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Abstract 
On March 25, 2022, one specimen of the Sohal surgeonfish Acanthurus sohal and one 
of the Violet-eyed swimming crab Carupa tenuipes were collected for the first time 
off the north coastline of Egypt and Libya, respectively. The native range of both 
species includes the Red Sea, and here, they are reported for the first time from the 
southern Mediterranean Sea. The second record of the Lessepsian migrant Pteragogus 
trispilus from Libyan waters, also caught on March 25, 2022, is furthermore included. 

Key words: Non-Indigenous Species (NIS), Lessepsian migration, human-mediated 
transport, Egypt, Libya, Mediterranean Sea 

   

Introduction 

Knowledge of the diversity, distribution and abundance of non-indigenous 
species (NIS) in the Mediterranean Sea, in particular of biota of Indo-
Pacific origin, has increased in recent years in both southern and eastern 
data-deficient regions of the basin, including the waters off Egypt, Libya 
and the Palestinian territories (Abd Rabou 2019; Bariche et al. 2019; Al 
Mabruk et al. 2021a, b; Corsini-Foka et al. 2021; Deef 2021; Fitori et al. 
2021; Nour et al. 2021 and references therein, 2022a, b; Adel et al. 2022). 
This data gap has been partly bridged by the recent intensification of 
research and monitoring projects in the region (Bakhoum 2019; Farrag et al. 
2019; Ragheb et al. 2019; Akel 2020; Abd Rabou et al. 2020 and references 
therein) as well as by the increasing awareness of and interest in the marine 
environment and its protection by citizens and fishers. The latter 
phenomenon has translated itself into increased citizen-scientist based 
collaborations through social media platforms and emerging technologies, 
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Figure 1. Distribution of records of Carupa tenuipes (bullets) and Acanturus sohal (squares) in the Mediterranean Sea. Carupa tenuipes: 
published records (blue bullets) [Galil 2004; Yokes and Galil 2006; Yokes et al. 2007; Pancucci-Papadopoulou et al. 2009; Savva 
and Kleitou 2017; Katsanevakis et al. 2020; Kondylatos et al. 2020] and present study record at Bin Jawad, Gulf of Sirte, Libya 
(red bullet). Acanthurus sohal: published records (blue squares) [Giovos et al. 2018; Bariche et al. 2019] and present study record 
at Miami Beach, off Alexandria, Egypt (red square). 

including smartphones, social media networks and Geographic Information 
Systems (Newman et al. 2012; Al Mabruk et al. 2021a, b; Nour et al. 2021, 
2022a). 

The first occurrence of the Sohal surgeonfish Acanthurus sohal (Forsskål, 
1775) in Mediterranean Egyptian waters and of the Violet-eyed swimming 
crab Carupa tenuipes (Dana, 1852) in Libya is hereby reported, updating 
their distribution along the Mediterranean coasts. The native range of both 
species includes the Red Sea, and their introduction pathway to North African 
waters is briefly discussed. A brief note on the second finding of the Lessepsian 
migrant Pteragogus trispilus Randall, 2013 in Libya is also included. 

Materials and methods 

Photos of an unknown fish, caught on 25 March 2022, were sent to one of 
the authors (OMN) by a fisherman for identification. The fish, an acanthurid, 
was caught by angling at about 7 m of depth, over a rocky substrate at 
Miami Beach, off Alexandria, Egypt (31°16′21.7″N; 29°59′27.0″E) (Figure 1). 
The surface seawater temperature and salinity, measured with a conductivity 
meter (WTW Cond 3110, Tetracon 325), were 16 °C and 38.5‰, respectively. 
The sample was subsequently deposited within the collections of the Biological 
Museum of the Department of Biological and Geological Sciences, Faculty 
of Education, Alexandria University and, to date, is preserved frozen. The 
fish specimen was identified following Randall (1956), Khalaf and Disi 
(1997), Sommer et al. (1996) and Carpenter et al. (1997). 
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Figure 2. Acanthurus sohal (Forsskål, 1775) from off Alexandria, Egypt. A: freshly-thawed 
specimen (Black bar: 20 mm), B: X-rays, C: mouth (Photos by Ola Mohamed Nour). 

On 25 March 2022 a crab specimen was collected at Bin Jawad, Gulf of 
Sirte, Libya (30°48′43.8″N; 18°04′13.5″E) (Figure 1) by gill nets at 8–10 m 
of depth, over a rocky substrate, along with three specimens of an unknown 
fish. The surface seawater temperature and salinity were 16.24 °C and 
38.71 psu, respectively (https://myocean.marine.copernicus.eu/data). This 
crab and the fish specimens were originally discarded by fishers but were 
subsequently noted and photographed by a citizen on the rocky coast. The 
citizen directly contacted one of the authors (SAAA) and sent photos via 
Facebook messenger for identification. The crab and one fish specimen 
were delivered to SAAA, and they are currently preserved frozen. Apel and 
Spiridonov (1998) and Galil (2004) were used for the crab identification, 
while the fish species was determined following Randall (2013). 

Measurements of the above samples were taken with a caliper to the 
nearest 0.1 mm. 

Results 

The fish specimen caught off Alexandria was identified as Acanthurus 
sohal (Figure 2). 

Description (Figure 2A): body oval, tall and compressed, head rounded, 
large caudal spine positioned approximately in the middle of each side of 
caudal peduncle, caudal fin very lunate. Dorsal IX, 31; Anal III, 29; Pectoral 17; 
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Table 1. Morphometric measurements (mm) of the Acanthurus sohal specimen from off Alexandria, 
Egypt. 

Measurements mm  Measurements mm 
Total length 189  Pre dorsal fin length 35.4 
Fork length 155  Pre pectoral fin length 35 
Standard length 135  Pre pelvic fin length 40.8 
Head length  36  Pre anal fin length 62 
Preorbital length 16  Caudal peduncle length 17.7 
Post orbital length 11  Caudal peduncle depth 16 
Snout length  26.2  Caudal fin concavity 32.3 
Eye diameter 8  Caudal spine length 12.3 
Upper jaw length 6.3  Pelvic fin length 39.2 
Body depth  64.6  Pectoral fin length 40.8 
   Length of longest dorsal ray 24.6 

Pelvic I, 5; caudal 14; 22 vertebrae (Figure 2B). Anterior gill rakers 15, 
posterior gill rakers 14. Teeth spatulate with denticulations, 14 in upper 
jaw and 13 visible in lower jaw (Figure 2C). 

Colour of freshly-thawed specimen (Figure 2A): background of body pale 
creamy with 13 blackish stripes visible along the sides, under the lateral 
line; undulate horizontal blackish lines on upper head and under the dorsal 
fin spines; undulate oblique pale lines distinguishable above lateral line 
under the dorsal fin rays; a light blue line at base of dorsal and anal fins and 
on the outer margin of caudal fin; head, under the eye, and belly uniform 
creamy. Dorsal, anal, and pelvic fins blackish, pectoral fin yellowish with 
black upper rays and distal margin; caudal fin pale creamy at base, then 
yellowish with blackish margins; a yellow-orange spot on pectoral region; 
the spine sheath and socket on caudal peduncle bright orange. 

On the basis of the main measurements (in mm) of the specimen (Table 1), 
the following proportions were obtained: head length 3.8, body depth 2.1, 
caudal fin concavity 4.2, snout length 5.2, longest dorsal ray 5.5, pectoral fin 
length 3.3, pelvic fin length 3.4, all in standard length; preorbital length 2.3, 
postorbital length 3.3, diameter of eye 4.5, length of caudal spine 2.9, caudal 
peduncle depth 2.3, upper jaw length 5.7, all in head length. The fish was 
an immature male, and its stomach was empty. 

The crab from the Gulf of Sirte was identified as Carupa tenuipes 
(Figure 3A, B). It was a female with a carapace length of 20.8 mm and a 
carapace width of 29 mm. The main morphological characteristics observed 
in the specimen were the following: carapace transverse, moderately convex, 
smooth, anterolateral borders moderately oblique consisting of seven teeth 
including the outer orbital angle; front cut into four shallow lobes. The 
carapace and pereiopods were of nearly uniform, bright orange-red colour 
in the freshly caught sample. The fingers were dark brown distally and 
along their inner margins (Figure 3A, B). 

The fish collected in the Gulf of Sirte, lightly damaged, was identified as 
Pteragogus trispilus, and its total length was 96 mm (Figure 4). 

https://doi.org/10.3391/bir.2022.11.4.24
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Figure 3. The freshly caught female Carupa tenuipes Dana, 1852, carapace length 20.8 mm, from the Gulf of Sirte, Libya. A: dorsal 
view, B: ventral view. Photos by Anwer Abdelsallam Saleh. 

 
Figure 4. Pteragogus trispilus Randall, 2013, total length 96 mm, from the Gulf of Sirte, Libya. 
Black bar: 10 mm. Photo by Sara A.A. Al Mabruk. 

Discussion 

The native range of the Sohal surgeonfish, A. sohal, includes the Red Sea 
and the northwestern Indian Ocean, namely the Gulf of Aden, the Gulf of 
Oman and the Persian Gulf (Golani and Fricke 2018). This surgeonfish 
feeds on benthic algae, prevalently on Sargassum sp. and filamentous green 
algae (Randall 1956). It reaches 27 cm in standard length and is found 
along the seaward edges of reefs exposed to wave surge at depths up to 10 
m; it is prevalently solitary, but can be observed in groups, and shows 
aggressive and territorial behaviour (Randall 1956; Khalaf and Disi 1997; 
Debelius 2011). In its native range, this herbivorous fish defends its algal-
covered territory against benthic algae-feeding intruders that threaten its 
food resources, mostly other Acanthuridae as well as members of the 
families Scaridae and Pomacentridae (Alwany et al. 2005; Alwany and 
Sarhan 2012). Reducing grazing pressure by herbivorous intruders, A. sohal 
plays an important role in maintaining a balance among various species 
and between algal and coral communities (Alwany and Sarhan 2012). The 
species is caught through nets, traps and occasionally through trawling 
(Sommer et al. 1996; Carpenter et al. 1997) and has a limited commercial 
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value (Khalaf and Disi 1997), while it is valuable in the aquarium trade 
(Giovos et al. 2018). In the Mediterranean, A. sohal was first observed in 
2017 in the shallow waters off Kalymnos Island, southeastern Aegean, 
Greece (Giovos et al. 2018) and later, in 2018, it was detected in waters off 
the coast of Gaza, Palestine (Bariche et al. 2019). Description, colour, 
proportions of main measurements, meristics and depth at which the A. sohal 
specimen was caught from Alexandria agree with those given by Randall 
(1956), Khalaf and Disi (1997) and Bariche et al. (2019) and corresponded 
to a sub-adult specimen (cf. Randall 1995). 

The present record of A. sohal is the first for both the Mediterranean 
Egyptian waters and the North African waters, while it is the third one for 
the whole Mediterranean basin. As A. sohal is native to the Red Sea, this 
record strongly suggests that the species has been introduced following the 
Lessepsian migration process, as already indicated by Bariche et al. (2019). 
The Sohal surgeonfish A. sohal is the second Acanthurus sp. recorded from 
Mediterranean Egyptian waters, following Acanthurus xanthopterus 
(Valenciennes, 1835) recently reported for the first time from the 
Mediterranean basin (Adel et al. 2022). Since A. xanthopterus is not listed 
amongst the Red Sea ichthyofauna, Adel et al. (2022) discussed different 
pathways of its introduction into the Mediterranean other than Lessepsian 
migration, such as an accidental or deliberate release from the aquarium/pet 
industry, as well as other human-mediated pathways of introduction 
including shipping and drilling platforms. Although a second specimen of 
A. xanthopterus was observed in December 2021, also caught within the 
waters off Alexandria, Egypt (Ola M. Nour pers. obs.), the occurrence of 
the species in the area is still considered casual (cf. Zenetos et al. 2022). As 
for the NIS of siganids, the monitoring of feeding habits and behaviour of 
acanthurids introduced into the Mediterranean is imperative, since they could 
compete for food with native herbivorous, such as Sarpa salpa (Linnaeus, 
1758) (Yapici 2021). 

The portunid C. tenuipes, commonly named the violet-eyed swimming 
crab due to the colour of its eyes whilst alive, is a predatory carnivorous 
brachyuran (Monteforte 1987) widely distributed across the Indo-Pacific, 
from the Red Sea to Japan, Australia, Polynesia, and Hawaii. In its native 
range, the species inhabits reef areas as well as rocky, vegetated coastal 
waters, crevices of coral reefs and coral rubble, from intertidal areas to a 
depth of 80 m (Apel and Spiridonov 1998). The species, a Lessepsian 
migrant introduced into the Mediterranean via the Suez Canal (Galil et al. 
2020), has been repeatedly recorded in Turkey since 1996 (Yokes and Galil 
2006; Yokes et al. 2007). Furthermore, C. tenuipes has been reported from 
Israel in 2002 (Galil 2004), Greece in 2009 (Pancucci-Papadopoulou et al. 
2009) and Cyprus in 2016 (Savva and Kleitou 2017) (Figure 1). 

The specimen of C. tenuipes reported in the present study was collected 
in shallow waters over a rocky seabed, as in other Mediterranean regions. It 
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is a species with nocturnal habits (Yokes and Galil 2006) that can adapt to 
diversified habitats in a new colonized environment (Pancucci-Papadopoulou 
et al. 2009). In fact, in the eastern Mediterranean, C. tenuipes has been generally 
reported from 0.5 m to 25–30 m of depth, over rocky seabeds and under 
stones (Yokes and Galil 2006; Yokes et al. 2007; Pancucci-Papadopoulou et 
al. 2009; Kondylatos et al. 2020), over biogenic rubble and rocky substrates 
(Galil 2004; Yokes and Galil 2006) as well as in marine caves (Yokes and 
Galil 2006; Bianchi et al. 2022). 

It is probable that this small sized Lessepsian migrant crab (maximum 
carapace width = 42.6 mm) had already extended its distribution to the 
area under study, but remained undetected for various reasons. These 
include the scarcity of systematic surveys in Libyan waters, its nocturnal 
habits that make observations and collections difficult, a low population 
density, as well as its non-commercial value and its consequent discarding 
in fishery activities, as in the case hereby described. Nevertheless, it must 
be noted that the location of the finding reported in the current study, Bin 
Jawad, is close to Al Sidrah Port, a very important oil depot. Thus, C. tenuipes 
could have arrived into Libyan waters aided by a secondary vector of 
introduction, including human-mediated transport from eastern Mediterranean 
regions, where it is established (Çinar et al. 2021; Kondylatos et al. 2020; 
Zenetos et al. 2022), as has been observed in New Zealand (cf Yeo et al. 
2011). The present first finding of C. tenuipes in North Africa and Libya 
adds another species to the previously known NIS brachyuran diversity of 
the country, represented namely by the crabs Eucrate crenata (De Haan, 
1835 [in De Haan, 1833–1850]), Percnon gibbesi (H. Milne Edwards, 1853), 
Plagusia squamosa (Herbst, 1790), Portunus segnis (Forskål, 1775), Callinectes 
sapidus Rathbun, 1896 and Thalamita poissonii (Audouin, 1826) (Shakman 
et al. 2019; Mahklouf and Shakman 2021; Corsini-Foka et al. 2021; Al Mabruk 
and Crocetta 2022). Further monitoring in the region will characterize the 
status of the C. tenuipes population in this area of colonization. 

Also noteworthy is the finding of the Lessepsian migrant P. trispilus in 
the Gulf of Sirte, a region significantly far from the Al-Bardi site, Libya, at 
the border between Libya and Egypt, where it was first recorded in 2021 
(Fitori et al. 2021), as well as from off the Gulf of Tunis, Tunisia, where it 
was first reported in 2016 (Hamed et al. 2018) and from the island of Malta 
(Borg and Evans 2022). This small Lessepsian migrant labrid has extended 
its range to all the eastern Mediterranean coasts (Galil et al. 2020). Beyond 
the above first record of P. trispilus at the easternmost extremity of Libya, 
to date the species was undetected along the remaining extended Libyan 
coasts, due most likely to a lack of systematic surveys or monitoring for 
research purposes. The finding hereby reported could indicate that the 
species has already colonized other coastal regions of the country. 

The first record of C. tenuipes and A. sohal in North African waters, and 
the second record of P. trispilus from Libya, described here show the 
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importance of citizen scientists, including sensitized fishers, in the 
detection of marine NIS in various areas of the Mediterranean Sea through 
the use of new technologies and platforms. This is especially significant 
given that the Mediterranean is one of the global regions most impacted by 
bioinvasions, with citizen science reports helping to address lacunae on the 
knowledge of NIS distribution. 

The tropical enrichment of the Mediterranean through the introduction 
of novel marine species of Red Sea and Indo-Pacific origin through the 
Suez Canal is “the most remarkable biogeographic phenomenon of today” 
(Por 2009). This unstoppable process has been favoured by various factors 
including the successive enlargements and deepening of the Suez Canal, 
while the increasing temperatures of the basin permit the further expansion 
westwards and northwards of the introduced species (Galil et al. 2017). 
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