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Abstract
Westernmost occurrence of the dusky spinefoot, Siganus luridus (Osteichthyes, Siganidae) 
along North African coasts.— A specimen of dusky spinefoot Siganus luridus (Rüppel, 1829) 
was recorded in the peri–Mediterranean lagoon of Bizerte in northern Tunisia. This record 
constitutes the northernmost range of the species in Tunisian waters and the westernmost 
range on North African coasts. Siganus luridus is the second record known to date of a 
teleost Lessepsian species in a restricted brackish area. We describe the specimen, include 
morphometric measurements and meristic counts, and discuss the distribution of this her-
bivorous species in the Lagoon of Bizerte, in Tunisian waters and in the Mediterranean Sea.
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Resumen
Presencia más occidental del sigano nebuloso, Siganus luridus (Osteichthyes, Siganidae) en 
las costas del norte de África.— Un espécimen de sigano nebuloso Siganus luridus (Rüppel, 
1829) fue registrado en la albufera de Bizerta, al norte de Túnez. Este registro constituye 
la localización más septentrional de la especie en aguas de Túnez y la más occidental 
en las costas del norte de África. Siganus luridus es el segundo registro conocido hasta 
la fecha de una especie de teleosteo lessepsiana en un área confinada de agua salobre. 
Describimos el espécimen incluyendo mediciones morfométricas y recuentos merísticos y 
discutimos la distribución de esta especie herbívora en la albufera de Bizerta, en aguas 
de Túnez y en el mar Mediterráneo.

Palabras clave: Laguna litoral de agua salobre (albufera), Expansión, Especies lessepsianas, 
Albufera de Bizerta, Túnez

Resum
Presència més occidental de Siganus luridus (Osteichthyes, Siganidae) a les costes del nord 
d’Àfrica.— Un espècimen de Siganus luridus (Rüppel, 1829) va ser registrat a l’albufera de 
Bizerta, al nord de Tunísia. Aquest registre constitueix la localització més septentrional de 
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l’espècie en aigües de Tunísia i la més occidental a les costes del nord d’Àfrica. Siganus 
luridus és el segon registre conegut fins ara d’una espècie de teleosti lessepsiana en una 
àrea confinada d’aigua salabrosa. Describim l’espècimen incloent–hi mesures morfomètriques  
i recomptes merístics i discutim la distribució d’aquesta espècie herbívora a l’albufera de 
Bizerta, en aigües de Tunísia i al mar Mediterrani.

Paraules clau: Llacuna litoral d’aigua salabrosa (albufera), Expansió, Espècies lessepsianes, 
Albufera de Bizerta, Tunísia
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Introduction

Dusky spinefoot Siganus luridus (Rüppel, 1829) is a Lessepsian species (Por, 1978) 
distributed throughout the eastern African coast and around Reunion Island. It is known 
from the Arabian Gulf and the Red Sea (Golani et al., 2002). The species first entered the 
Mediterranean Sea through the Suez Canal in 1955 (Ben–Tuvia, 1964) and is currently 
successfully established in eastern areas of the Mediterranean (Bariche et al., 2003; 
Bariche, 2006), in Italian Waters–Islands of Linosa and Malta (Azzurro & Andaloro, 2004; 
Azzurro et al., in press; Schembri et al., 2012). To date, S. luridus has been recorded along 
the coasts of Levantine (Golani, 2010), Libya (Stirn, 1970; Lamboeuf, 2000), Northern 
Tunisia (Ktari–Chakroun & Bouhlal, 1971; Charfi–Cheikhrouha, 2004; Rafrafi–Nouira et 
al., 2012), Southern Tunisia in the Gulf of Gabès (Ktari & Ktari, 1974; Bradai, 2000), Cape 
d’Orlando, Northern Sicily (Castriota & Andaloro, 2008), the French Mediterranean (Daniel 
et al., 2009), in the Gulf of Trieste —Northern Adriatic Sea— (Poloniato et al., 2010) and 
in Greek and Turkish waters (Bilecenoglu, 2010; Corsini–Foka et al., 2010). Research 
conducted in the area has reported that a specimen of S. luridus was captured in the 
Lagoon of Bizerte, a peri–Mediterranean brackish area (Quignard & Zaouali, 1980) located 
in northern Tunisia. In this paper, we provide a short description of the local specimen of 
S. luridus, and discuss the uncommon capture of the species in such a restricted area.

Material and methods

On 24 November 2015, a single specimen of S. luridus was captured in a gill–net with 
a mesh size of 30 mm, at 37° 19' 79'' N and 9° 85' 66'' E (figs. 1, 2) and at a depth of 
12 m approximately on a soft bottom, partially covered with sea–meadows and algae. 
The specimen was identified following keys and field guides such as (Ben–Tuvia, 1986), 
and Golani et al. (2013). Morphological description, colour, morphometric measurements 
and meristic counts are in total accordance with Ben–Tuvia (1986), Rafrafi–Nouira et al. 
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Fig. 1. Map of the Mediterranean Sea showing Tunisia (insert). Map of Tunisia showing 
capture sites of Siganus luridus: 1. Northern Tunisia, Gulf of Tunis (Ktari–Chakroun 
& Bouhlal, 1971); 2. Southern Tunisia, Gulf of Gabès (Ktari & Ktari, 1974; Bradaï, 
2000); 3. Northern Tunisia, off Raf–Raf (Charfi–Cheikhrouha, 2004); 4. Northern 
Tunisia, off Ras–Jebel (Rafrafi–Nouira et al., 2012). 5. Northern Tunisia, Lagoon of 
Bizerte (this study).
Fig. 1. Mapa del mar Mediterráneo en el que aparece Túnez (recuadro). Mapa de 
Túnez  en el que se indican los puntos de captura de Siganus luridus: 1. Norte de 
Túnez, golfo de Túnez (Ktari–Chakroun & Bouhlal, 1971); 2. Sur de Túnez, golfo 
de Gabés (Ktari & Ktari, 1974; Bradaï, 2000); 3. Norte de Túnez, frente a Raf–Raf 
(Charfi–Cheikhrouha, 2004); 4. Norte de Túnez, frente a Ras–Jebel (Rafrafi–Nouira 
et al., 2012); 5. Norte de Túnez, albufera de Bizerta (este estudio).

(2012) and Golani et al. (2013) (table 1). The specimen was preserved in 10% buffered 
formalin and deposited in the Ichthyological Collection of the Faculté des Sciences de 
Tunis, receiving the catalogue number FST–Sig–lur–01 (fig. 3).
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Results and discussion

The specimen of S. luridus specimen described here measured 197 mm total length and 
weighed 112.5 g. It was identified by the following combination of characters: body slightly 
compressed, dorsal fin origin above pectoral fin base, caudal fin truncated, head slightly 
truncated with blunt snout, mouth small with distinct lips, small scales embedded in skin, 
and colour brown to olive green with yellow notches on fins.

S. luridus is one of the first Lessepsian migrants in the Mediterranean Sea (Ben–Tuvia, 
1964); it progressively invaded southern and eastern areas where it is of local commercial 
interest (Shakman et al., 2008). This pattern explains why the species is more commonly 
caught in Tunisian southern areas, such as the Gulf of Gabès where Bradai (2000) reported 
several captures of mature specimens. The species recently expanded its distribution to-
wards northern Tunisia (Charfi–Cheikhrouha, 2004; Rafrafi–Nouira et al., 2012). This present 
capture confirms the northernmost range of the species in Tunisian waters (about 475 km), 
reaching islands such as Linosa, Malta and Lampedusa in the strait of Sicily (Azzurro et 
al., in press) and constituting the westernmost finding in the North African coasts to date. 
This expansion is probably due to the global warming of the Mediterranean Sea (Francour 
et al., 1994), including the Tunisian waters, and explains captures of other species previ-
ously unknown in northern areas (Rafrafi–Nouira et al., 2015). This present capture also 
indicates that a sustainable population of S. luridus is at present probably established in 
Tunisian waters (Zenetos et al., 2012; Ounifi–Ben Amor et al., 2016).
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Fig. 2. Map of the Lagoon of Bizerte, showing capture sites of Stephanolepis diaspros 
(black circle, see Bdoui et al., 2004), and Siganus luridus (black star, this study).    
Fig. 2. Mapa de la albufera de Bizerta en el que se indican los puntos de captura 
de Stephanolepis diaspros (círculo negro, ver Bdoui et al., 2004) y Siganus luridus 
(estrella negra, este estudio).  

http://amz.museucienciesjournals.cat


103

Arxius de Miscel·lània Zoològica, 14 (2016): 99–107 Ounifi–Ben Amor et al.

This capture of S. luridus is also the first known record to date of the species in a peri–
Mediterranean lagoon, even though other fish species have previously been reported from 
Tunisian brackish areas (Capapé et al., 2004; Mejri et al., 2004; Ben Souissi et al., 2005; 
El Kamel et al., 2009). Nevertheless, captures of alien species are very rare in these areas.
Two captures have been reported to date in the Lagoon of Bizerte, a reticulated leather-
jack Stephanolepis diaspros (Fraser–Brünner, 1940) reported by Bdioui et al. (2004) and a 
Por’s goatfish Upeneus pori (Ben–Tuvia & Golani, 1989) reported by Azzouz et al. (2010). 
These captures are mainly considered to be consequence of environmental changes (Ben 
Rais Lasram & Mouillot, 2009), but also thought to appear as the result of the favourable 
biological features of the Lagoon of Bizerte, where sea–meadows and algae covering rocky 

Table 1. Morphometric measurements (in mm and as % standard length, %SL) and 
meristic characters recorded in an adult female of dusky spinefoot Siganus luridus 
(FST–Sig–lur–01).
Tabla 1. Medidas morfométricas (en mm y en % longitud estándard, %LE) y recuentos 
merísticos registrados en una hembra adulta de sigano nebuloso Siganus luridus 
(FST–Sig–lur–01).

Morphometric measurements	 mm	 %SL
Total length	 197	 118.7
Standard length	 166	 100
Fork length	 189	 113.9
Pre–dorsal fin length	 35.5	 21.4
Pre–pectoral fin length	 36	 21.7
Pre–anal fin length	 82	 49.4
Longitudinal eye diameter	 11.2	 6.7
Vertical eye diameter	 10.5	 6.3
Dorsal fin length	 116	 69.9
Pectoral fin length	 11.6	 7
Anal fin length	 70.5	 42.5
Pelvic fin length	 4.5	 2.7
Caudal fin length	 16.9	 10.2
Body height	 22	 13.3
Pre–orbitary length	 13.2	 8
Post–orbitary length	 12.8	 7.7
Head length	 36	 21.7
Inter–orbitary length	 11.5	 6.9

Meristic counts
Dorsal fin rays	 XIV + 11
Pectoral fin rays	 15
Anal fin rays	 VII + 9
Caudal fin rays	 19
Pelvic fin rays	 II + 3
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bottoms are very abundant (Aïssa, 1991). Therefore, prey availability plays an important 
role in the occurrence of alien species in the Lagoon of Bizerte, and the captures reported 
herein could be considered good examples.

S. luridus is an euryphagous herbivore that grazes on algae; it is selective when sea–
grass and algae are abundant but consumes whatever is available during the unfavourable 
season (Lundberg & Golani, 1995). This explains why it is dominant in some Mediterranean 
areas where it does not compete for food with other species, particularly carnivores (Bar-
iche et al., 2004). Siganus luridus, a thermophilic, highly invasive species, has the poten-
tial to deplete entire algal beds (Sala et al., 2011) The success of the expansion of some 
Lessepsian species is due to their high eco–physiological plasticity (Ben Rais Lasram et 
al., 2008; Marras et al., 2015). S. luridus has adapted its diet in all its new environmental 
conditions, becoming potentially dangerous for indigenous species (Stergiou, 1988). It is 
therefore necessary to carefully check for invasive species such as siganids because they 
have a negative impact on local ichthyofauna in the Lagoon of Bizerte, an area which is 
already confronted with pollutant factors that also contribute to the decline of some animal 
populations (Harzallah, 2003).

Acknowledgements

The authors thank the anonymous referees for their helpful comments that improved the 
manuscript.

References

Aïssa, P., 1991. Ecologie des nématodes libres de la lagune de Bizerte: écologie et biocé-
notique. PhD Thesis, Tunis University.

Azzouz, K., Mansour, S., Boumaïza, M. & Capapé, C., 2010. Occurrence of the Por’s goa-
tfish Upeneus pori (Osteichthyes: Mullidae) in the Lagoon of Bizerte (northern Tunisia, 

Fig. 3. Specimen of Siganus luridus (FST–Sig–lur–01) captured in the Lagoon of Bizerte.
Fig. 3. Espécimen de Siganus luridus (FST–Sig–lur–01) capturado en la albufera de 
Bizerta.

40 mm

http://amz.museucienciesjournals.cat


105

Arxius de Miscel·lània Zoològica, 14 (2016): 99–107 Ounifi–Ben Amor et al.

central Mediterranean). Annales Series Historia Naturalis, 19: 29–32.
Azzurro, E. & Andaloro, F., 2004. A new settled population of the lessepsian migrant Siganus 

luridus (Pisces: Siganidae) in Linosa Island–Sicily Strait. Journal of the Marine Biological 
Association of the UK, 84: 819–821. Doi: 10.1017/S0025315404009993h.

Azzurro, E., Franzitta, G., Milazzo, M., Bariche, M. & Fanelli, E., in press. Abundance pat-
terns at the invasion front: The case of Siganus luridus in Linosa (Sicily–Strait, Central 
Mediterranean Sea). Marine and Freshwater Research.

Bariche, M., 2006. Diet of the Lessepsian fishes, Siganus rivulatus and S. luridus (Siga-
nidae) in the eastern Mediterranean: a bibliographic analysis. Cybium, 30: 41–49. Doi: 
10.1046/j.1095–8649.2003.00014.x.

Bariche, M., Harmelin‐Vivien, M. & Quignard, J. P., 2003. Reproductive cycles and spaw-
ning periods of two Lessepsian siganid fishes on the Lebanese coast. Journal of Fish 
Biology, 62: 129–142.

Bariche, M., Letourneur, Y. & Harmelin–Vivien, M., 2004. Temporal fluctuations and settlement 
patterns of native and Lessepsian herbivorous fishes on the Lebanese coast (eastern 
Mediterranean). Environmental Biology of Fishes, 70: 81–90.

Bdioui, M., Haouas–Gharsallah, I., Ben Naceur, L. & M’rabet, R., 2004. Première mention 
du poisson–bourse Stephanolepis diaspros (Fraser–Brünner, 1940) dans la lagune de 
Bizerte. Bulletin de l’Institut National des Sciences et Technologies de la Mer de Sala-
mmbô, 31: 119–120.

Ben–Tuvia, A., 1964. Two siganid fishes of Red Sea origin in the eastern Mediterranean. 
Bulletin of Sea Fisheries Research Station of Israel, 37: 1–9.

Ben–Tuvia, A., 1986. Siganidae. In: Fishes of the Northeastern Atlantic and the Medite-
rranean, 2: 964–966 (J. P. Whitehead, M. L., Bauchot, J. C., Hureau, J. Nielsen, Eds.). 
UNESCO, Paris.

Ben–Tuvia, A. & Golani, D., 1989. A new species of goatfish (Mullidae) of the genus Upeneus 
from the Red Sea and the eastern Mediterranean. Israel Journal of Zoology, 36: 103–112.

Ben Rais Lasram, F. & Mouillot, D., 2009. Increasing southern invasion enhances congruence 
between endemic and exotic Mediterranean fish fauna. Biological Invasions, 11: 697–711. 
Doi: 10.1007/s10530–008–9284–4.

Ben Rais Lasram, F., Tomasini, J. A., Guilhaumon, F., Romdhane, M. S., Do Chi, T. & Moui-
llot, D., 2008. Ecological correlates of dispersal success of Lessepsian fishes. Marine 
Ecology Progress Series, 363: 273–286. Doi: 10.3354/meps07474.

Ben Souissi, J., Mejri, H., Zaouali, J., El Abed, A., Ben Salem, M., Guelorget, O. & Capapé, 
C., 2005. Teleost species recorded in Tunis Southern Lagoon after its environmental 
restoration (northern Tunisia, central Mediterranean). Annales Series Historia Naturalis, 
15: 157–164.

Bilecenoglu, M., 2010. Alien marine fishes of Turkey–an updated review. In: Fish invasions 
of the Mediterranean Sea: change and renewal: 189–217 (D. Golani., B. Appelbaum–
Golani, Eds.). Pensoft Publishers, Sofia–Moscow.

Bradai, M., 2000. Diversité du peuplement ichtyque et contribution à la connaissance des 
sparidés du golfe de Gabès. PhD Thesis, Sfax University.

Capapé, C., Guelorget, O., Quignard, J. P., El Abed, A., Zaouali, J. & Bensouissi, J., 2004. 
The elasmobranch species from the Bahiret El Biban (southern Tunisia, central Medite-
rranean): a survey. Annales series Historia Naturalis, 14: 19–28.

Castriota, L. & Andaloro, F., 2008. First record of the lessepsian fish Siganus luridus (Os-
teichthyes: Siganidae) in the Tyrrhenian Sea. Marine Biodiversity Records, 1: e11. Doi: 
10.1017/S1755267205001223.

Charfi–Cheikhrouha, F., 2004. Premières observations de quatre espèces de poissons 
allochtones à Rafraf (Nord–Est de la Tunisie). Bulletin de l’Institut National des Sciences 
et Technologies de la Mer de Salammbô, 31: 125–127.

Corsini–Foka, M., Pancucci–Papadopoulou, M. & Kalogirou, S., 2010. Is the Lessepsian 

http://amz.museucienciesjournals.cat
10.1017/S0025315404009993h
10.1046/j.1095–8649.2003.00014.x
10.1007/s10530–008–9284–4
10.3354/meps07474
Doi: 10.1017/S1755267205001223
Doi: 10.1017/S1755267205001223


106

Arxius de Miscel·lània Zoològica, 14 (2016): 99–107 Ounifi–Ben Amor et al.

province in expansion? The Aegean Sea experience. In: FAO–EastMed Working Docu-
ment. Sub–regional technical meeting on the Lessepsian migration and its impact on 
eastern mediterranean fishery. Nicosia, 7: 50–59.

Daniel, B., Piro, S., Charbonnel, E., Francour, P. & Letourneur, Y., 2009. Lessepsian rabbi-
tfish Siganus luridus reached the French Mediterranean coasts. Cybium, 33: 163–164.

El Kamel, O., Mnasri, N., Ben Souissi, J., Boumaïza, M., Ben Amor, M. M. & Capapé, C., 
2009. Inventory of elasmobranch species caught in the Lagoon of Bizerte (north–eastern 
Tunisia, central Mediterranean). Pan–American Journal of Aquatic Sciences, 4: 383–412.

Francour, P., Boudouresque, C. F., Harmelin, J. G., Harmelin–Vivien, M. L. & Quignard, J. 
P., 1994. Are the Mediterranean waters becoming warmer? Information from biological 
indicators. Marine Pollution Bulletin, 28: 523–526.

Golani, D., 2010. Colonization of the Mediterranean by Red Sea fishes via the Suez Canal–
Lessepsian migration. In: Fish Invasions of the Mediterranean Sea: Change and Renewal: 
145–188 (D. Golani., B. Appelbaum–Golani, Eds.). Pensoft Publishers, Sofia–Moscow.

Golani, D., Massutí, E., Orsi–Relini, L., Quignard, J. P. & Dulčić, J., 2013. CIESM atlas of 
exotic fishes in the Mediterranean, http://www.ciesm.org/atlas/appendix1.html [Accessed 
on December 08, 2015].

Golani, D., Orsi–Relini, L., Massuti, E. & Quignard, J.–P., 2002. CIESM Atlas of exotic species 
in the Mediterranean. Fishes. Briand, F. (Eds.). CIESM Publications, Monaco, 1: 1–254.

Harzallah, A., 2003. Transport de polluants dans la lagune de Bizerte simulé par un modèle 
de circulation de l’eau. Bulletin de l’Institut National des Sciences et Technologies de la 
Mer de Salammbô, 30: 121–133.

Ktari–Chakroun, F. & Bouhlal, M., 1971. Record of Siganus luridus (Rüppel) in the Gulf of 
Tunisia. Bulletin de l’Institut National Scientifique et Technique d’Océanographie et de 
Pêche Salammbô, 2: 49–52.

Ktari, F. & Ktari, M. H., 1974. Présence dans le Golfe de Gabes de Siganus luridus (Rüp-
pell, 1829) et de Siganus rivulatus (Forsskål, 1775) (Poissons, Siganidae) parasités 
par Pseudohaliotrematodides polymorphus. Bulletin de l’Institut National Scientifique et 
Technique d’Océanographie et de Pêche Salammbô, 1: 95–98.

Lamboeuf, M., 2000. Artisanal fisheries in Libya–census of fishing vessels and inventory of 
artisanal fishery metiers. FAO, COPEMED, MBRC.

Lundberg, B. & Golani, D., 1995. Diet adaptations of Lessepsian migrant rabbitfishes, Siga-
nus luridus and S. rivulatus, to the algal resources of the Mediterranean coast of Israel. 
Marine Ecology, 16: 73–89. Doi: 10.1111/j.1439–0485.1995.tb00395.x. 

Marras, S., Cucco, A., Antognarelli, F., Azzurro, E., Milazzo, M., Bariche, M., Butenschön, 
M., Kay, S., Di Bitetto, M., Quattrocchi, G., Matteo, S. & Paolo, D., 2015. Predicting future 
thermal habitat suitability of competing native and invasive fish species: from metabolic 
scope to oceanographic modelling. Conservation Physiology, 3: cou059. Doi:10.1093/
conphys/cou059.

Mejri, H., Ben Souissi, J., Zaouali, J., El Abed, A., Guélorget, O. & Capapé, C., 2004. On 
the recent occurrence of elasmobranch species in a perimediterranean lagoon: the Tunis 
Southern Lagoon (Northern Tunisia). Annales Series Historia Naturalis, 14: 143–158.

Ounifi–Ben Amor, K., Rifi, Μ., Ghanem, R., Draeif, I., Zaouali, J. & Ben Souissi, J., 2016. 
Update of alien fauna and new records from Tunisian marine waters. Mediterranean 
Marine Science, 17: 124–143.

Poloniato, D., Ciriaco, S., Odorico, R., Dulčic, J. & Lipej, L., 2010. First record of the dusky 
spinefoot Siganus luridus (Rüppell, 1828) in the adriatic sea. Annales Series Historia 
Naturalis, 20: 161–166.

Por, F. D., 1978. Lessepsian migration. The influx of Red Sea biota into the Mediterranean 
by way of the Suez canal. Ecological Studies, 23: 1–228.

Quignard, J. & Zaouali, J., 1980. Les lagunes périméditerranéennes. Bibliographie ichth-
yologique annotée. Première partie: les étangs français de Canet à Thau. Bulletin de 

http://amz.museucienciesjournals.cat
10.1111/j.1439–0485.1995.tb00395.x
10.1093/conphys/cou059
10.1093/conphys/cou059


107

Arxius de Miscel·lània Zoològica, 14 (2016): 99–107 Ounifi–Ben Amor et al.

l’Office National des Pêches de Tunisie, 4: 293–360.
Rafrafi–Nouira, S., Boumaïza, M., Reynaud, C. & Capapé, C., 2012. Confirmed occurrence 

of cuckoo wrasse Labrus mixtus (Osteichthyes: Labridae) in Tunisian waters (central 
Mediterranean). Annales Series Historia Naturalis, 22: 115–120.

Rafrafi–Nouira, S., Reynaud, C., Boumaïza, M., El Kamel–Moutalibi, O. & Capapé, C., 
2015. Unusual captures of teleost species from the northern Coast of Tunisia (central 
Mediterranean). Journal of Ichthyology, 55: 337–345.

Sala, E., Kizilkaya, Z., Yildirim, D. & Ballesteros, E., 2011. Alien marine fishes deplete 
algal biomass in the eastern Mediterranean. PloSone, 6: e17356. Doi:10.1371/journal.
pone.0017356.

Schembri, P. J., Deidun, A. & Falzon, M. A., 2012. One Siganus or two? On the occurren-
ce of Siganus luridus and Siganus rivulatus in the Maltese Islands. Marine Biodiversity 
Records, 5: e71. Doi: 10.1017/S175526721200053X.

Shakman, E., Winkler, H. G., Oeberst, R. & Kinzelbach, R., 2008. Morphometry, age and 
growth of Siganus luridus Rüppell, 1828 and Siganus rivulatus Forsskål, 1775 (Siganidae) 
in the central Mediterranean (Libyan coast). Revista de biología marina y oceanografía, 
43: 521–529.

Stergiou, K. I., 1988. Feeding habits of the Lessepsian migrant Siganus luridus in the eastern 
Mediterranean, its new environment. Journal of Fish Biology, 33: 531–543.

Stirn, J., 1970. Some note on western trends of Lessepsian migration. Journées Ichthyo-
logiques, Rome, 30: 187–190.

Zenetos, A., Gofas, S., Morri, C., Rosso, A., Violanti, D., Garcia Raso, J., Cinar, M., Almo-
gi–Labin, A., Ates, A., Azzurro, E., Ballesteros, E., Bianchi, C., Bilecenoglu, M., Gambi, 
M., Giangrande, A., Gravili, C., Hyams–Kaphzan, O., Karachle, P., Katsanevakis, S., 
Lipej, L., Mastrototaro, F., Mineur, F., Pancucci–Papadopoulou, M., Ramos Espla, A., 
Salas, C., San Martin, G., Sfriso, A., Streftaris, N. & Verlaque, M., 2012. Alien species 
in the Mediterranean Sea by 2012. A contribution to the application of European Union’s 
Marine Strategy Framework Directive (MSFD). Part 2. Introduction trends and pathways. 
Mediterranean Marine Science, 13: 328–352. Doi: 10.12681/mms.327.

http://amz.museucienciesjournals.cat
10.1371/journal.pone.0017356
10.1371/journal.pone.0017356
10.1017/S175526721200053X
10.12681/mms.327

