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Abstract. The only Italian population of the lacertid Psammodromus algirus is found
in Conigli islet whereas the species is absent from the nearby island of Lampedusa.
The phylogeographic relationships of this population were investigated. Mitochondrial
DNA (12S rRNA and 16S rRNA) fragment sequences were analysed and compared
with already published sequences from the whole species range. In all the analyses, the
sample from Conigli grouped with those from Morocco and not with the closer Tuni-
sian ones. Such surprising result poses serious doubts to the traditional interpretation
of the enigmatic distribution pattern of this species in Italy suggesting a recent colo-
nisation of the islet from NW Africa, probably human-mediated, rather than a land
crossing from Tunisia during the Pleistocene.
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INTRODUCTION

The Large Psammodromus, Psammodromus algirus, is a medium-sized lacertid with
ground-dwelling habits extensively distributed on both sides of the Western Mediter-
ranean Basin (Fig. 1). Throughout its range, this generalist species is usually very com-
mon (Carretero et al., 2002; Sindaco, 2006) constrained only by the availability of some
plant cover (Carretero and Llorente, 1997). However, in Italy, the species is restricted to
the small islet of Conigli (Lampedusa, Pelagian Islands), where it occupies an area of 3
ha covered by nitrophilous vegetation. Since its discovery (Zavattari, 1954), the presence
of this population has remained biogeographically unexplained since the islet is separated
only by a channel of 30 m width and 1.5 m depth from the main island of Lampedusa
where the species is completely absent (Sindaco, 2006). Distance to the closest African
population on the Tunisian coast is 130 km. Recent literature tentatively invokes historical
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changes in the landscape and predators due to human introductions to justify the absence
from Lampedusa (Corti and Lo Cascio, 2002).

The species seems, in fact, a poor islet colonizer (Carretero et al., 1993), at least in
comparison with Podarcis sp. (Corti et al., 1999; Poulakakis et al., 2003; Harris et al.,
2005). However, phylogeographic evidence indicates that transmarine colonisations in
this species are not unrealistic (Carranza et al., 2006). Using mitochondrial markers, a
recent study (Carranza et al., 2006) detected strong phylogeographic structure in the
species. Two clades separated by 3.6 My, one in East Iberia and the other in West Iberia
and North Africa, were detected. Separation between Iberia and North Africa (1.9 My)
indicates a crossing of the Gibraltar Strait, after the refilling of the Mediterranean at the
end of the Messinian (5.6 My, Hsii et al., 1977). Moreover, within North Africa, the sep-
aration between the populations from Morocco and Tunisia is estimated to be 1.5 My
(Carranza et al., 2006).

In this context, here we aim to assess the phylogeographic affinities of the Conig-
li population through comparison with the lineages previously described using mtDNA
sequence data in order to determine the origin of this colonization.

MATERIAL AND METHODS

A juvenile specimen of P. algirus was collected from Conigli islet (35°30°37”N, 11°33’30”E,
Fig. 1) in September, 2005. Once digital photographs were taken and a tail tip was collected, the liz-
ard was released in the site of capture. In the lab, total genomic DNA was extracted using standard
methods, following Harris et al. (1998). Polymerase Chain Reaction primers used in both amplifica-
tion and sequencing were 12Sa and 12Sb for the 12S rRNA gene and 16SL and 16SH for the 16S
rRNA gene (Kocher et al., 1989). Amplification conditions were the same as described by Harris et
al. (1998). Amplified fragments were sequenced using a 310 Applied Biosystem DNA Sequencing
Apparatus following the manufacturer’s protocols. Mitochondrial DNA sequences were aligned by
eye. Aligned sequences were 901 base pairs long. GenBank accession numbers of new sequences are
FJ799792 (16S rRNA) and FJ799793 (12S rRNA).

The data were imported into PAUP* v. 4.0b10 (Swofford, 2002) for phylogenetic analysis.
Both Neighbour Joining (NJ) and Maximum Parsimony (MP) were used to estimate relationships.
Representatives of all major lineages found by Carranza et al. (2006) were included. Psammodromus
blanci, P. h. hispanicus and P. h. edwarsianus were included as outgroups. For MP a 10 replicate
heuristic search was used. In both cases support for nodes was estimated using the bootstrap tech-
nique (Felsenstein, 1985) with 1000 replicates. Additionally relationships were estimated in a Baye-
sian framework, using MrBayes v. 3.1.2 (Huelsenback and Ronquist, 2001), with 1 x 10° generations
using a general-time-reversible model of evolution with a gamma model of among site rate variation
and an estimated proportion of invariable sites. After the burning period remaining trees were used
to estimate posterior nodal probabilities.

RESULTS

Including the outgroups, 31 combined mtDNA sequences were analyzed. MP analysis
found 5826 equally parsimonious trees of 234 steps. All estimates of relationships differed
only at nodes without strong support (Fig. 2). All analyses recovered the sample from
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Fig. 1. Map showing distribution range of P. algirus in shade (after Miras et al., 2006). In the square,
Lampedusa island with Conigli islet marked with a circle.

Conigli islet as a branch within a group otherwise comprised of samples from Morocco.
Relationships between major clades differed slightly from those proposed by Carranza et
al. (2006) probably due to the weak resolution of these nodes.

DISCUSSION

Although only a single specimen was sequenced, the two different mitochondrial
markers undoubtedly indicate a phylogeographic affinity with the Moroccan populations.
Such result not only allow ascribing the Conigli population to the nominal subspecies
(Terra typica: ‘Mauritania’ Linnaeus, 1758) but also poses serious doubts on the tradi-
tional interpretation of the enigmatic distribution pattern of P. algirus in the Pelagian
archipelago. Certainly, the bathymetry indicates that Lampedusa was connected with
Tunisia during the last glacial maximum (Masseti, 2002) and the small islet of Conigli
seems to have been united to Lampedusa until the Roman time (Corti and Lo Cascio,
2002), so that both could have easily been colonised by land from Tunisia during the
Pleistocene. The absence of the species from Lampedusa was usually attributed to the
degradation of the vegetation by imported herbivores together with the probable increase
of predation pressure derived from the introduction of saurophagous snakes of the gen-
era Malpolon and Macroprotodon (Corti and Lo Cascio, 2002), both absent in Conigli.
However, in other regions of its distribution range, P. algirus occurs in habitats with low
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Fig. 2. Tree derived from NJ analysis, based on partial 12S rRNA and 16S rRNA sequences. Sample from
Conigli islet in bold, all others from Carranza et al. (2006). Nodes found in the strict consensus of 5826
equally parsimonious trees are indicated with an *. Bootstraps from NJ and MP are given above, and
Bayesian probabilities below the nodes.

plant cover and coexists with those snakes. Conversely, the unexpected phylogeographic
results obtained here suggest a more recent colonization from a distant area (NW Africa),
probably human-mediated. Although infrequent, there is at least one case of introduction
reported for Mallorca, Balearic Islands (Masius, 1999; Vicens, 2005). This evidence, does
not support the previously accepted theory of extinction, but makes it more feasible that
the species had never existed on Lampedusa (Sindaco, 2006). Further analyses of fossil
remains could confirm or discard this last hypothesis. In conservation terms, the pre-
viously suggested introduction of this species in the main island (Padoa-Schioppa and
Massa, 2001) is, hence, not recommended.
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