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The Moorish wall gecko, Tarentola mauritanica (Linnaeus, 
1758) is considered a common Mediterranean species com-
plex of the family Phyllodactylidae. It originated in mid to 
late Miocene (around 8.69 Mya) (Rato et al. 2012). In the 
Mediterranean region (southern Europe, the Mediterra-
nean islands and North Africa), T. mauritanica is classi-
fied into five distinct mtDNA haplotype groups. The Euro-
pean mtDNA haplotype lineage is the most geographically 
widespread (Harris et al. 2004a, b, Rato et al. 2010). This 
lineage originated probably in Morocco around 2.47 Mya 
and it is characterized by a single common mtDNA haplo-
type, distributed across a large part of southern Europe 
and many Mediterranean islands. Low mtDNA variability 
is probably the result of the combination of recent coloni-
zation events and a selective sweep process (Harris et al. 
2004a, b, Rato et al. 2010, Rato et al. 2012).

The current distribution of T. mauritanica extends from 
North Africa (from Western Sahara to Tunisia), through 
coastal areas of Portugal, France, costal and central ar-
eas of Spain and Italy, and it is scattered along the west-
ern coast of the Balkan Peninsula (Radovanović 1941, 
Bons & Geniéz 1996, Martínez-Rica et al. 1997, Arnold 
& Ovenden 2002, Rato et al. 2012). It has also been re-
corded on most of the Mediterranean islands such as Sic-
ily, Corsica, Sardinia, Malta and Crete (Martínez-Rica et 
al. 1997, Arnold & Ovenden 2002). This species is largely 
synanthropic (Arnold & Ovenden 2002). Its close coex-
istence with humans is responsible for anthropogenic in-
troductions to several overseas localities, such as the Mac-

aronesian Archipelagos, Balearic Islands, Argentina, Uru-
guay, and the USA (e.g., Báez & Biscoito 1993, Arnold 
& Ovenden 2002, Kraus 2008, Barreiros et al. 2010). In 
Greece, the Moorish wall gecko is distributed in the west-
ern part of the Peloponnese Peninsula, Crete (including 
Dia Island), and several Ionian Islands like Cephalonia, 
Ithaca, Strofades and Zakynthos (Chondropoulos 1986, 
Valakos & Mylonas 1992, Wilson 2006, Valakos et al. 
2008). 

The island of Corfu is the second largest (ca. 591 km2) 
of the Ionian Islands. With a small satellite island it forms 
the northwestern border of Greece, lying 2.5–20 km west 
off the coasts of Albania and Greece. Its Mediterranean cli-
matic conditions and close position to the mainland are 
the main factors supporting the diversity of its herpetofau-
na with 8 amphibian and 29 reptile species (e.g., Tóth et 
al. 2002, Razzetti et al. 2004, Šandera et al. 2004). Sev-
eral species of Corfu reptiles are probably allochthonous, 
e.g., Stell agama stellio (Linnaeus, 1758) (Tóth et al. 2002), 
which occurs here outside the main area of its range, and 
Podarcis muralis (Laurenti, 1768), which has recently 
been recorded from close to the port of Corfu Town (Hill 
& Mayer 2004, Šandera & Šanderová 2004). Although 
the island has been studied frequently by herpetologists 
(cf. Boettger 1889, Mertens 1961, 1968, Wütschert 
1984, Keymar 1984, Chondropoulos 1986, Tóth et al. 
2002, Šandera et al. 2004, Šandera & Šanderová 2004, 
Vala kos et al. 2008), none of them have ever mentioned 
T. mauritanica to occur here.
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During a herpetological excursion on Corfu Island in 
August 2011, we discovered a population of T. mauritani-
ca living in the central part of the island, i.e., at the foot-
ball stadium of Olympos Kerkyra 1934 (39.6077872° N, 
19.9029289° E; UTM 50 × 50 km 34SDJ1) at Corfu Town, 
quarter Kanalia near the Chalikiopulos lagoon and Cor-
fu International Airport. During two back to back evening 
visits (13/14 August 2011) to the locality, we observed and 
photographed two adult individuals of T. mauritanica on 
the boundary wall of the stadium, two adult individuals on 
the substitution benches, and six adult individuals on the 
small houses near the football stadium. We also recorded 
three juvenile individuals, which might indicate a self-sus-
taining population of T. mauritanica at this locality. In July 
2012, during another trip to Corfu, five adult individuals 
were recorded at the same spots as in 2011 (boundary wall, 
substitution benches and immediate vicinity), and dozens 
of individuals were recorded living in the tribune of the 
football stadium. Other recorded reptilian species in the 
locality were S. stellio, Algyroides nigropunctatus (Linnae-
us, 1758), Testudo hermanni Gmelin, 1789, and Hemidacty-
lus turcicus (Duméril & Bibron, 1839). 

In order to ascertain the origin of the population, a few 
individuals were caught and the tips of their tails collected 
in ethanol for molecular analysis. All sampled specimens 
were released back at their localities. Genomic DNA was 
extracted from three samples using a commercial DNA ex-
traction kit (DNeasy® Blood and Tissue Kit [Qiagen]). For 
PCR amplification of 12S rRNA and 16S rRNA fragments, 
we opted for the specific primers 12S rRNA 5´-ACTAG-
GATTAGATACCCTACTATGC-3´ and 5´-GAGGGT-
GACGGGCGGTGTGT-3´; 16S rRNA 5´-CGCCTGTT-
TACCAAAAACAC-3´ and 5´-CGGTCTGAACTCAGAT-
CACG-3´. The temperature profile for 35 cycles of PCR 
amplification was 3 min at 95°C (initial denaturation step), 
30 s at 95°C, 30 s at 58°C and 54°C (annealing temperature 
for 12S rRNA or 16S rRNA primers, respectively), 90 s at 
72 °C, followed by a final extension step of 4 min at 72°C. 
The amplified products were purified and sequenced (3130 
Genetic Analyzer by Applied Biosystems®) in both direc-
tions. For phylogenetic analyses, we aligned 57 specimens 
or reference sequences from GenBank (cf. Rato et al. 
2010) with our sequences obtained from the species sam-
ples collected on Corfu Island. We combined 12S rRNA 
and 16S rRNA sequences into one sequence for each in-
dividual and used Tarentola boettgeri Steindachner, 
1891 (AF186123, KC190930) as outgroup (following Car-
ranza et al. 2002). Our new sequences were deposited in 
GenBank under accession numbers KF937795, KF937796, 
KF937797, KF937798, KF937799, and KF937800. A multi-
ple sequence alignment was carried out using MEGA 5.2.2 
(Tamura et al. 2011) with a MUSCLE algorithm (Edgar 
2004) with manual adjustments. The data were used to 
construct an ML phylogenetic tree with MEGA 5.2.2 (Ta-
mura et al. 2011). The subsequent tree search was conduct-
ed using the Tamura-Nei substitution model, using all sites 
for missing data treatment, the heuristic method Subtree-

Pruning-Regrafting (level 5), and very weak branch swap 
filter. The robustness of the obtained phylogeny was evalu-
ated by a bootstrap method with 10,000 replications. 

Including the outgroup, we analysed a total of 61 com-
bined mtDNA sequences, with an approximate length of 
818 bp with 248 variable sites. ML analysis supported the 
tree with same topology as was reported by Rato et al. 
(2010) in which our three sequences (K066, K069, and 
K070) clustered with the European-Moroccan-Tunisian 
clade (Fig. 1A). 

Geckos are one of the top-ten most successful intro-
duced animal groups in the world. For example, the suc-
cessful establishment rate of this group is around 76% in 
North America (Bomford et al. 2005). In general, the 
overall distribution of T. mauritanica in the western Bal-
kans (scattered in the western coastal regions and absence 
in the eastern parts of the peninsula and on many of the 
Aegean Islands; cf. Martínez-Rica et al. 1997, Valakos 
et al. 2008) suggests that its occurrence will probably not 
be natural there, but rather the result of recent anthropo-
genic introduction from western parts of the Mediterra-
nean or northern Africa (see Harris et al. 2004a, Rato 
et al. 2010). Similar conclusion were drawn in the case of 
Chalcides ocellatus (Forskål, 1775), which was probably 
introduced alongside a certain commercial product (plants 
or soil) that is exported in large volumes from Cyrenaica to 
destinations in the eastern Mediterranean (Kornilios et 
al. 2010). The widespread occurrence of T. mauritanica in 
the Peloponnese and on Crete (see Martínez-Rica et al. 
1997) can be explained with the more intense commercial 
relationships between Greece and other important Med-
iterranean regions (cf. Kyriazi et al. 2013), mainly with 
mainland Italy and Sicily, negating a historical natural dis-
persion of this species in the Balkans (e.g., from its north-
ern parts), as is also supported by the molecular results of 
Harris et al. (2004a) and Rato et al. (2010).

Based on our observations, we assume that T. mauri-
tanica forms a newly introduced population on Corfu, 
and it is the 30th reptilian species of the island (cf. Tóth et 
al. 2002, Hill & Mayer 2004). The absence of variability 
among Corfu samples and their similarity with other pub-
lished sequences documents that the Corfu population is 
a member of the mtDNA lineage that occurs in most of 
Europe. To us, there exist two most plausible hypotheses 
on the geographic origin of the T. mauritanica popula-
tion on Corfu: (i) from the nearest population of this spe-
cies on the mainland (cf. Radovanović 1941, Hunt 1957, 
Martínez-Rica et al. 1997, Polović & Ljubisavljević 
2010) such as the Italian coast in the Apulian region (ap-
prox. 200 km distant from the port of Brindisi), coastal ar-
eas of Dalmatia and Montenegro, or Greek mainland coast 
(Peloponnese Peninsula, approx. 210 km); or (ii) from the 
Ionian Islands (Chondropoulos 1986, Valakos & Mylo-
nas 1992, Wilson 2006, Valakos et al. 2008). Considering 
the very dense maritime traffic between the Italian cities of 
Bari or Brindisi and between the Greek Patra and Corfu, 
we assume that this recent introduction took place from 
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Italy or Greece. This corresponds with our finding the spe-
cies in the vicinity of Corfu Town, the main port of the is-
land. However, due to it’s the locality’s proximity to Corfu 
International Airport, we cannot exclude the possibility of 
transportation by aircraft cargo. Similar studies also sup-
port this assumption (Báez & Biscoito 1993, Jesus et al. 
2002, Sciberras & Schembri 2006, Jesus et al. 2008, Vas-
concelos et al. 2009, Barreiros et al. 2010, Rivera et al. 
2011, Wagner et al. 2012).

We suggest that T. mauritanica was introduced to Corfu 
probably after 2000. In 2002, a few individuals of this spe-

cies were supposedly observed in the north of the island 
in Agios Stefanos, which is about 30 km from Corfu Town 
(J. Všetička pers. comm.). Our observations suggest that 
the colonization of T. mauritanica on Corfu Island started 
around 2000, because studies conducted before this point 
of time (see citations above) did not indicate the presence 
of this species on the island in spite of intensive field re-
search.

Introduced reptiles can have negative impacts on na-
tive species (predation, competition for food, basking sites 
and other resources, spread of diseases and parasites, over-

Figure 1. (A) Phylogenetic position of three specimens of Tarentola mauritanica from Corfu (red arrow) in a mitochondrial phylogeny 
of this species complex as inferred from Maximum Likelihood Analyses (12S rRNA and 16S rRNA) of 57 specimens from GenBank. 
(B) Adult individual found on the wall of the substitution benches. (C) Boundary wall of the stadium. (D) Football stadium of Olym-
pos Kerkyra 1934.
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population etc.). These processes are especially harming 
on islands (see, e.g., Powell et al. 1990, Butterfield et 
al. 1997). Therefore, future mapping of the occurrence of 
T. mauritanica in the whole of Corfu is necessary in order 
to obtain more information on its potential impacts on the 
native fauna.

Acknowledgements

We are very grateful to all students who participated in the excur-
sion for their help in the field, namely Barbora Bajerová (from 
Olomouc, Czech Republic), David Blažek (České Budějovice), 
and Petra Hlaváčová (Praha). Also we would like to thank 
Prem Prashant Chaudhary (Olomouc), Lukáš Kratochvíl 
(Praha), and anonymous reviewers for their comments to the 
manuscript. 

References

Arnold, E. N. & D. Ovenden (2002): A field guide to the rep-
tiles and amphibians of Britain and Europe. − London (Col-
lins), 280 pp.

Báez, M. & M. Biscoito (1993): First record of Tarentola mauri-
tanica mauritanica from the island of Madeira (NE Atlantic). 
− First symposium of fauna and flora of the Atlantic islands. 
October, 1993, Funchal, Madeira. Abstracts, p. 7.

Barreiros, J. P., R. B. Elias, J. Lourenço, E. Dias & P. Borges 
(2010): First records of Tarentola mauritanica (Linnaeus, 1758) 
(Reptilia; Gekkonidae) in the Azores. − Arquipelago. Life and 
Marine Sciences, 27: 73−75.

Boettger, O. (1889): Herpetologische Miscellen. I. − Epirus. Ber. 
Senckenbergische Naturforschende Gesellschaft, 1888/89: 
267−276.

Bomford, M., F. Kraus, M. Braysher, L. Walter & L. Brown 
(2005): Risk assessment model for the import and keeping of 
exotic reptiles and amphibians. − A report produced by the 
Bureau of Rural Sciences for The Department of Environment 
and Heritage. – Commonwealth of Australia, Canberra, 110 
pp.

Bons, J. & P. Geniez (1996):  Anfibios y Reptiles de Marruecos 
(incluyendo Sáhara Occidental). − Atlas Biogeográfico. Aso-
ciación Herpetológica Española, 319 pp.

Butterfield, B. P., W. E. Meshaka Jr. & C. Guyer (1997): Non-
indigenous amphibians and reptiles. – pp. 123−137 in: Simber-
loff, D., D. C. Schmitz & T. C. Brown (eds): Strangers in 
paradise: impact and management of non-indigenous species 
in Florida. − Island Press.

Carranza, S., E. N. Arnold, J. A. Mateo, & P. Geniez (2002): 
Relationships and evolution of the North African geckos, 
Geckonia and Tarentola (Reptilia: Gekkonidae), based on 
mito chondrial and nuclear DNA sequences. − Molecular 
Phylo genetics and Evolution, 23: 244–256.

Chondropoulos, B. P. (1986): A checklist of the Greek reptiles. 
I. The lizards. − Amphibia-Reptilia, 7: 217−235.

Edgar, R. C. (2004): MUSCLE: multiple sequence alignment 
with high accuracy and high throughput. − Nucleic Acids Re-
search, 32: 1792−1797.

Harris, D. J., V. Batista, P. Lymberakis & M. T. Carretero 
(2004a): Complex estimates of evolutionary relationships in 

Tarentola mauritanica (Reptilia: Gekkonidae) derived from 
mitochondrial DNA sequence. − Molecular Phylogenetics and 
Evolution, 30: 855−859.

Harris, D. J., V. Batista, M. A. Carretero & N. Ferrand 
(2004b): Genetic variation in Tarentola mauritanica (Reptilia: 
Gekkonidae) across the Strait of Gibraltar derived from mito-
chondrial and nuclear DNA sequences. − Amphibia-Reptilia, 
25: 451−459.

Hill, J. & W. Mayer (2004): First record of the Wall Lizard Po-
darcis muralis (Laurenti, 1768) from the Ionian Island of Cor-
fu. – Herpetozoa, 17: 94−96.

Hunt, T. J. (1957): Notes on the reptilian fauna of the Kastela, Dal-
matia. − British Journal of Herpetology, 2: 65−69. 

Jesus, J., A. I. Freitas, A. Brehm & D. J. Harris (2002): An in-
troduced population of Hemidactylus mabouia (Moreau de 
Jonnés, 1818) on Madeira Island. – Herpetozoa, 15: 179−180.

Jesus, J., A. Lemos, R. Gonçalves & A. Brehm (2008): First 
record of Tarentola mauritanica (Linnaeus, 1758) on Porto 
Santo Island. – Herpetozoa, 20: 175−177.

Keymar, P. F. (1984): Vorläufige Ergebnisse herpetologischer 
Aufsammlungen auf den ionischen Inseln: I. Korfu und Paxos. 
− Annalen des Naturhistorischen Museums in Wien, 86B: 
285−286.

Kornilios, P., P. Kyriazi, N. Poulakakis, Y. Kumlutaş, Ç. Il-
gaz, M. Mylonas & P. Lymberakis (2010): Phylogeography 
of the ocellated skink Chalcides ocellatus (Squamata, Scinci-
dae), with the use of mtDNA sequences: A hitch-hiker’s guide 
to the Mediterranean. − Molecular Phylogenetics and Evolu-
tion, 54: 445−456.

Kraus, P. (2008): Alien Reptiles and Amphibians: A Scientific 
Compendium and Analysis. − Springer Verlag, 563 pp.

Kyriazi, P., P. Kornilios, Z. T. Nagy, N. Poulakakis, Y. 
Kumlutaş, Ç. Ilgaz, A. Avcı, B. Göçmen & P. Lymberakis 
(2013): Comparative phylogeography reveals distinct coloni-
zation patterns of Cretan snakes. − Journal of Biogeography, 
40: 1143−1155.

Martínez-Rica, J. P. (1997): Tarentola mauretanica. – pp. 
214−215 in: Gasc, J. P., A. Cabela, J. Crnobrnja-Isailovic, 
D. Dolmen, K. Grossenbacher, P. Haffner, J. Lescure, H. 
Martens, J. P. Martínez Rica, H. Maurin, M. E. Oli veira, 
T. S. Sofianidou, M. Veith & A. Zuiderwijk (eds): Atlas of 
amphibians and reptiles in Europe. − Collection Patrimoines 
Naturels, 29, Societas Europaea Herpetolo gi ca, Muséum Na-
tional d’Histoire Naturelle & Service du Patrimoine Naturel, 
Paris, 496 pp.

Mertens, R. (1961): Die Amphibien und Reptilien der Insel Kor-
fu. − Senckenbergiana Biologica, Frankfurt am Main, 42: 1−29.

Mertens, R. (1968): Nachträge zur Reptilienfauna der Insel Kor-
fu. − Senckenbergiana Biologica, Frankfurt am Main, 49: 
173−180. 

Polović, L. & K. Ljubisavljević (2010): Herpetofaunal Richness 
of the Skadar Lake Region, Montenegro: a Review and Update. 
− Scripta Scientiarum Naturalium, 1: 113−121.

Powell, R., D. D. Smith, J. S. Parmerlee Jr., C. V. Taylor & 
M. L. Jolley (1990): Range expansion by an introduced anole: 
Anolis porcatus in the Dominican Republic. − Amphibia-Rep-
tilia, 11: 421−425.

Radovanović, M. (1941): Zur Kenntnis der Herpetofauna des 
Balkans. − Zoologischer Anzeiger Leipzig, 136: 145−159.



176

Correspondence

Rato C., S. Carranza & D. J. Harris (2012): Evolutionary his-
tory of the genus Tarentola (Gekkota: Phyllodactylidae) from 
the Mediterranean Basin, estimated using multilocus se-
quence data. − BMC Evolutionary Biology, 12: 1−12.

Rato C., S. Carranza, A. Perera, M. A. Carretero & D. J. 
Harris (2010): Conflicting patterns of nucleotide diversity 
between mtDNA and nDNA in the Moorish gecko, Tarento-
la mauritanica. − Molecular Phylogenetics and Evolution, 56: 
962−971.

Razzetti, E., T. Bader, K. Bilek, M. Delfino, A. R. Di Cer-
bo, M. Duda, J. Hill, F. Rathbauer, Ch. Riegler & R. Sac-
chi (2004): A contribution to the knowledge of the herpeto-
fauna of the Greek island of Corfu. – pp. 207−216 in: Zuffi, 
M. A. L. (ed.): Societas herpetologica italica: atti del V Con-Societas herpetologica italica: atti del V Con-
gresso nazionale: Calci (PI), − 29 settembre–3 ottobre 2004 
(2004/2007).

Rivera, X., O. Arribas, S. Carranza & J. Maluquer-Mar-
galef (2011): An introduction of Podarcis sicula in Catalonia 
(NE Iberian Peninsula) on imported olive trees. − Butlletí de 
la Societat Catalana d’Herpetologia, 19: 79−85.

Sciberras, A. & P. J. Schembri (2006): Occurrence of the alien 
Bedriaga’s frog (Rana bedriagae Camerano, 1882) in the Mal-
tese Islands, and implication for conservation. − Herpetologi-
cal Bulletin, 95: 2−5.

Šandera, M. & H. Šanderová (2004): Příspěvek k  poznání 
výskytu a biologie některých zástupců herpetofauny na Korfu. 
– Terarista, 7: 33−48 (in Czech with English summary).

Šandera, M., Š. Medikus & H. Šanderová (2004): Poznámky 
k  herpetofauně Korfu a  ostrova Paxos – Comments to the 
Herpetofauna of Corfu and Island Paxos. − Herpetologické 
informace, 3: 24−30 (in Czech and English).

Tamura, K., D. Peterson, N. Peterson, G. Stecher, M. Nei & 
S. Kumar (2011): MEGA5: Molecular Evolutionary Genetics 
Analysis using Maximum Likelihood, Evolutionary Distance, 
and Maximum Parsimony Methods. − Molecular Biology and 
Evolution, 28: 2731−2739.

Tóth, T., L. Krecsak, T. Madsen & B. Újvári (2002): Herpeto-
faunal locality records on the Greek Island of Corfu. – Herpe-
tozoa, 15: 149−169.

Valakos, E. & M. Mylonas (1992): Distribution and ecological 
aspects of the herpetofauna of Strofadhes Islands (Ionian Ar-
chipelago, Greece). – Herpetozoa, 5: 33−39. 

Valakos, E. D., P. Pafilis, K. Sotiropoulos, P. Lymberakis, P. 
Maragou & J. Foufopoulos (2008): Amphibian and Rep-
tiles of Greece. − Chimera publications. Frankfurt am Main, 
463 pp.

Vasconcelos, R., S. Rocha, J. C. Brito, S. Carranza & D. J. 
Harris (2009): First report of introduced African Rainbow 
Lizard Agama agama (Linnaeus, 1758) in the Cape Verde Is-
lands. – Herpetozoa, 21: 183−186.

Wagner, W., A. M. Bauer, T. M. Wilms, M. Barts & W. Böhme 
(2012): Miscellanea Accrodontia: Notes On Nomenclature, 
Taxonomy and Distribution. − Russian Journal of Herpeto lo-
gy, 19: 177−189.

Wilson, M. J. (2006): Herpetological observation on the Greek 
islands of Keffalinia and Zakynthos. − Herpetological Bulle-
tin, 97: 19−28.

Wütschert, R. (1984): Neues über die Reptilienfauna der Insel 
Korfu. – Salamandra, 20: 221−228.


