil & Goren, 2014) and has spread 
across the Mediterranean (Galanidi et al., 2023). Brach-
yscelus rapacoides Stephensen, 1925 belongs to the hy-
periidean amphipod family Brachyscelidae (Crustacea: 
Amphipoda: Hyperiidea) and has been recorded recently 
as a parasite of the scyphozoan R. nomadica (Zeidler et 
al., 2018). 

We conducted scientific dives in two different sites 
(36.882777° N, 30.679166° E and 36.884166° N, 
30.699722° E) in the Gulf of Antalya in April 2022. 
During the dives, we observed brownish spots (Fig. 5) 
in many jellyfish potentially infested by B. rapacoides. 
Five specimens of infested R. nomadica individuals were 
collected for examination in the laboratory. 

Upon microscopic examination, the spots were deter-
mined to belong to the amphipod family Brachyscelidae. 
Diagnostic features of this relatively small species can 
briefly be listed as: distinctly longer telson than wide, 
more pointed apex, slightly shorter exopod than endopod, 
rami of all uropoda with serrated margins and much wider 
double urosomite than long. The diagnostic features of B. 
rapacoides are well described by Zeidler et al. (2018). To 
support morphological identification, molecular identifica-
tion was performed. After isolating the amphipods’ DNA, 
the Cytochrome Oxidase Subunit I (COXI) was amplified 
by using PCR as described by Zeidler et al. (2018) and 
sequence analysis was performed. The amplified 597 bp of 
the species’ COXI sequence (GenBank Accession Number: 
PP315903) was compared with the GenBank database by 
using the BLASTN at NCBI (2024). The algorithm yielded 
perfect matches (100%) with the three reported sequences 
(GenBank Accession Numbers: MG807264, MG807265 
and MG807266) of B. rapacoides species. According to 
our results, the sampled individuals can be ascribed with 

certainty to B. rapacoides. 
Our literature search indicates that this species has 

not yet been recorded from Turkish coasts, although one 
might expect to find B. rapacoides associated with R. no-
madica wherever this scyphozoan occurs in the Mediter-
ranean Sea. Thus, this is the second record of this amphi-
pod species in the Mediterranean Sea after Zeidler et al. 
(2018) and the first record from Türkiye. 

3.2 First record of the green algae Acetabularia caliculus J.V.Lamouroux 1824 in Turkish Coasts

Emine Sukran OKUDAN and Inci TUNEY

The genus Acetabularia J.V.Lamouroux consists of 
14 globally recognized species and two varieties (Guiry 
& Guiry, 2024). In Turkish coastal regions, Acetabularia 
acetabulum (Linnaeus) P.C.Silva is the only previously 
identified species documented by Taskin et al. (2019). 
This study enhances the knowledge on Turkish marine 
algae flora by introducing the presence of Acetabularia 

caliculus J.V.Lamouroux 1824.
Acetabularia caliculus, a unicellular marine green 

alga, is widely distributed in temperate and tropical wa-
ters across the Indian, Pacific, and Atlantic Oceans (Cor-
maci et al., 2004). Prior records indicate its occurrence 
along the Mediterranean Coasts in Greece, Spain, Moroc-
co, Egypt, and Israel (Yokeş et al., 2018). 

Fig. 5: A: Sampled Rhopilema nomadica with Brachyscelus 
rapacoides (arrowed) and B: Identified B. rapacoides.
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Samples were collected at a depth of 10 m in Antalya 
Bay (Mediterranean Sea) in September 2023 (36.881011° 
N, 30.674394° E) (Fig. 6). The thallus of A. caliculus is 
slender, measuring approximately 2.0-4.0 cm long, with 
delicate features and a lightly calcified structure. It forms 
clusters of cylindrical stalks, each terminating in light-
green gametangial rays, and is anchored to the substrate 
by a small, lobed holdfast. The peduncles exhibit slight 
nodulation, lack branching, and appear whitish due to cal-
cification. Scars from shed hairs are noticeable near the 
apex, close to the gametangial ray disc. The gametangial 
ray discs, solitary, assume a cup-like shape upon matura-
tion and consist of 28-36 elongated transparent rays later-
ally united by calcifications as explained in Moura et al. 
(2014). The voucher sample was deposited at Personal 
Herbarum of ES. OKUDAN under the code # ESOac01.

In addition to morphological characteristics, the Small 
Subunit ribosamoal RNA (SSU rRNA) region assessed 
to confirm the species. DNA was extracted with Norgen 
Plant/Fungi DNA Isolation Kit (Norgen Biotek Corp, 
Canada) according to manufacturer instructions. PCR 

amplification was performed in 25 μL total volume PCR 
mix with 10x reaction buffer, 10 μM forward primer AcF: 
5’-GCTTCTGGGCTTGATTGCTC-3’ and reverse prim-
er ITS4: 5’- TCCTCCGCTTA TTGATATGC -3’ each, 
2.5 mM dNTP, 0.5 U Taq DNA Polymerase (DreamTaq, 
Thermofisher, USA) and 3 ng DNA. The PCR reaction 
started with 95° C for 1 min initial denaturation followed 
by 35 cycles of denaturation at 95°C for 1 min, annealing 
at 58° C for 30s and extension at 72° C for 1 min. The 
reaction completed with final extension at 72° C for 10 
min. The amplicons were purified and sequenced by au-
thorized company (LetgenBio Labs, Izmir, Türkiye).

The sequenced SSU rRNA gene region of the sample 
exhibited 99.72 % similarity with the A. calyculus ITS 
regions in GenBank records. The sequenced SSU rRNA 
region sequence has been deposited in GenBank under 
Accession # PP670034.

Although A. caliculus is not declared an invasive spe-
cies, its inclusion in biodiversity surveys is crucial for 
comprehensive assessments.

3.3 First record of the zooxanthellate coral Oculina patagonica de Angelis, 1908 (Cnidaria, Scleractinia) in the 
Aegean coast of Türkiye

Fikret ÖNDES and Adnan Çağlar ORUÇ 

The zooxanthellate scleractinian coral Oculina pa-
tagonica de Agelis, 1908, which generally lives in shal-
low areas (less than 6 m), reaches sexual maturity within 
1-2 years and is characterized by rapid growth (1-2 cm 

year−1) (Martinez et al., 2021). This coral species, which 
can adapt to very different temperature and salinity con-
ditions, has been known to exist in Mediterranean since 
1966 (Martinez et al., 2021; Serrano et al., 2023). It is 

Fig. 6: Underwater view of Acetabularia caliculus (a and b). Light microscope (c) and stereo microscope (d) appearance of the 
specimen.
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thought that this species, which originates from Atlan-
tic-South America, was transported to the Mediterranean 
by shipping (Çinar et al., 2006). After its first record in 
the Savona harbour, Gulf of Genoa, in the Mediterranean, 
over the years this species has been reported from Gulf of 
Lion, Balearic Sea, Levant Sea, Greek coasts of Aegean 
Sea, Alboran Sea, Algerian and Tunisian waters, Adriatic 
Sea and Ionian Sea (Serrano et al., 2023). There is less 
information about the distribution of this species in the 
eastern Mediterranean, with more records reported in the 
western Mediterranean (Serrano et al., 2023). The last re-
cord of this species from the western Aegean was given 
in January 2020 (Ragkousis et al., 2023). However, to 
date, it has not been reported from the Aegean coast of 
Türkiye. 

In this study, O. patagonica colony was found at 
2 m depth in Mordoğan (Aegean coasts of Türkiye) 
(38.52756° N, 26.62465° E) in July 2021. The colony 
represented with a relatively small size; the major axis 
(D1) was 16 cm, whilst the minor axis (D2) was meas-

ured as 13 cm and coverage area was calculated as 125.9 
cm2 (Fig. 7) and the water temperature was recorded as 
24° C. Previous studies in the Mediterranean have re-
ported larger colony sizes for this species (Çinar et al., 
2006; Serrano et al., 2023). One colony of O. patagonica 
has been reported only once from Türkiye to date; it was 
observed from the Levantine coast in 2005 (Çinar et al., 
2006). Recently Serrano et al. (2023) highlighted that it 
can be dispersed to large areas in Mediterranean as a foul-
ing organism by recreational boats and it is considered 
that increasing water temperatures globally can acceler-
ate the spread of this species in some regions. Additional-
ly, it is thought that the distribution of the species might 
expand since it is invasive in the Aegean Sea (Salomidi et 
al., 2013). On the other hand, as with many coral species, 
bleaching has been observed in this species as the water 
temperature increases (Martinez et al., 2021). Thus, in-
formation about the spatial distribution along with moni-
toring studies are important to better understand the ecol-
ogy of these corals.

GREECE

4.1 First record of Cheilodipterus novemstriatus (Rüppell, 1838) (Actinopterygii: Apogonidae) in Aegean Sea, 
Greece

Gerasimos KONDYLATOS 

Cheilodipterus novemstriatus (Rüppell, 1838) is a 
marine, mouthbrooding species, common in shallow wa-
ters that uses the spines of Diadema sea-urchins as shelter 
(Golani et al., 2021). It can be easily distinguished by the 
four black stripes over a silvery gray overall body color-
ation and a fifth stripe which runs along the anal-fin base, 
reaches the pelvic-fin base and continues upward to the 
anterior of pectoral-fin base. Two black spots are present, 
one at middle of caudal peduncle and one on the dorsal 
surface of the latter. A white mark is distinct between the 
two black spots, anteriorly (Gon & Randall, 2003). The 
species exhibits a confined distribution range within the 

western Indian Ocean which includes the Red Sea, Gulf 
of Oman, and the Persian Gulf (Froese & Pauly, 2024). 
In the Mediterranean Sea, C. novemstriatus was first re-
ported in 2010 from Israeli marine waters and consequent 
records were from Lebanon, Türkiye, Cyprus, Syria and 
the Levantine waters of Rhodes, Greece (Ragkousis et 
al., 2020 and references therein). The species has been 
reported in the Turkish coasts of the Aegean Sea (2013 in 
Bodrum: Gülşahin & Yapici in Langeneck et al., 2023). 
The present work backdates its presence in the Aegean 
Sea and constitutes its first record in the region.

On July 17th 2022, during a citizen science snorke-

Fig. 7: Different aspects of the zooxanthellate coral Oculina patagonica colony from the Aegean Sea coast of Türkiye. Photo 
credits: Fikret Öndes and A. Çağlar Oruç.
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ling survey in the coastal waters of Alimia Island, Aegean 
Sea, Greece, more than 20 individuals of C. novemstri-
atus were filmed with an underwater camera within the 
largest gulf of the island (Tigani Gulf, southern Alimia 
Island, 36.2552222° N, 27.6995000° E), at less than 2 
m depth. The substrate was rocky, almost depleted of al-
gae and all individuals were moving among the spines of 
approximately 10 individuals of Diadema setosum (Le-
ske, 1778). On May 29th 2023, during a field survey in 
the coastal waters of Chalki Island, Aegean Sea, Greece, 
a follow up documentation of C. novemstriatus (Fig. 8) 

took place in the Port of Chalki (Emborio Port, southeast-
ern Chalki Island, 36.2230555° N, 27.6130278° E), at ap-
proximately 2 m depth. One individual was photographed 
with an underwater Nikon AW111 camera, over rocky 
substrate, almost depleted of algae, among individuals of 
D. setosum. The latter species was recorded to live along 
with individuals of Arbacia lixula (Linnaeus, 1758), Par-
acentrotus lividus (Lamarck, 1816) and Sphaerechinus 
granularis (Lamarck, 1816) in the same vicinity. The si-
multaneous presence of the four sea-urchin species in the 
same area is herein documented for the first time.

4.2 First record of Saurida lessepsianus Russell, Golani & Tikochinski, 2015 in the Cretan Sea

Giorgos LAZARAKIS and Panagiota PERISTERAKI

The Lessepsian lizardfish, Saurida lessepsianus (Au-
lopiformes: Synodontidae) is a natively common species 
of the lizardfishes in the Red Sea and Western Indian 
described by Russell et al. (2015) and now it is widely 
distributed in the eastern Mediterranean. The Lessepsian 
lizardfish S. lessepsianus, is a marine demersal species 
found mainly on sandy or muddy substrates up to 100 m, 
feeding mostly on small fish.

In the Mediterranean Sea, this species has been origi-
nally reported by Ben-Tuvia (1953), in Haifa coastal wa-
ters as Saurida undosquamis. In the next years, this fish 
continued to be reported as S. undosquamis from south-
east Türkiye (Ben-Tuvia, 1978) and from Greece, where 
it was recorded in Rhodes Island (Papaconstantinou, 
1990). Later, Katsanevakis et al. (2020) reported the spe-

cies as S. lessepsianus from Kalymnos Island. 
The present study presents the first record of S. lessep-

sianus ever caught in the waters of Crete, which is also 
the westernmost confirmed presence of the species in the 
Mediterranean Sea. The species was caught in 13 October 
2023 during experimental fishing with boat-seine in the 
Gulf of Sitia (Northeast Crete). The haul was deployed by 
a commercial fishing vessel (vessel length 12.10 m, en-
gine power 74.6 kW). The depth of trawling ranged from 
10.5 to 23.5 m (trawl start: 35.202717° N, 26.116017° 
E; trawl end to 35.207267° N, 26.11895° E). One of the 
caught individuals was examined in the HCMR fisheries 
laboratory. Its total length was 22.7 cm, standard length 
195 cm and total weight 74.96 g. The species was identi-
fied and distinguished from similar species, according to 

Fig. 8: Cheilodipterus novemstriatus from Emborio Port (Chalki Island, Greece). Photo credits: Gerasimos Kondylatos.
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the Saurida species Key (Russell et al., 2015). The distin-
guishing characteristics were: i) the longest ray of dorsal 
fin was more than three times longer than the last dorsal 
ray and the measured lengths of the corresponding rays 
were 34.55 and 7.08 mm; ii) the pectoral fin was not ex-
tending or reaching beyond the pelvic fin’s base (Fig. 9); 
iii) two rows of teeth were present on the outer anterior 
palatines (Fig. 10). The sampled specimen was deposited 
in the Natural History Museum of Crete (University of 
Crete) by the code number NHMC80.1.105.2. The pres-
ent record constitutes the first occurrence of the species in 
the Cretan Sea (GSA 23). 

The gap of information in the Greek seas from 1990 till 
2020, may indicate that the species had not been success-
fully established in the area. However, in the recent years 
it has been reported in Kalymnos (Katsanevakis et al., 
2020), in Crete (present study) and had also been caught 
in Pserimos Island (Dodecanese) during the MEDITS 
research surveys of 2022 and 2023 (unpublished data). 
These findings may indicate a new recent expansion of 
the species in the area.

4.3 First record of Fistularia petimba Lacepède, 1803 in the Cretan Sea 

Manolis METAXAKIS and Ioannis KOSOGLOU

Fistularia petimba Lacepède, 1803, a member of 
the cornetfish family Fistulariidae, is widely distributed 
across the Atlantic, Pacific and Indian Oceans, including 
the Red Sea (Froese & Pauly, 2024). It is a carnivorous, 

sublittoral species, primarily found along soft substrates 
at depths ranging from 18 to 57 m (Froese & Pauly, 2024). 
Along with its congeneric species, Fistularia commerso-
nii Rüppel, 1838, they represent the two members of the 

Fig. 10: Upper jaw of the first specimen of Saurida lessepsianus caught in the area of Crete. Arrows indicate the two double rows 
of teeth on the outer anterior palatines.

Fig. 9: First specimen of Saurida lessepsianus caught in the area of Crete. The black line shows the end of pectoral fin in regard 
with the beginning of pelvic fin. 
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genus that have entered the Mediterranean Sea, posing 
a potential threat to the native ecosystem and fisheries 
by predating on commercial fish (Çiftçi et al., 2019). In 
the Mediterranean, F. petimba was initially recorded in 
the Gulf of Cadiz, Spain in 1996 (Cárdenas et al., 1997), 
though this introduction was considered unsuccessful. It 
was later collected in Antalya Bay, Türkiye in 2016 (Ün-
lüoğlu et al., 2018), marking the beginning of a second 
introduction originating from the Red Sea. Since then, it 
has rapidly expanded its range in many regions of east-
ern Mediterranean, recently reaching the Marmara Sea, 
which is the northernmost record in the Mediterranean 
Sea (Papageorgiou et al., 2023 and references herein). In 
Greece, the species was first recorded in Samos Island 
in 2021 with no subsequent publication from the Greek 
waters (Papageorgiou et al., 2023 and references within). 

On 7 December 2022 one F. petimba individual was 
caught in the Gulf of Sitia, Crete, during an experimen-

tal fishing trip with the commercial boat seine Taxiar-
chis (Length: 12.1 m, Gross tonnage: 6.97, Horsepower: 
74.6, Mesh size in the cod-end: 10 mm). The haul was 
deployed at depths ranging from 4 to 20 m in the loca-
tion from 35.202167° N, 26.116000° E to 35.207250° N, 
26.118717° E. The total length of the individual was 61.0 
cm, the standard length 49.2 cm and total weight 190.54 
g. The species was distinguished from its congeneric F. 
commersonii, based on its reddish orange coloration, the 
presence of backwards pointing sharp bony spines along 
the lateral line, and the presence of elongated bony plates 
predorsally (Fig. 11). The sample was deposited in the 
Natural History Museum of Crete of the University of 
Crete (code number NHMC80.1.104.1). The present 
record constitutes the first occurrence of the species in 
the Cretan Sea (GSA 23) and the southernmost record in 
Greek seas.

4.4 First record of the non-indigenous Randall’s lizardfish Synodus randalli Cressey, 1981 in Greece

Georgios CHRISTIDIS and Ioannis KOSOGLOU 

Randall’s lizardfish Synodus randalli Cressey, 1981, 
belongs to the Synodontidae family and is native in the 
Red Sea and the western Indian Ocean (Fricke et al., 
2024). In the Mediterranean Sea, this species was first 
recorded off the coast of Türkiye (Iskenderun Bay) in 
June 2023 (Turan & Doğdu, 2023). Up to now, the only 
other non-indigenous synodontids in the Mediterranean 
are Saurida gracilis and Saurida lessepsianus, recorded 
in Tunisia (Khamassi et al., 2023) and in many coastal 
areas of the eastern Mediterranean (Russell et al., 2015), 
respectively. Synodus randalli is the only non-indigenous 
representative of the genus Synodus in the Mediterrane-
an. The present record is the first for S. randalli in Greece 

and the second in the Mediterranean Sea.
On November 17th, 2023, a specimen of S. randalli 

was caught off the southeastern coasts of Crete (GSA 
23: 34.871944o N, 25.667778o E) onboard a small-scale 
fishing boat using gillnets. It was collected at a depth 
of 33 meters on sandy bottom with patches of Posido-
nia oceanica. The specimen was preserved at −20o C 
until identification and was subsequently deposited in 
the Natural History Museum of Crete (Code number: 
NHMC80.1.105.1). 

The collected specimen measured 246 mm in total 
length and weighed 133.33 g. It was a mature female with 
ovaries occupying 2/3 of the body cavity and eggs visi-

 Fig. 11: Fistularia petimba individual caught in the Gulf of Sitia, Crete during experimental boat seining (A), distinctive charac-
teristics of sharp spines on lateral line (B) and elongated dorsal bony plates (C).
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ble to the naked eye (Fig. 12B). The meristic counts and 
morphometrics of the specimen are presented in Table 2 
along with those from previous studies. Key identification 
characters, including count of fins rays, anterior palatine 
teeth (Fig. 12C), scale rows above and below the lateral 

line and count of teeth at the free end of the tongue (Fig. 
12D), matched the species description by Cressey (1981). 
However, in contrast with Cressey’s description, the pec-
toral fin of the examined specimen did not extend beyond 
a line from the origin of the pelvic to the origin of the 

Fig. 12: A) Lateral view of Synodus randalli specimen caught off the southeastern coasts of Crete (total length 246 mm); B) 
Ovaries of the specimen; C) View of the oral cavity revealing that the anterior palatine teeth are longer and arranged in a discrete 
group compared to the posterior teeth; D) Teeth on the free end of the tongue; E) Side view of the specimen demonstrating that the 
pectoral fin does not extend beyond a line from the origin of dorsal fin to the origin of pelvic fin.

Table 2. Morphometric measurements and meristic counts of the Synodus randalli specimen caught in Crete and comparison with 
previous records.

Morphometrics (mm) Present study Turan & Doğdu (2023) Cressey (1981)
Total length 246 187 -
Fork length 235 173 -

Standard length 218 161 113
Head length 59.27 45.56 31.97
Snout length 15.16 11.21 8.13

Upper jaw length 37.44 28.81 20.22
Diameter of bony orbit 13.62 11.02 7.68

Least width of bony interorbital 8.59 7.39 3.95
Pre-dorsal fin origin 92.40 66.91 49.72
Pre-adipose origin 182.13 133.79 93.90
Pre-anal fin origin 173.09 133.62 92.88

Pre-pelvic fin origin 74.04 55.80 43.61
Pre-pectoral fin origin 58.88 41.80 40.11

Eye diameter 8.61 6.22 -
Meristic counts
Dorsal fin rays 13 13 13
Anal fin rays 8 8 8

Pectoral fin rays 12 12 12
Ventral fin rays 8 8 8

Pored lateral-line scales 56 58 55
Scales above lateral line to dorsal fin 3.5 - 3.5
Scales below lateral line to anal fin 4 - 4

Number of teeth on free end of tongue 40 - 40
Peritoneal spots 12 - 14

Weight 133.33 51.89 -
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dorsal fin (Fig. 12E). Given that the pectoral fin length, 
as a percentage of body length, may decrease with size in 
some Synodus species (Cressey, 1981), this discrepancy 
may be attributed to the fact that only one small-sized 
specimen of S. randalli was examined by Cressey. 

The present record shows a westward expansion of 
S. randalli and provides further evidence of its potential 
establishment in the eastern Mediterranean. Additionally, 
the discovery of a mature female specimen suggests the 
presence of a reproducing population in Crete.

4.5 The non-indigenous shrimp Urocaridella pulchella in a marine cave of the Ionian Sea

Markos DIGENIS and Vasilis GEROVASILEIOU

According to Gerovasileiou et al. (2022), 126 in-
troduced species have been recorded in Mediterranean 
marine caves, 16 of which are crustaceans, mostly deca-
pods (9 species). Among those is the palaemonid clean-
er-shrimp Urocaridella pulchella Yokeş & Galil, 2006, 
a highly overlooked decapod which was first described 
from the southwestern coasts of Türkiye, in the eastern 
Mediterranean Sea in 2006 (Yokeş & Galil, 2006) and 
then recorded in Saudi Arabia and Jordan (Red Sea) 
proving its Indo-Pacific origin (Ďuriš, 2017). In the Med-
iterranean Sea, the nocturnal U. pulchella has also been 
recorded in Israel (Katsanevakis et al., 2020), Greece 
(Digenis et al., 2021) and Cyprus (Crocetta et al., 2021) 
in cryptic habitats (e.g., marine caves and crevices).

In July 2024, three individuals of U. pulchella (in-
cluding one ovigerous female) were observed while 
SCUBA diving in a small and shallow marine cave of Ke-
falonia Island, Greece (38.30839° N, 20.61042° E). The 
individuals were sighted on the sedimentary bottom of a 
cavity covered by serpulids in the semidark zone of the 
cave, at a depth of 3 m and approximately 7 m from the 
cave entrance (Fig. 13A-B). They presented a laterally 
compressed, transparent and smooth carapace with small 

red spots at its abdomen and a red bar across the third 
abdominal segment. The uropodal exopods were striped 
with red and white colour and subterminally banded with 
red. The pereopods were white, banded with red while 
the chelae of the first two pereopods presented bright-red 
palms and white fingers (Fig. 13) (Yokeş & Galil, 2006; 
Digenis et al., 2021).

Urocaridella pulchella is the only representative of 
its genus in the Mediterranean Sea. The scattered and 
few reports of the species can be attributed to its small 
and mostly transparent body as well as to its preference 
for cryptic habitats (Digenis et al., 2021). It has been re-
corded in crevices, amphorae (artificial substrate), rocky 
overhangs, Posidonia and Cymodocea meadows and 
rocky bottoms, while in marine caves the species seems 
to prefer sedimentary bottoms. Although it is commonly 
sighted in small groups of 5-6 individuals (Yokeş & Gal-
il, 2006) it has been recorded to reach up to 40 individuals 
in the semidark zone of some surveyed caves in Karpa-
thos and Crete Islands in Greece (authors’ personal obser-
vations). The current record describes the first sighting of 
U. pulchella in the Ionian Sea indicating a westward ex-
pansion (probably unaided) of this cryptobenthic species. 

Fig. 13: Urocaridella pulchella from a marine cave in Kefalonia Island, eastern Ionian Sea. A: lateral and B: dorsal view of the 
recorded individuals. C: Two individuals on the soft cave bottom. Photo credits: Markos Digenis.



466 Mediterr. Mar. Sci., 25/2, 2024, 453-479

CROATIA

5.1 Red alga Chondria coerulescens (Rhodophyta, Rhodomelaceae) in Croatia

Ante ŽULJEVIĆ, Jelena NEJAŠMIĆ and Marija KVESIĆ IVANKOVIĆ 

The rhodophyte Chondria coerulescens (J.Agardh) 
Sauvageau is considered a cryptogenic species in the 
Mediterranean Sea, potentially existing as both a native 
and non-native strain (Verlaque et al., 2015). The intro-
duced population likely originated from the northeastern 
Atlantic, from England to Morocco, where this alga has a 
native geographic range. 

Chondria coerulescens has been recorded in several 
Mediterranean areas as a native species (Gómez Garreta 
et al., 2001). In Croatian marine waters, it was first re-
corded in 1997 near Rijeka in the North Adriatic (Battel-
li & Arko Pijevac, 2005). It was abundant on rocky and 
sandy substrates at depths between 5 and 15 m, forming 
part of the turf algae and considered native. However, 
there is no detailed description or herbarium specimens 
to validate this record. To the best of our knowledge, this 
study is the only detailed published report of C. coerules-
cens in Croatia making it the first record of this species as 
non-native with cryptic status.

In July 2005, we recorded C. coerulescens on the north-
ern side of Lokrum Island (South Adriatic) (42.6333° N, 
18.1179° E). It was found in a protected, partially shad-
ed rocky bottom area between 0 and 10 cm depth. Since 
then, we have surveyed that area more than ten times and 
through different seasons and was distributed always on 
a maximum of 1 m2. Despite its easy recognizability due 
to specific turquoise iridescence, we have not recorded its 
presence elsewhere in Croatian waters.

Morphological and molecular analyses were conduct-
ed on samples collected in June 2022. The morphological 

features matched previous descriptions (Maggs & Hom-
mersand, 1993; Díaz-Tapia & Bárbara, 2013; Verlaque 
et al., 2015): cylindrical, erect or decumbent axes with 
striking turquoise iridescence (Fig. 14A), up to 3 cm long, 
obtuse apices with circular depression, in middle part di-
ameter of 400-500 µm, branching in a spiral pattern of 
development in 1-3 orders irregularly and sparsely. The 
branches are markedly constricted at the base and form 
stolon-like crawling axes when attached to the substrate 
with secondary rhizoids. In cross-section: a rounded axial 
cell and 5 pericentral cells, surrounded by 1 (2) layers 
of subcortical cells and a layer of cortical cells that are 
elongated towards apics in surface view, mostly 3-5 times 
long as broad in the middle part (Fig. 14B-D). Reproduc-
tive organs not observed.

Genomic DNA was extracted using a DNeasy® Plant 
Mini Kit, and the chloroplast rbcL gene was amplified 
by PCR (Fig. 15A) and subsequently sequenced. BLAST 
analysis revealed >92% identity with sequence annotat-
ed as Chondria sp. on GenBank (KF672851). Phyloge-
netic analyses, exhibiting identical topologies in both 
trees, positioned our isolate within the same clade as C. 
coerulescens collected from the Atlantic Coast of France 
(MF094043) (Fig. 15B).

Further morphological, ecological and mo-
lecular studies are necessary to determine if  
C. coerulescens in the Mediterranean comprises native 
populations only, or if there is sympatry of introduced 
and native strains as was previously suggested (Verlaque 
et al., 2015).

Fig. 14: Chondria coerulescens from Croatia. A: Settlements on 10 cm depth with turquoise iridescence of thalli; B: a higher part 
of thalli with secondary rhizoids and branchlets in a spiral pattern of development; C: transverse section and D: cortical cells in the 
middle part. Microscopic photos are made on the thalli from formaldehyde.
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ITALY

6.1 New record of the colonial ascidians Aplidium accarense and Polyandrocarpa zorritensis along the Adriatic 
coast   confirmed with integrative taxonomy     

Serena MUCCIOLO and Andrea DESIDERATO

Ascidians represent one of the main sessile biofoul-
ing taxa thanks to both their ability to tolerate a wide 
range of stresses and to quickly grow with high densi-
ties (Montesanto et al., 2021). An increasing number of 
non-indigenous species (NIS) has been recorded for the 
Mediterranean Sea, also because of the attention given to 
fouling organisms in the late years. Among the NIS ascid-
ians reported in the Mediterranean Sea, Aplidium acca-
rense (Millar, 1953), first described from the western Af-
rican coast, and Polyandrocarpa zorritensis (Van Name, 
1931), originally from the southeastern American coast, 
have a cosmopolitan distribution. The former species has 
been found in the western Mediterranean (Catalan and 
Tyrrhenian coasts) and the Ionian Sea (López-Legentil et 
al., 2015; Montesanto et al., 2021), while the latter has 
also been reported in the southern Adriatic Sea (Stabili et 
al., 2015). In August 2022, during a sampling campaign 
of fouling communities along the Apulian coasts (Italy, 
Adriatic Sea), A. accarense was found in a marina in the 
port of Bari (41.134° N, 16.85° E), and P. zorritensis (Fig. 

16A) in two other small marinas in Torre a mare (41.0891° 
N, 16.999° E) and Santo Spirito (41.1648° N, 16.752° E), 
nearby. Colonies were fixed in 96% ethanol, and, in the 
laboratory, total DNA was extracted   adapting the proto-
col from Casquet et al. (2012), using either a small group 
of zooids or a small piece of tissue of the body wall of 
each colony (i.e., 7 colonies). Then, the cytochrome ox-
idase subunit 1 (CO1) barcode  was  amplified according 
to Lobo et al. (2013) and sequenced (respectively :  625  
bp , and between 623 and 676bp long fragments). The 
identity of both species was confirmed through Identifi-
cation Engine in BOLD (www.boldsystems.org) and the 
sequences deposited in the  BOLD  datasets DS-ADAAC 
and DS-ADPZO respectively for A. accarense and P. 
zorritensis (dx.doi.org/10.5883/DS-ADAAC; dx.doi.
org/10.5883/DS-ADPZO) together with other public se-
quences used as reference. A median-joining haplotype 
network was done for A. accarense with Pop-Art. This 
represents the first record in the Adriatic Sea for A. acca-
rense. Furthermore, the haplotype found in Bari, seems 

Fig. 15: A: Primers and polymerase chain reaction (PCR) conditions used for rbcL amplification. B: Phylogenetic tree derived 
from Bayesian and Maximum Likelihood (ML) analyses based on rbcL gene data. Bayesian posterior probabilities and ML boot-
strap probabilities are placed on each node, separated by a slash.
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considerably different from those found before in the 
Mediterranean Sea (i.e., 6 mutations ~0.01% of Kimura 
2-parameters distance, Fig. 16B), suggesting a possible 
different introduction compared to the western Mediter-
ranean and requiring further investigations. The closest 
record  (non-molecularly confirmed)  of P. zorritensis in 
Apulia was in Brindisi (~90 km southward; Stabili et al., 
2015) confirming its expansion and possibly its presence 

in further marinas between these two areas  (Bari-Brin-
disi).  Also, P. zorritensis show ed  6 haplotypes (out of 7 
specimens) being one the same of other Mediterranean 
specimens  publicly available, suggesting connectivity 
among populations. These findings highlight the impor-
tance of recurrent surveys of ports for early detection to 
possibly take counter measures against the spread of NIS.

6.2 Spreading of the invasive Polychaete Laonome triangularis Hutchings & Murray, 1984 (Annelida, Sabelli-
dae) in the Adriatic Sea

Marco LEZZI and Cristina MAZZIOTTI

The polychaete Laonome triangularis Hutchings 
& Murray, 1984, is a sabellid native to Australian wa-
ters (Hutchings & Murray, 1984). Redescribed by Capa 
(2007), it has become established as an invasive alien 
species in the Eastern Mediterranean (Çinar, 2009; Bon-
ifazi et al., 2023). The first documented sighting in the 
Mediterranean Sea was in 2005, near the Port of İskend-
erun and Mersin Bays in Türkiye (Çinar, 2009). In Italian 
waters, L. triangularis was reported only once in 2023 
from Civitavecchia in the Tyrrhenian Sea (Bonifazi et al., 
2023).

A field sampling campaign was conducted in October 
2023 as part of a dredging monitoring program within the 
Port of Ravenna, located in the North Adriatic Sea, Italy 
(Fig. 17). The target species was L. triangularis, and a 
total of 200 specimens were collected from the soft bot-
tom substrate. Samples were collected on muddy sand at 
a depth of 4 m (44.493889° Ν, 12.299833° Ε).

Based on morphological traits, the collected spec-

imens were identified as L. triangularis, in agreement 
with the descriptions provided by Hutchings & Murray 
(1984), Capa (2007), Çinar (2009), and Bonifazi et al. 
(2023). Laonome triangularis is identifiable by several 
key morphological features, including transverse rows of 
pigment at the base of some crown pinnules (Fig. 17A), 
a triangular pygidium (Fig. 17C), and triangular collar 
lobes (Fig. 17D). The species constructs large, fragile 
tubes composed of agglutinated mud particles (Fig. 17B).

Across its geographic range, L. triangularis exhibits 
a consistent preference for similar environments. Spec-
imens have been collected from muddy and sandy sub-
strates at depths between 7 and 30 m in both its native 
Australian waters and introduced localities, like the Turk-
ish coast and the Tyrrhenian Sea (e.g., Hutchings & Mur-
ray, 1984; Çinar, 2009; Bonifazi et al., 2023).

Çinar (2009) suggested that the presence of L. tri-
angularis near commercial ports might be due to intro-
duction via ship ballast water. He further attributed the 

Fig. 16: A) Colony of Polyandrocarpa zorritensis from the port of Bari; B) The colony of Aplidium accarense from this study, 
and the CO1 median-joining haplotype network and the publicly available sequences (625bp). Numbers in brackets representing 
the mutations between haplotypes.
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successful establishment of this species to its euryhaline 
nature, allowing adaptation to various environmental 
conditions. The current record, along with the finding of 
Bonifazi et al. (2023), strengthens this hypothesis. The 
Port of Ravenna, despite limited research on its alien bi-
ota, is known for its abundance of alien and invasive spe-
cies. This finding highlights the potential of commercial 

ports like Ravenna to act as hotspots for biological inva-
sions, serving as initial introduction points for alien and 
invasive species. Given the comparable substrate com-
position, predominantly muddy and similar to adjacent 
non-port areas, continued monitoring is crucial to assess 
the potential for future range expansion of L. triangularis 
into neighbouring environments.

6.3 The northernmost record of Synalpheus africanus Crosnier & Forest, 1965 (Decapoda: Alpheidae)

Valentina TANDUO, Alberto COLLETTI and Fabio CROCETTA

Snapping/pistol shrimps of the family Alpheidae Raf-
inesque, 1815 (Arthropoda: Malacostraca) are one of the 
most diversified groups of decapods, living nearly world-
wide and often possessing enlarged or modified chelipeds 
with a snapping mechanism, used to produce a typical 
underwater sound (Anker et al., 2006). About ten alphe-
id native taxa live in the Mediterranean Sea, of which 
Alpheus dentipes Guérin, 1832 and Athanas nitescens 
(Leach, 1814) are quite common and almost ubiquitous 
in shallow waters, whereas the remaining species are 
generally rarer all over the basin, with few exceptions, 
such as Synalpheus gambarelloides (Nardo, 1847) in the 
Levant Sea.

Within the ABBaCo project, aiming to evaluate the bi-
odiversity of the National Interest Priority Site (NIPS) of 
Bagnoli-Coroglio (Naples, Tyrrhenian Sea, central-west-
ern Mediterranean Sea), scraping activities were carried 
out on the 23rd of July 2020 (~40.8102º N, 14.1625º E), at 

about 4-5 metres depth. Soon after the material was sort-
ed out, nine snapping shrimps (carapace length measured 
with a Vernier calliper of 0.01 mm accuracy – from the 
base of the rostrum to the posterior margin of the cara-
pace: 3.38–5.93 mm) were noticed among the two above 
mentioned commonest Mediterranean species. They dif-
fered from the other samples by a stout appearance and 
a greenish body colour (Fig. 18A), without additional 
whitish colour patches on the carapace and the chelipeds 
or whitish longitudinal bands on the carapace, as respec-
tively usual in A. dentipes and A. nitescens. 

Specimens were quickly photographed and fixed 
in 99.9% ethanol and soon after screened with a Zeiss 
Axio Zoom.V16 microscope for the main morphological 
features characterizing Mediterranean alpheid genera. 
They showed: (i) eyes completely covered by an orbital 
hood in dorsal and lateral views (Fig. 18B-C, black ar-
rowheads) and a tooth cavity system on the claw fingers 

Fig. 17: Laonome triangularis: (A) Anterior end with transverse rows of pigment on radioles; (B) Tubes composed of agglutinated 
mud particles; (C) Triangular pygidium; (D) Collar lobes. Scale bar: 1 mm.
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(snapping mechanism) (Fig. 18D, red arrowheads), which 
excludes the genera Athanas Leach, 1814, Automate De 
Man, 1888, and Salmoneus Holthuis, 1955, which have 
exposed or partially exposed eyes (with orbital teeth in 
Athanas and Salmoneus) and lack the snapping mecha-
nism system (Lagardère, 1973; Anker et al., 2006) and 
(ii) an acute pterygostomial angle (Fig. 18C, blue arrow-
head), which excludes the genus Alpheus Fabricius, 1798, 
which have a rounded pterygostomial area (Lagardère, 
1973). On the other hand, these characters well matched 
those of the genus Synalpheus Spence Bate, 1888, known 
from the Mediterranean Sea by S. gambarelloides and 
Synalpheus africanus Crosnier & Forest, 1965. Between 
them, the investigated samples fitted with the latter one, 
as they showed sharp ocular spines (Fig. 18E, light blue 
arrowhead) (vs blunt in S. gambarelloides), a stylocer-
ite (Fig. 18E, brown arrowhead) extending behind the 
middle of the second segment of the antennular peduncle 
(Fig. 18E, brown rectangle) (vs reaching the base of it in 
S. gambarelloides), two spines on the antennal basicer-
ite, with the outer one (Fig. 18E, dark green arrowhead) 
being longer than the inner one (Fig. 18E, light green ar-
rowhead) (vs one in S. gambarelloides), a well-evident 

lamina of the scaphocerite (Fig. 18E, red quare) (vs bare-
ly present in S. gambarelloides), and a blunt tooth on the 
anterior dorsal margin of the propodus of the chelipeds 
(Fig. 18E, dark blue arrowhead) (vs one strongly point-
ed spine in S. gambarelloides) (Lewinsohn & Holthuis, 
1964; Lagardère, 1973; Bacci et al., 2010).

In addition, a partial sequence of the 16S rRNA gene, 
for which molecular data are available for most of the 
species of the group, was amplified from one specimen 
as described in Tanduo et al. (2021). The DNA barcod-
ing approach gave ambiguous results. In fact, BLASTn 
queries of the obtained sequence (432 base pairs, bp) 
against the NCBI database showed a 98.84% similarity, 
thus within the range of conspecificity, with the sequence 
KU312992, deposited as Synalpheus tenuispina Coutière, 
1909 (taxid: 1837161) and based on a specimen origi-
nating from the Western Atlantic Ocean (Ubatuba, São 
Paulo, Brazil). All the other sequences, including the se-
quence KJ595185 attributed to Synalpheus cf. africanus 
(taxid: 1503832), showed a similarity ≤93.86%, thus ex-
cluding conspecificity. Nevertheless, once the BLASTn 
query was limited to “Synalpheus africanus” (taxid: 
1503751), a similarity within the potential range of con-

Fig. 18: Synalpheus africanus from the NIPS of Bagnoli-Coroglio (Naples, Tyrrhenian Sea, central-western Mediterranean Sea). 
A. Specimen photographed soon after collection showing a greenish body colour. B-E. One of the specimens found (♀, carapace 
length: 5.93 mm). B-C. Dorsal and lateral views, highlighting the eyes completely covered by the orbital hood (black arrowheads) 
and the acute pterygostomial angle (blue arrowhead). D. Internal and external view of the major cheliped, highlighting the snap-
ping mechanism system (red arrowheads). E. Magnifications of the diagnostic parts mentioned in the text (ocular spine: light blue 
arrowhead; stylocerite: brown arrowhead; second segment of the antennular peduncle: brown rectangle; outer and inner spine on 
the antennal basicerite: dark and light green arrowheads; lamina of the scaphocerite: red rectangle; tooth on the propodus of the 
cheliped: dark blue arrowhead; rostrum: orange arrowhead; distolateral tooth of the scaphocerite: red arrowhead; carpocerite: pink 
arrowhead). Scale bars: 2 mm.
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specificity (96.70%) was also retrieved with a shorter 
(182 bp) sequence (KJ625020) ascribed to this latter tax-
on and based on a specimen originating from the East-
ern Atlantic Ocean (São Tomé). Sequencing of another 
molecular marker also yielded values within the range of 
conspecificity with additional sequences of S. africanus 
and excluded conspecificity with S. cf. africanus (Tanduo 
et al., in preparation). No molecular data are available 
at this gene for S. tenuispina, which prevented us from 
performing additional comparisons.

Unfortunately, S. tenuispina and S. africanus are very 
similar and their status as different species was never in-
vestigated through molecular approaches. Anker et al. 
(2012) summarized their differences, laying in the shape 
of the rostrum (very slender and spiniform in S. tenuispi-
na vs wider and stouter in S. africanus) and the length 
of the distolateral tooth of the scaphocerite (overreaching 
the end of the carpocerite in S. tenuispina vs falling short 
of it in S. africanus). In our specimens, the rostrum is 
wide and quite stout (Fig. 18E, orange arrowhead), but 
the distolateral tooth of the scaphocerite (Fig. 18E, red ar-
rowhead) almost equals in length the end of the carpocer-
ite (Fig. 18D, pink arrowhead), sometimes overreaching 
it. This observation is apparently in agreement with other 
specimens from the Eastern Atlantic and the Mediterra-
nean Sea (e.g., Lagardère, 1973; Bacci et al., 2010). 

For the sake of biogeographic stability, we keep 
the identification of the investigated samples as S. afri-
canus, in agreement with the recent literature from the 
Mediterranean Sea. Therefore, the 16S rRNA sequence 
was deposited as such in GenBank (accession number 
OR450015), and the same holds true for the specimen, 
deposited in the collection of the Laboratory of Ben-
thos-Napoli (Stazione Zoologica Anton Dohrn, Naples) 
(code SZN-B-946CR70A). However, it might be possible 
that all this would require an update once the taxonomy 

of the species of the group will be settled. The present 
results account for the first molecular data obtained from 
specimens from the Mediterranean basin, confirm the 
taxonomic uncertainties reported in the literature, and 
also first highlight through molecular evidences a poten-
tial conspecificity between samples sequenced from the 
Mediterranean Sea and both the Eastern and the Western 
Atlantic Ocean. 

Synalpheus africanus is a species described from the 
tropical Eastern Atlantic Ocean. Since ~1960, it was first 
recorded from Israel (Lewinsohn & Holthuis, 1964) and 
then from additional Mediterranean countries, although 
the species is still known from the entire basin by few 
and scattered occurrences (see Bacci et al., 2010). The 
present sighting first testifies the presence of S. africanus 
in the widely studied area of the Gulf of Naples, with the 
NIPS of Bagnoli-Coroglio representing the northernmost 
locality known for the distribution of S. africanus world-
wide, and accounts for the second record for Italy (Bacci 
et al., 2010). No certainties occur on whether the species 
has been always present in the Mediterranean Sea, but 
went overlooked until recently, or if it entered the basin 
only in the last century, facilitated by either natural cur-
rents or anthropogenic vectors. Similar doubts also occur 
regarding its present distribution in the Mediterranean. 
The very recent first records of this taxon in some coun-
tries that are generally under-studied (e.g., Egypt, Libya) 
might suggest that its distribution in the basin is still pre-
sumably hindered by lack of field studies and absence of 
taxonomic specialists. However, it is also possible that S. 
africanus is truly spreading further within the basin in the 
recent decades. This again might have happened due to 
anthropogenic vectors (secondary spread) or the increas-
ing seawater temperatures. In the latter case, the species 
might be thermophilic. 

6.4 Further spreading of the mud crab Dyspanopeus sayi in Sardinia: insights from a west coast lagoon

Daniele GRECH and Gianni BRUNDU

Beach monitoring can be of valuable importance 
to public society which benefits of ecosystem services 
(Cabana et al., 2024), as well as to scientific research, 
mainly when unusual stranded specimens are reported 
to the scientific community, contributing to conservation 
and biodiversity inventories (Grech et al., 2020). Dur-
ing May 2024, dozens of little brachyuran specimens 
stranded (Fig. 19A-B) along the eastern shore of Santa 
Giusta lagoon (Center Western Sardinia, 39.872356° N, 
8.608842° E). Specimens were identified as Dyspano-
peus sayi (Smith, 1869) according to literature (Froglia 
& Speranza, 1993; Cabiddu et al., 2020 and references 
therein): oval, arcuate carapace, small median notch on 
front and minutely granular; 5 teeth on each anterolateral 
margin, of which the first 2 coalescent and near the ocular 
lobe margin, the last 3 prominent and variable in shape; 
the first male pleopod with a low medial lobe broadly 
rounded; fingers of chelae variable in colour, from ivory 

to black (Fig. 19C-D).
Subsequently to the finding, 60 specimens were col-

lected, brought to the laboratory, and the gender and the 
carapace width (CW) and length (CL) were assessed. 
The sex ratio of the animals resulted in 0.15 (females/(fe-
males+males)). CW ranged from 12 to 28 mm, in particu-
lar 20.2±0.5 (mean ± SD, N=51) for males and 22.4±0.2 
(N=9) for females. CL ranged from 8 to 21 mm, 14.9±0.3 
(N=51) for males and 16.6±0.3 (N=9) for females. Our 
results agree with most of the previous studies, reporting 
similar mean size (male+female) and sex ratio dominat-
ed by males. The mean size of females was bigger than 
males, similarly to those reported by Cabiddu et al. (2020) 
from a locality nearby (Cagliari, Santa Gilla lagoon) and 
differently from most of the available literature. These 
results could be attributable to an underestimation of the 
smaller size due to the stranding phenomena or oppor-
tunistic collection, despite other performed surveys did 
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not allow to collect smaller specimens, especially for fe-
males. Though we could not assess the relative impor-
tance of alive and reproducing specimens, their massive 
stranding in a portion of the lagoon supports the possibil-
ity of a self-sustaining population residing in the Santa 
Giusta lagoon. Since the benthic macrofauna of this area 
was periodically investigated, we can hypothesize that 
the introduction of the species can be subsequent to 2012 
(i.e., Brundu & Magni, 2021). Dyspanopeus sayi is a eu-

ryhaline alien species native of the ΝW Atlantic coast, re-
ported in the Mediterranean Sea for the first time by Fro-
glia & Speranza (1993). It deserves particular attention 
because it is reported as a common predator of bivalve 
species and is potentially able to drastically decrease the 
abundance of natural populations of the bivalves Myti-
lus galloprovincialis Lamarck, 1819, Mytilaster linea-
tus (Gmelin, 1791), Ostrea edulis Linnaeus, 1758 and 
Magallana gigas (Thunberg, 1793).

TUNISIA

7.1 First record of Tubulophilinopsis reticulata (Eliot, 1903) for the Mediterranean region

Julien P. RENOULT

Tubulophilinopsis reticulata (Eliot, 1903) is an agla-
jid sea slug (Heterobranchia: Cephalaspidea) originating 
from the Indo-Pacific region and the Red Sea. On 8 April 
2024, an individual of T. reticulata was photographed at 
0.3 m depth on a red algae Ceramium sp. during a snor-
kelling session in El Biban lagoon, Tunisia (33.277445° 
N, 11.293719° E). The individual was approximately 
25 mm long, brown and yellow-spotted in colouration, 

and had tiny but visible eyes (Fig. 20). The presence of 
parapodia partially covering the body and separated into 
a cephalic and a posterior shield terminated by two cau-
dal lobes points toward the Aglajidae family. Within this 
family, the following combination of characters excludes 
all genera except Tubulophilinopsis and Spinoaglaja: 
body with smooth dorsal surface, and with elongated and 
cylindrical shape, posterior and cephalic shields of ap-

Fig. 19: Specimens of Dyspanopeus sayi in Sardinia. A: Santa Giusta eastern shore. B: stranded specimens with seashells. C: 
collected specimen. D: a male complete specimen with scalebar.
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proximately equal lengths, anterior edge of the cephalic 
shield angular and elevated, posterior edge lying over the 
posterior shield, posterior shield with two short, sym-
metrical, and rounded caudal lobes, parapodia reduced 
(Zamora-Silva & Malaquias, 2018). The three recognised 
species of Spinoaglaja can be excluded based on their 
appearance, characterised by conspicuously coloured an-
terior and posterior edges of the cephalic shield, and by 
the lack of visible eyes. Among the four currently rec-
ognised species of Tubulophilinopsis, only T. reticulata 
shows a spotted pattern. The Tunisian specimen matches 
in all respects to the individual of T. reticulata illustrated 
in the recent description of the genus (see Fig. 4B in Zam-
ora-Silva & Malaquias, 2018).

The genus Tubulophilinopsis has been previously re-
corded once in the Mediterranean region, based on a shell 
collected at 40-100 m depth in Greece (Galinou-Mitsou-

di et al., 2023). However, this shell does not precisely 
match any known species and thus the identification, 
even at the genus level, remains uncertain. Tubulophil-
inopsis reticulata has therefore never been recorded in 
the Mediterranean region thus far. The arrival of this 
Lessepsian species in Tunisia is of uncertain origin; pos-
sible explanations include ship traffic or aquaculture. Re-
gardless, Mediterranean lagoons are hotspots of invasive 
marine species (Mghili et al., 2024), and in Tunisia 16% 
of the country’s alien fauna have been recorded for the 
first time in a lagoon (Amor et al., 2016). Considering the 
geographic position of Tunisia at the crossroads between 
the western and the eastern Mediterranean, monitoring 
the alien fauna of these lagoons is of crucial importance 
for understanding the dynamics of marine bioinvasions 
in the region.

7.2 The alien pyramidellid gastropod Pyrgulina maiae Hornung & Mermod, 1924 has reached Tunisia

Mouna ANTIT

The gastropod family Pyramidellidae comprises nu-
merous species characterized by a mostly small size and a 
mode of life as ectoparasites of other invertebrates, main-
ly polychaetes and other molluscs. Despite the difficulty 
for finding an appropriate host in a newly invaded area, 
this family ranks first among Mollusca as for the number 
of Indo-Pacific alien species recorded in the Mediterra-
nean Sea, with currently 22 species, plus three of the al-
lied family Amathinidae. At least in one documented case 
(Oliverio, 1994), an alien pyramidellid of Indo-Pacific 

origin shifted to a native Mediterranean molluscan host. 
Pyrgulina maiae Hornung & Mermod, 1924 is the 

earliest recorded alien pyramidellid in the Mediterranean, 
traced back to 1935 in Israel. It was originally described 
from Massaua, Eritrea, and is common in the Red Sea 
in shallow water (Peñas et al., 2020). By the end of the 
20th century, it had become extremely common in some 
parts of the Eastern Mediterranean, particularly Türkiye 
(Zenetos et al., 2004 and references therein) and Cyprus 
but records further west are few [Saronikos Gulf, Aegean 

Fig. 20: Tubulophilinopsis reticulata in El Bibane lagoon, Tunisia. The arrow in the inset points to the eye.
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part of Greece: Manousis et al., 2020, as Pyrgulina pu-
paeformis (Souverbie, 1865); Malta: Nappo et al., 2024]. 
The species is relatively easy to identify (see details be-
low), because of its relatively large size for a pyramidellid 
(up to 4 mm in the Mediterranean, Zenetos et al., 2004), 
and does not resemble any of the native species in that 
family. Pyrgulina pupaeformis, originally described from 
New Caledonia, was at one time considered as an older 
name for P. maiae but Peñas et al. (2020: 54) considered 
them as distinct and resumed usage of the name maiae for 
the Mediterranean records.

Here we report for the first time the occurrence of this 
species in the Tunisian part of the Eastern Mediterranean, 
in the Gulf of Hammamet. 

Our study site (Fig. 21) is near the harbour of Salak-
ta al Marsa in the Gulf of Hammamet (35.39060° N, 
11.04521° E). We began with a qualitative sample in July 
2023, then resumed with also a quantitative sampling on 
April 22, 2024. Samples were taken at depths of 1 to 3 
m on an artificial pier of the harbour, built perpendicular 
to the coastline (Fig. 21). The quantitative samples were 
taken from four quadrats of 0.25 x 0.25 m (totalizing 0.25 

m2), first collecting the algal cover in a fine mesh bag, 
then using a brush to collect all the fauna from the sub-
strate within the perimeter of the frame. The qualitative 
sample was sorted in seawater so that the living speci-
mens, among which P. maiae, could be photographed. For 
the remaining samples, the algae were washed in a bucket 
of fresh water so that the small animals came off, then 
the total residue (brushing and algae washing) was sifted 
through a series of meshes down to 0.5 mm and each frac-
tion sorted by species under a binocular microscope. The 
volume and biomass of the algae were recorded. 

The four replicates of the quantitative sample col-
lected on the pier yielded altogether 2666 live collect-
ed specimens of molluscs, representing 121 species. The 
assemblage was dominated by gastropods (109 species, 
90%), followed by bivalves (12 species, 10%) and by 
only one polyplacophoran species. The most dominant 
species were, in this order, Bittium reticulatum (da Costa, 
1778) (1762 individuals), the alien Cerithium scabridum 
Philippi, 1848 (260 individuals), Mytilaster minimus 
(Poli, 1795) (132 individuals), Musculus subpictus (Can-
traine, 1835) (52 individuals), Tricolia pullus (Linnaeus, 

Fig. 21: Aerial view of our collection site (arrow). Image from Google Earth.

Fig. 22: Specimens of Pyrgulina maiae from Salakta, collected in July 2023. A-C: Adult specimen (height 3.7 mm). D-G: juvenile 
(height 1.1 mm). H: living animal, same specimen as A-C.
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1758) (42 individuals) and Pyrgulina maiae (22 individ-
uals). This fauna is currently under study and details will 
be published elsewhere.

Our specimens (Fig. 22) show the characteristic fea-
tures of P. maiae: pupoid, quite solid shell reaching ca. 4 
mm in height, type C protoconch (i.e., with coiling axis 
tilted 180° with respect to the teleoconch axis) smooth 
and clearly demarcated from teleoconch, sculpture of 
strong axial ribs (ca. 18 per whorl) and very fine spiral 
cordlets between the ribs. In adult shells, the last whorl 
is somewhat constricted with respect to the previous 
ones. The living animal has a typical pyramidellid head-
foot with small black eyes embedded close together, a 
markedly bifid snout (contrary to most native Mediter-
ranean pyramidellids which have a rectangular snout), 
quite large cephalic tentacles, foliaceous and triangular in 
shape, and a broad, squarish propodium. 

This work also allows us to update the faunistic data 
compiled by the Ministère de l’Environnement et du 

Développement Durable which report only 10 species of 
molluscs in the Gulf of Hammamet, a very low figure 
compared to the better studied Gulf of Gabès and Gulf 
of Tunis where hundreds of species are reported. This 
reflects a gap of knowledge in this area where the ex-
pected richness is no less than other parts of the Tunisian 
coast. Taking this into account, P. maiae may have been 
overlooked for some time, but was not found in an earlier 
qualitative sampling by the author in August 2008. 

The distance of over 2000 km separating our finding 
from the established populations in Türkiye may be an 
artefact, because the Mediterranean coast of Egypt and 
that of Libya have hardly been studied for small mol-
luscs. The modalities of larval development and dispersal 
are poorly known in Pyramidellidae, especially in species 
with a C-type protoconch, but at least some members of 
this family have planktonic larvae which could mediate 
the extension of the range within the Mediterranean. 
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