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Abstract: The Mediterranean Sea is worldwide the area most hit by introduced species. 
The Suez Canal (inflow of Lessepsian species) and shellfish aquaculture are the main 
vectors of introduction, in addition to shipping (fouling, clinging and ballast waters). 
Lophocladia lallemandii, a red alga (Rhodobionta) native to the Red Sea and the Indian 
Ocean, is invasive in the Mediterranean. Hitherto confined to the eastern basin and to 
the south-western basin, it has been collected at the Port-Cros Archipelago (Port-Cros 
National Park), in the shallow infralittoral zone, 3-8 m depth. The maritime traffic (e.g. 
yachting) between already invaded areas (e.g. Balearic Islands) and Port-Cros, and the 
current warming of the Mediterranean probably facilitated the northwards spread of this 
thermophilic species.
Keywords: invasive species, global warming, Lophocladia lallemandii, national 
Park, Provence.

Résumé. L’algue rouge thermophile et invasive Lophocladia lallemandii est arrivée 
dans le Parc national de Port-Cros (France, Méditerranée nord-occidentale). 
La mer Méditerranée est la région du monde qui héberge le plus grand nombre 
d’espèces introduites. Le canal de Suez (espèces dites ‘lessepsiennes’) et l’aquaculture 
des mollusques constituent les principaux vecteurs d’introduction, en plus de la 
navigation (fouling, clinging et eaux de ballast). Lophocladia lallemandii, une algue 
rouge (Rhodobionta) originaire de la mer Rouge et de l’océan Indien, est invasive en 
Méditerranée. Jusqu’à maintenant confinée dans les eaux relativement chaudes du 
bassin oriental et du Sud du bassin occidental de la Méditerranée, elle a été découverte 
dans l’archipel de Port-Cros (Parc national de Port-Cros), dans l’étage infralittoral 
peu profond (3 à 8 m de profondeur). Le trafic maritime (e.g. navigation de plaisance) 
entre les zones déjà envahies (e.g. îles Baléares) et le réchauffement actuel des eaux 
méditerranéennes ont sans doute favorisé la progression vers le Nord de cette espèce 
thermophile.
Mots-clés : espèce invasive, Lophocladia lallemandii, Parc national, Provence, 
réchauffement global.

Introduction
The Mediterranean Sea is the area most hit worldwide by 

introduced species (Schaffelke et al., 2006; Lejeusne et al., 2010). A 
thousand or so Non-Indigenous Species (NIS) have been reported, 
more than 600 of them definitely introduced, i.e. self-reproducing in 
their new quarters (Zenetos et al., 2010; Galil et al., 2018). The two 
major vectors of introduction are the Suez Canal (in the eastern 
basin), which allows warm water species from the Red Sea and the 



 60 

Indian Ocean to enter the eastern basin of the Mediterranean (the 
so-called Lessepsian species), and the shellfish aquaculture, mainly of 
the Japanese oyster Magallana gigas (Thunberg, 1793), through spat 
import, in the western basin, which allows cold affinity species from 
the north-eastern Pacific (mainly Japan and Korea) to colonize the 
Mediterranean. In addition, shipping (fouling and clinging on ship hulls 
and ballast water) is an important vector throughout the Mediterranean 
(Por, 1978; Boudouresque, 1999; Verlaque, 2001; Boudouresque and 
Verlaque, 2002a; Verlaque et al., 2007; Boudouresque et al., 2011; 
Verlaque et al., 2015; Boudouresque et al., 2016; Galil et al., 2018). 

As far as MPOs (Multicellular Photosynthetic Organisms, i.e. 
macrophytes) are concerned, 158 NIS have been reported in the 
Mediterranean in 2021 (Charles-François Boudouresque, unpublished 
data), as compared to only 117 in 2014 (Verlaque et al., 2015), although 
the latter census was more selective than the former. 

Invasive species are introduced species which are harmful for 
native species, ecosystems, human health and/or economic activities 
(Boudouresque and Verlaque, 2002b, 2012).

In addition to introduced species, thermophilic native species, 
once restricted to the warmest areas of the Mediterranean, the eastern 
basin and the southernmost areas, are spreading westwards and 
northwards, due to global warming, such as the green alga Caulerpa 
prolifera (Forsskål) Lamouroux, the Asteroidea Ophidiaster ophidianus 
(Lamarck, 1816), the teleosts Thalassoma pavo (Linnaeus, 1758), 
Scorpaena maderensis Valenciennes, 1833 and Sparisoma cretense 
(Linnaeus, 1758) (Francour et al., 1994; Harmelin and Ruitton, 2010; 
Astruch et al., 2016; Bianchi et al., 2018; Astruch et al., 2021).

Here, we report on the occurrence of Lophocladia lallemandii 
(Montagne) F. Schmitz (Rhodomelaceae, Rhodobionta, kingdom 
Archaeplastida) at La Gabinière Islet, Port-Cros Archipelago (eastern 
Provence, France, north-western Mediterranean Sea).

Material and methods
Lophocladia lallemandii was discovered on December 15th, 2021, 

during a dive to search for the possible recovery by young individuals of 
the Mediterranean endemic bivalve molluscan Pinna nobilis Linnaeus, 
1758, after the mass mortality due to a unicellular parasite, probably 
introduced, Haplosporidium pinnae Catanese et al., 2018 (kingdom 
Rhizaria) (Catanese et al., 2018; Boudouresque et al., 2020; Ruitton 
and Lefebvre, 2021).

Lophocladia lallemandii was observed by SR and DT at La 
Gabinière Islet (western side), Port-Cros Archipelago, one of the core 
areas of the Port-Cros National Park, Provence, France (Barcelo and 
Boudouresque, 2012; Boudouresque et al., 2021). Fresh specimens 
were collected at 5 m depth for laboratory identification. Voucher dried 
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specimens of the collected material of L. lallemandii were deposited 
in the Marseille University herbarium (HCOM), university campus of 
Luminy, Marseille, France, with the following reference number: H8344.

Results
Lophocladia lallemandii formed apparently monospecific large 

patches over the substrate, a metamorphic rock (see Bronner, 1987, 
for local geology) (Fig. 1, 2). The species was observed between 3 and 
8 m depth, forming several patches of variable size between 30 cm and 
1 m in diameter. It appeared abundant, forming a relatively thick carpet, 
up to 10 cm high, in contrast with the rest of the algal assemblage, 
which is lower during the winter season, except for the seagrass 
Posidonia oceanica (Linnaeus) Delile.

The collected specimens presented all the distinguishing 
characteristics of L. lallemandii, as listed by Feldmann and Feldmann 
(1938) and Verlaque et al. (2015): a monopodial growth, the branching 
exogenous, with branches replacing a trichoblast, the axes with four 
pericentral cells, the axial cell narrow in transverse section, the segments 
short, the trichoblasts coloured and persistent, the tetrasporangial 
stichidia inserted on the basal cell of the trichoblasts, slightly spirally 
twisted and with one tetrasporangium per segment (Fig. 3, 4).

Figure 1. A patch of 
Lophocladia lallemandii,  
6 m depth, at La Gabinière 
Islet (in the foreground). 
The diameter of the patch 
is ~70 cm. Top left in the 
background, a patch of 
the seagrass Posidonia 
oceanica. Photo © Sandrine 
Ruitton.
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Figure 2. A closer 
view of a patch of 
Lophocladia  
lallemandii (see Fig. 
1). Photo ©  
Sandrine Ruitton. 

Figure 3. Portion 
of the axis, 
with coloured 
trichoblasts and 
stichidia (from 
specimen H8344 - 
La Gabinière Islet, 
6 m depth). Scale 
bar: 200 µm. Photo 
© Marc Verlaque, 
courtesy of the 
author.

Figure 4. Portion 
of the axis, 
showing, on the 
bottom right side, 
the insertion of a 
twisted stichidium 
on the basal cell 
of a coloured 
trichoblast (from 
specimen H8344 - 
La Gabinière Islet, 
6 m depth). Scale 
bar: 200 µm. Photo 
© Marc Verlaque, 
courtesy of the 
author. 
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Discussion and conclusions
The macrophyte flora of the Gulf of Hyères, including the  

Port-Cros Archipelago, has been thoroughly studied in the 1960-1970s 
(Belsher et al., 1976; Coppejans, 1983). Among the 335 taxa recorded, 
L. lallemandii was definitely absent.

Lophocladia lallemandii is native to the Red Sea (where the type 
locality is located) and the Indian Ocean (Einav et al., 2021). It entered the 
Mediterranean Sea via the Suez Canal and was first observed in Greece 
and Libya (Petersen, 1918), then in Algeria (Feldmann and Feldmann, 
1938). It subsequently steadily spread to the whole eastern and  
south-western Mediterranean (Cebrian and Ballesteros, 2010; Verlaque 
et al., 2015; El Zrelli et al., 2021). The species was reported for the first 
time in 1969 along the coast of Italy (Occhipinti-Ambrogi et al., 2011), 
but only recently has a large-scale invasion been reported (Bedini et 
al., 2014; Tiberti et al., 2021) off the islands of Pianosa and Ischia (west 
coast of Italy). The important maritime traffic (e.g. yachting) between 
already invaded areas (e.g. Balearic Islands, Italian and Spanish coasts) 
and Port-Cros, and the current warming of the Mediterranean probably 
facilitated the northwards spread of this thermophilic species.

Lophocladia lallemandii is strongly defended against herbivorous 
species by toxic chemicals, namely the cytotoxical lophocladine 
(alkaloid) (Gross et al., 2005; Tomas et al., 2011a, 2011b). It invaded 
and became dominant in Fucales forests of Tuscany (Bedini et al., 
2011, 2014) and is a stress factor for the giant pen shell Pinna nobilis 
(Box et al., 2008, 2009) and the seagrass Posidonia oceanica (Sureda 
et al., 2008). In the P. oceanica meadow, the mat of L. lallemandii can 
become so thick and dense that new leaves are entrapped within the 
mat, display chlorosis and sometimes die, together with the shoots of 
P. oceanica which they belong to (Ballesteros et al., 2007).

As recently evidenced by the proliferation of the brown alga 
Rugulopteryx okamurae (E.Y. Dawson) I.K. Hwang, W.J. Lee & H.S. Kim 
(Phaeophyceae; kingdom Stramenopiles) in the Calanques National 
Park, near Marseille (western Provence, France) (Ruitton et al., 2021), 
together with the present occurrence of L. lallemandii in the most remote 
and preserved zone of the Port-Cros National Park, and pinpointed by 
a host of authors (e.g. Simberloff, 2000; Guidetti et al., 2014; Giakoumi 
et al., 2019; Mannino and Balistreri, 2021; Tiberti et al., 2021; Moodley 
et al., 2022), invasive species do not respect the boundaries of Marine 
Protected Areas (MPAs).

We do not know how long L. lallemandii has been present in the 
Port-Cros Archipelago, nor if it is already widely present in the region. 
Is the occurrence transient, with the population unlikely to survive the 
winter, or does it indicate permanent establishment? How did it arrive 
in the Port-Cros Archipelago? By spores transported by the currents, 
or via the fouling on the hull of yachts? A further thorough survey is 
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needed to answer these questions. The appearance of L. lallemandii is 
after all unremarkable (a red filamentous alga) and a very small number 
of specialists are able to identify it. This underlines the importance of 
routine explorations, as well as of the close collaboration between the 
authorities of an MPA and scientists working in academic laboratories.

Acknowledgements. The authors are grateful to Marc Verlaque for the 
photographs (figures 3 and 4), to two reviewers (Jean-Georges Harmelin and Marc 
Verlaque) and to Michael Paul, a native English speaker, for proofreading the text. The 
authors would also like to thank the Park’s wardens for field assistance: Johann Cerisier, 
Francis Dorr and Claude Lefebvre.

References
ASTRUCH P., BONHOMME P., GOUJARD A., ROUANET E., BOUDOURESQUE C.F., HARMELIN J., 

HARMELIN-VIVIEN M., 2016. Provence and Mediterranean warming: the parrotfish Sparisoma 
cretense is coming. Rapp. Commiss. Intl. Mer Méditerr., 41: 362.

ASTRUCH P., BELLONI B., ROUANET E., SCHOHN T., HARMELIN-VIVIEN M., HARMELIN J.G., 
BOUDOURESQUE C.F., 2021. Dominance of Scorpaena maderensis among scorpaenids of 
littoral rocky reefs in Corsica (NW Mediterranean): further evidence of Mediterranean Sea 
warming. J. Fish Biol.: 1-4.

BALLESTEROS E., CEBRIAN E., ALCOVERRO T., 2007. Mortality of shoots of Posidonia oceanica 
following meadow invasion by the red alga Lophocladia lallemandii. Bot. Mar., 50: 8-13.

BARCELO A., BOUDOURESQUE C.F., 2012. Rôle de la recherche dans un parc national : 50 ans de 
recherche dans le Parc national de Port-Cros. Bull. Soc. Zool. Fr., 137 (1-4) : 11-24.

BEDINI R., BONECHI L., PIAZZI L., 2011. Spread of the introduced red alga Lophocladia lallemandii 
in the Tuscan Archipelago (NW Mediterranean Sea). Cryptogamie, Algologie, 32 (4): 383-391.

BEDINI R., BONECHI L., PIAZZI L. 2014. Mobile epifaunal assemblages associated with Cystoseira 
beds: comparison between areas invaded and not invaded by Lophocladia lallemandii. Sci. 
Mar. 78 (3): 425-432.

BELSHER T., AUGIER H., BOUDOURESQUE C.F., COPPEJANS E., 1976. Inventaire des algues 
marines benthiques de la rade et des îles d’Hyères (Méditerranée, France). Trav. Sci. Parc Natl. 
Port-Cros, 2: 39-89.

BIANCHI C.N., CAROLI F., GUIDETTI P., MORRI C., 2018. Seawater warming at the northern reach 
for southern species: Gulf of Genoa, NW Mediterranean. J. Mar. Biol. Assoc. United Kingdom, 
98 (1): 1-12.

BOUDOURESQUE C.F., 1999. The Red Sea - Mediterranean link: unwanted effects of canals. In: 
Invasive species and biodiversity management, SANDLUND O.T., SCHEI P.J., VIKEN A. (eds.), 
Kluwer Academic publ.: 213-228.

BOUDOURESQUE C.F., VERLAQUE M., 2002a. Assessing scale and impact of ship-transported alien 
macrophytes in the Mediterranean Sea. In: Alien marine organisms introduced by ships in the 
Mediterranean and Black seas. BRIAND F. (ed.), CIESM Workshop Monographs, 20: 53-61.

BOUDOURESQUE C.F., VERLAQUE M., 2002b. Biological pollution in the Mediterranean Sea: 
invasive versus introduced macrophytes. Mar. Pollut. Bull., 44: 32-38.

BOUDOURESQUE C.F., VERLAQUE M., 2012. An overview of species introduction and invasion 
processes in marine and coastal lagoon habitats. Cah. Biol. Mar., 53 (3): 309-317.

BOUDOURESQUE C.F., KLEIN J., RUITTON S., VERLAQUE M., 2011. Biological Invasion: The 
Thau Lagoon, a Japanese biological island in the Mediterranean Sea. In: Global change:  
mankind-marine environment interactions. CECCALDI H.J., DEKEYSER I., GIRAULT M., 
STORA G. (eds.), Springer publ., Netherlands: 151-156.

BOUDOURESQUE C.F., PERRET-BOUDOURESQUE M., VERLAQUE M., 2016. Donor and 
recipient regions for exotic species of marine macrophytes: a case of unidirectional flow, the 
Mediterranean Sea. Rapp. P.V. Réun. Commiss. Intl. Explor. Méditerr., 41: 426.

BOUDOURESQUE C.F., BLANFUNÉ A., PERGENT G., PERGENT-MARTINI C.,  
PERRET-BOUDOURESQUE M., THIBAUT T., 2020. Impacts of marine and lagoon aquaculture 
on macrophytes in Mediterranean benthic ecosystems. Front. Mar. Sci., 7 (218): 1-19.

BOUDOURESQUE C.F., BARCELO A., BLANFUNÉ A., CHANGEUX T., MARTIN G., MÉDAIL F., 
PERRET-BOUDOURESQUE M., PONEL P., RUITTON S., TAUPIER-LETAGE I., THIBAUT T., 
2021. Biodiversity management in a Mediterranean National Park: the long, winding path from 
a species-centred to an ecosystem-centred approach. Diversity, 13 (594): 1-30.

BOX A., SUREDA A., TERRADOS J., PONS A., DEUDERO S., 2008. Antioxidant response and 
caulerpenyne production of the alien Caulerpa taxifolia (Vahl) epiphytized by the invasive algae 
Lophocladia lallemandii (Montagne). J. Exp. Mar. Biol. Ecol., 364: 24-28.



 65 

BOX A., SUREDA A., DEUDERO S., 2009. Antioxidant response of the bivalve Pinna nobilis colonised 
by invasive red macroalgae Lophocladia lallemandii. Comp. Biochem. Physiol., Part C, 149: 
456-460.

BRONNER G., 1987. De schiste et d’eau. Archipel d’Hyères. Cahier Découverte, Parc National de 
Port-Cros publ., 8 : 1-84.

CATANESE G., GRAU A., VALENCIA J.M., GARCIA-MARCH J.R., VÁSQUEZ-LUIS M., ALVAREZ E., 
DEUDERO S., DARRIBA S., CARBALLAL M.J., VILLALBA A., 2018. Haplosporidium pinnae 
sp. nov., a haplosporidan parasite associated with mass mortalities of the fan mussel, Pinna 
nobilis, in the Western Mediterranean Sea. J. Invert. Pathol., 157: 9-24.

CEBRIAN E., BALLESTEROS E., 2010. Invasion of Mediterranean benthic assemblages by red alga 
Lophocladia lallemandii (Montagne) F. Schmitz: depth-related temporal variability in biomass 
and phenology. Aquatic Botany, 92: 81-85.

COPPEJANS E., 1983. Iconographie d’algues méditerranéennes. Chlorophyta, Phaeophyta, 
Rhodophyta. Bibliotheca Phycologica, 63: i-xxvii + 1-317.

EINAV R., GUIRY M.D., ISRAEL A., 2021. A revised list of seaweeds from the Red Sea (1756-2020). 
Isr. J. Plant Sci.: 1-73.

EL ZRELLI R., MANSOUR L., CROCETTA F., RABAOUI L., 2021. The macroalgae Lophocladia 
lallemandii and Sarconema filiforme and the spaghetti bryozoan Amathia verticillata in native 
seagrass beds in the Gulf of Gabès (southeastern Tunisia, Mediterranean Sea). BioInvasions 
Records, 10 (1): 103-108.

FELDMANN J., FELDMANN G., 1938. Présence du Lophocladia lallemandi (Mont.) Schmitz), aux 
environs d’Alger. Bull. Soc. Hist. Nat. Afr. Nord, 29 : 479.

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. 
Mar. Pollut. Bull., 28 (9): 523-526.

GALIL B.S., MARCHINI A., OCCHIPINTI-AMBROGI A., 2018. East is east and West is west? 
Management of marine bioinvasions in the Mediterranean Sea. Estuar., Coast. Shelf Sci., 201: 
7-16.

GIAKOUMI S., PEY A., DI FRANCO A., FRANCOUR P., KIZILKAYA Z., ARDA Y., RAYBAUD V., 
GUIDETTI P., 2019. Exploring the relationships between marine protected áreas and invasive 
fish in the world’s most invaded seas. Ecol. Appl., 29 (1): 1-12.

GROSS H., GOEGER D.E., HILLS P., MOOBERRY S.L., BALLANTINE D.L., MURRAY T.F., VALERIOTE 
F.A., GERWICK W.H., 2006. Lophocladines, bioactive alkaloids from the red alga Lophocladia 
sp. J. Nat. Prod., 69 (4): 640-644.

GUIDETTI P., BALATA P., BALLESTEROS E., DI FRANCO A., HEREU B., MACPHERSON E., MICHELI 
F., PAIS A., PANZALIS P., ROSENBERG A.A., ZABALA M., SALA E., 2014. Large-scale 
assessment of Mediterranean Marine Protected Areas effects on fish assemblages. Plos One, 
9 (4): 1-14 (e91841).

HARMELIN J.G., RUITTON S., 2010. The thermophilic Asteroidea Ophidiaster ophidianus (Lamarck) 
on the NW Mediterranean coasts: evidence of frequency increase. Sci. Rep. Port-Cros Natl. 
Park, 24: 127-137.

LEJEUSNE C., CHEVALDONNÉ P., PERGENT-MARTINI C., BOUDOURESQUE C.F., PEREZ T., 
2010. Climate change effects on a miniature ocean: the highly diverse, highly impacted 
Mediterranean Sea. Trends Ecol. Evol., 25 (4): 250-260.

MANNINO A.M., BALISTRERI P., 2021. Invasive alien species in Mediterranean Marine Protected 
Areas: the Egadi Islands (Italy) case study. Biodiversity, 10 (1080): 1-11.

MOODLEY D., ANGULO E., CUTHBERT R.N., LEUNG B., TURBELIN A., NOVOA A., KOURANTIDOU 
M., HERINGER G., HAUBROCK P.J., RENAULT D., ROBUCHON M., FANTLE-LEPCZYK J., 
COURCHAMP F., DIAGNE C., 2022. Surprisingly high economic costs of biological invasions 
in protected areas. Biol. Inv., xx: xx-xx.

OCCHIPINTI-AMBROGI A., MARCHINI A., CANTONE G., CASTELLI A., CHIMENZ C., CORMACI 
M., FROGLIA C., FURNARI G., GAMBI M. C., GIACCONE G., GIANGRANDE A., GRAVILI C., 
MASTROTOTARO F., MAZZIOTTI C., ORSI-RELINI L., PIRAINO S., 2011. Alien species along 
the Italian coasts: an overview. Biological Invasions. 13 (1): 215-237.

PETERSEN H.E., 1918 Algae (excl. calcareous algae). In: Report of the Danish Oceanographical 
Expeditions 1908-1910 to the Mediterranean and adjacent seas. Vol. 2, Biology, Schmidt J. 
(ed.), København: 1-20.

POR F.D., 1978. Lessepsian migrations. The influx of Red Sea biota into the Mediterranean by way of 
the Suez Canal. Springer publ., Berlin: i-viii + 1-228.

RUITTON S., LEFEBVRE C., 2021. Toward a recovery of the pen shell Pinna nobilis in the French 
Mediterranean open sea? Sci. Rep. Port-Cros Natl. Park, 35: 429-434.



 66 

RUITTON S., BLANFUNÉ A., BOUDOURESQUE C.F., GUILLEMAIN D., MICHOTEY V., ROBLET S., 
THIBAULT D., THIBAUT T., VERLAQUE M., 2021. Rapid spread of the invasive brown alga 
Rugulopteryx okamurae in a National Park in Provence (France, Mediterranean Sea). Water, 
13 (16 – 2306): 1-11.

SCHAFFELKE B., SMITH J.E., HEWITT, C.D., 2006. Introduced macroalgae – A growing concern. J. 
Appl. Phycol., 18: 529-541.

SIMBERLOFF D., 2000. No reserve is an island: marine reserves and nonindigenous species. Bull. 
Mar. Sci., 66 (3): 567-580.

SUREDA A., BOX A., TERRADOS J., DEUDERO S., PONS A., 2008. Antioxidant response of the 
seagrass Posidonia oceanica when epiphytized by the invasive macroalgae Lophocladia 
lallemandii. Mar. Envir. Res., 66: 359-363.

TIBERTI L., IACONO G., GAMBI M.C., MANNINO A.M., 2021. Invasions of the nonindigenous red 
alga Lophocladia lallemandii (Montagne) F. Schmitz off the Island of Ischia (Tyrrhenian Sea, 
Italy). BioInvasions Records 10 (1): 91–102.

TOMAS F., BOX A., TERRADOS J., 2011a. Effects of invasive seaweeds on feeding preference and 
performance of a keystone Mediterranean herbivore. Biol. Invasions, 13: 1559-1570.

TOMAS F., CEBRIAN E., BALLESTEROS E., 2011b. Differential herbivory of invasive algae by native 
fish in the Mediterranean Sea. Estuar. Coast. Shelf Sci., 92: 27-34.

VERLAQUE M., 2001. Checklist of the macroalgae of Thau Lagoon (Hérault, France), a hot spot of 
marine species introduction in Europe. Oceanologica Acta, 24 (1): 29-49.

VERLAQUE M., BOUDOURESQUE C.F., MINEUR F., 2007. Oyster transfers as a vector for marine 
species introductions: a realistic approach based on the macrophytes. In: Impact of mariculture 
on coastal ecosystems, CIESM Workshop Monographs, F. Briand (ed.), CIESM publ., Monaco, 
32: 39-47.

VERLAQUE M., RUITTON S., MINEUR F., BOUDOURESQUE C.F., 2015. CIESM Atlas of exotic 
species. 4. Macrophytes. BRIAND F. (ed.), CIESM Publisher, Monaco: 1-362.

ZENETOS A., GOFAS S., VERLAQUE M., CINAR M.E., GARCÍA RASO J.E., BIANCHI C.N., MORRI 
C., AZZURRO E., BILECENOGLU M., FROGLIA C. SIOKOU S., VIOLANTI D., SFRISO A., SAN 
MARTÍN G., GIANGRANDE A., KATAĞAN T., RAMOS-ESPLÁ A., MASTROTOTARO F., OCAÑA 
O., ZINGONE A., GAMBI M.C., STREFTARIS N., 2010. Alien species in the Mediterranean Sea 
by 2010. A contribution to the application of European Union’s Marine Strategy Framework 
Directive (MSFD). Part I. Spatial distribution. Mediterr. Mar. Sci.,11 (2): 381-493.




