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Abstract

The European leaf toed Gecko, Euleptes europaea, is a strictly nocturnal species endemic to the western Mediterranean and has
long been considered a rock-specialist as it is associated with this habitat during its entire daily and life cycle. In this study, we re-
port observations of arboreal behaviour in E. europaea, collected during field research over a 40-year period from across the entire
species range. We provide a review of the available information on this topic that contributes to a refined view of the habitat uses
and arboreal abilities of this species. Arboreal behaviour in E. europaea was observed throughout the year, across different macro-
habitats, on a wide variety of tree, shrub, and bush species, on various parts of the plant (trunk, branches, fronds, twigs, leaves), and
at different height from the ground. Remarkably, E. europaea shows an extraordinarily agile arboreal locomotion associated with
striking morphological adaptations to an arboreal lifestyle, namely a prehensile tail bearing a terminal adhesive pad that supplements
grasping force, an equilibrium asset, and scansor adhesion both in static condition and during escape. We conclude that E. europaea
is a climbing gecko (opposed to ground dwelling), occupying both rocky and arboreal microhabitats. While the evolutionary origin
and ecological drivers of the arboreal behaviour of E. europaea remains to be fully investigated, this realization has important impli-
cations for designing fieldwork research and management strategies for conservation.
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Introduction use. Some species are habitat generalists while others are

specialists, with a gradient of variation between the two
Understanding the habitat use of species is crucial forecol-  extremes. Habitat selection is particularly important for
ogists, biogeographers, and conservationists (MacArthur  ectothermic lizards such as geckos, because it influences
and Pianka 1966; Caughley 1994; Hanski and Gyllenberg  thermal ecology, physiological performance, and individ-
1997). Species differ greatly in the range of habitat they  ual behaviour, thus having an impact upon population and
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community dynamics (Pulliam and Danielson 1991; Pan-
dit et al. 2009). However, for many species, we still have
a very limited knowledge of their habitat use.

Here, we report original observations and literature
data on the European leaf toed Gecko Euleptes europaea
that warrant a reconsideration of its habitat use. This
strictly nocturnal gecko, endemic to the western Medi-
terranean (Fig. 1), belongs to a monotypic genus of the
Gondwanan family Sphaerodactylidae, mainly distrib-
uted in the Neotropics (Gamble et al. 2008), thus repre-
senting an outstanding biogeographical relict within the
European fauna.
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Figure 1. Distribution range the European leaf toed Gecko Eu-
leptes europaea and geographic location of the observations of
arboricolous behaviour reported in Table 1.

The European Leaf-toed Gecko is considered a
rock-specialist and has several anatomical, behavioural,
ecological adaptations to this habitat with which it is as-
sociated during its entire daily and life cycle (Salvidio et
al. 2010). During the day, narrow rock crevices provide
this species protection against predators and the oppor-
tunity to thermoregulate. Its small size, SVL 30—-40 mm
(Salvidio et al. 2010; Delaugerre and Corti 2020), its
smooth (not keeled) body scales and its consequent
ability to flatten itself to an extreme extent are probable
morphological adaptations to crevice life. Crevices with
openings as narrow as 3—5 mm permit this gecko to stay
in both dorsal and ventral contact with the stone, pre-
serving it from light and direct sun exposure and from
desiccating cold winds, and providing optimal micro-
climatic conditions (thermal and hygrometric). Geckos
are able to thermoregulate by conduction moving inside
the shelter heated by the sun; whereas predators, such
as birds, mammals, and other squamates, are too large
to enter the crevices. In the roomiest cracks, large ag-
gregations up to several dozen geckos may occur (De-
laugerre 1981, 1992; Salvidio et al. 2010). Along with
suitable climatic conditions, the availability and the
quality of retreat sites and egg laying sites are likely the
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key factor governing the presence and the abundance of
this gecko (Salvidio and Oneto 2008).

The nocturnal life of this species is also linked to the
rocks. At night, E. europaea forages mostly on rocky
surfaces (from horizontal to vertical to overhanging) that
it climbs easily thanks to its distal toe pads and claws
that allow attachment to dusty rock surfaces where other
geckos with more powerful basal pads cannot do so -such
as Tarentola mauritanica- (Russell and Delaugerre 2017).
The heat stored by the rocks during the day is slowly re-
leased overnight making the rocks warmer than the air,
wood, and other substrates, enabling this gecko to effi-
ciently thermoregulate by thigmothermy during the night
(Delaugerre 1984; Salvidio and Oneto 2008).

However, while the association of E. europaea to
rocky habitats is well established, little is known about
its ability to utilize vegetation near or far from rocks. For
example, in the original description of this species it was
reported that the species could be found under the bark
of trees (Gené 1839), and recent observations suggest
that, when rats are present, E. europaea shifts its spatial
behaviour and feeds beneath vegetations (Delaugerre et
al. 2019). Delaugerre (1992) also hypothesized that the
animal may disperse in the vegetation during the hot-
test days of the year when the thermal supplement of the
rocky substratum is no longer essential. Nevertheless, the
arboreal aptitude of this gecko is still to be explored in
order to have a more accurate view of its ecological niche
and microhabitat use. Here we provided a comprehensive
description of new field observations and a review of the
available information on this topic that contribute to a
refined view on the habitat use and arboreal abilities of
Euleptes europaea.

Materials and methods

We collected observations of arboreal behaviour of E. eu-
ropaea during field research in an opportunistic way. That
is, vegetation was not primarily searched for the pres-
ence of the species but rather the species was acciden-
tally spotted on vegetation while searching on rocks or
for other species. Additional observations were gathered
from colleagues and from the literature. We use the term
“arboreal behaviour” in a broad meaning, including in-
dividuals climbing on trees, bushes, or low shrubs either
dwelling on the bark, the branches or the leaves. For this
tiny gecko, the main difference is likely dwelling on rock
faces or on vegetation of any kind. On the other hand, we
did not consider as ‘arboreal behaviour’ many observa-
tions we gathered during the years of E. europaea escape
jumps (from heights of up to 3 m) toward other rock and
into the vegetation, usually at the base of rock boulders,
where they quickly disappear.

For each observation, we described the presence of the
geckos on vegetation and their behaviour, and we report-
ed the type of vegetation, the year and locality of the ob-
servations and the observers.
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Results and discussion

A total of 32 observations of one or more individuals
of E. europaea on vegetation were collected during 27
surveys. Observations cover 40 years (1982-2022) and
21 locations scattered across the species range (Fig. 1).
Detailed information for each observation is reported in
Table 1 and Suppl. material 2.

Eighteen different plant/tree species were used by
E. europaea, mostly maquis species but also alien species
such as Eucalyptus and Asparagus aethiopicus (Table 2).
Although the opportunistic sampling does not allow proper
statistical testing, the absence of large differences in obser-
vation frequency distribution across plant species (Table 2),
suggests that the wide range of trees, bushes, and shrubs
used by E. europaea reflects their availability at the sam-
pling sites rather than plant selection by the gecko. Like-
wise, although our field research was mainly biased towards

rocky environments (as this was considered as the elective
habitat of E. europaea), and thus most observations concern
vegetation growing on or nearby rocky surfaces, we also ob-
served E. europaea on vegetation relatively far from rocks.

Arboreal behaviour of E. europaea was observed
throughout the year, across the entire species range, on
a wide variety of tree, shrub, bush species, on various
parts of the plant (trunk, branches, fronds, twigs, leaves)
at different heights above the ground (up to 3 m), strongly
supporting that this is not an occasional behaviour of this
species. This is further supported by a paper made avail-
able at the same time of our study that shows a high occu-
pancy probability of E. europaea on Eucalyptus trees in
an insular site (Deso et al. 2023). On the two Eucalyptus
stands studied by these authors, E. europaea was the only
gecko occupying the less-anthropized area. It is not yet
known how high Euleptes geckos dwell in those trees and
if this arboricolous habitat does provide egg-laying sites.

Table 1. Observations of arboricolous behaviour of Euleptes europaea (Ee); see Fig. 1 for the location of the observations. Island

(D); islet (is).

Observation Locality Year Period Observer
1 Ee found on the nape of MD’s neck while passing through bush by night | Scandula® (W Corsica) | 1982 May M. Delaugerre
Most of the Ee forage by night between the base of the granite and Lavezzu 12 (S Corsica) |1986— June to M. Delaugerre, C. Corti, M. Biaggini
a mattress of plants 2022 October and P. Lo Cascio
2 Ee found on a bird nest box on Arbutus unedo (2 m high), not far from Scandula (W Corsica) | 1992 June JL Martin
rocky boulders
1 Ee in a bird nest box on Erica arbora (2 m high), not far from Scandula (W Corsica) | 1993 May JL Martin
rocky boulders
1 Ee climbing on Rosmarinus officinalis close to a schist face Port-Cros I* (Provence, | 2003 October M. Delaugerre
(Suppl. material 1: fig. Sla)
1 Ee climbing on Lotus cytisoides growing at the base of the rock Gabiniére is* (Provence) | 2003 October M. Delaugerre
(Suppl. material 1: fig. S1b)
1 Ee climbing on Malva arborea (1.30 m high) Toro is*' (SE Corsica) | 2005 April M. Delaugerre
4 Ee (out of 23 diurnal sights) found under the bark of dead Tino is'® (Liguria) 2006 | 20-29 June | F. Oneto, D. Ottonello, and S. Salvidio®
Ulmus minor trees
1 Ee found on the vest of MD while passing by bushes of Juniperus Rascas is? (Provence) | 2008 | 17-18 June M. Delaugerre
phoenicea (3 m high)
1 Ee found under the bark of Eucalyptus (Suppl. material 1: fig. Slc) Giglio I (Tuscany) 2008 August S. Fattorini®
1 Ee climbing on Anthyllis barba-jovis, 3 m high Cala Violina'* (Tuscany) | 2009 | 18 October G. Radi
1 Ee head spotted among Halimione portulacoides Giraglia I* (N Corsica) | 2012 | 6 October M. Delaugerre
(Suppl. material 1: fig. S1d)
1 Ee found under the bark of Juniperus phoenicea; and 1 Ee found under Cavallo I”* (S. Corsica) | 2014 | 6 November V. Riviére
the bark of Cupressus sp.
1 Ee found hidden under the bark of Quercus ilex La Paolina is'' (Tuscany) | 2016 6 May M. Delaugerre and C. Corti®
1 Ee on Olea europaea (1 m high) Collelungo'® (Tuscany) | 2017 | 24 August G. Radi
1 Ee foraging on the bark of Juniperus Phoenicia (1 m high) Punta Ala" (Tuscany) | 2019 |30 September G. Radi
1 Ee on Anthyllis barba-jovis (1.5 m high) Punta Ala'® (Tuscany) | 2020 21 June G. Radi
1 Ee on Anthyllis barba-jovis (2 m high) Punta Ala'” (Tuscany) | 2020 | 5 October G. Radi
>10 Ee, including a mating pair, observed by night on Cistus sp. and Monte Albo* (Sardinia) | 2021 6-7 July E. Berrilli, M. Garzia, D. Salvi, and V.
Erica arborea (2 m high; Fig. 2¢) Gomez
>10 Ee observed by night on Cistus sp. and Erica arborea (1.5 m high; Monte Albo* (Sardinia) | 2021 8 July D. Salvi, M. Garzia, and V. Gomez
Fig. 2d)
2 Ee found under the bark of a fallen Pinus halepensis tree Positano?’ (Campania). | 2022 | 5 February F. Russo!
(geckos not active)
>20 Ee active by night on trunks of Quercus ilex and Juniperus phoenicea Dorgali*® (Sardinia) 2022 | 11-13 June A. Macali and C. Pardo
1 Ee on a Pinus halepensis trunk, 2.5 m high Montecristo ° (Tuscany) | 2022 14 June G. Radi and M. Zuffi
1 Ee found on the nape of MD’s neck while passing through Malva arborea| Giraglia I’ (N Corsica) | 2022 2 August M. Delaugerre
(1.5 m high) 1 Ee on the nape of MD’s neck
2 Ee sighted within Opuntia ficus indica pads Pomegue I' (Provence) | 2022 | 11 October V. Lara and V. Riviére
1 Ee on Asparagus aethiopicus growing on a rock (Fig. 2e) Tellaro'" (Liguria) 2022 | 12 December G. Bruni
10 Ee on Pistacia lentiscus, close to the rock face(Fig. 2a, b, f) Tellaro'? (Liguria) 2022 |21 December G. Bruni

1-27: sampling locality code as shown in Fig. 1.
2 reported in Oneto et al.( 2008, 4)

®: reported in Corti et al. (2021, 54).

e: reported in Fattorini (2010, fig. 3).

d: reported in Di Nicola et al. (2022).
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Table 2. Frequency of observations of Euleptes europaea on
different plants and trees.

Species

Anthyllis barba-jovis
Arbutus unedo
Asparagus aethiopicus
Cistus sp.

Cupressus sp.

Erica arbora
Eucalyptus sp.
Halimione portulacoides
Juniperus phoenicea
Lotus cytisoides
Malva arborea

Olea europaea
Opuntia ficus indica
Pinus halepensis
Pistacia lentiscus
Quercus ilex
Rosmarinus officinalis

—_ N = N = = NN R = = R == N W2

Ulmus minor

On vegetation this species rests, forages, and mates
(Table 1). What is more important, E. europaea has been
observed to move across branches and twigs with great
agility, using its four members and its tail, and shows
striking morphological adaptation to the arboreal lifestyle.

In low and thick vegetation, locomotion of E. europaea
involves climbing, rather than crawling (on rock face), so
that it may even “swim and vanish” in a puzzling way, in
contrast to its relatively slow escape speed on rocks. In an
arboreal context, it may perch head down as truly arbore-
al lizards do (Fig. 2a, c¢). Compared to rock faces, arbore-
al habitat is a much more structurally complex 3D array
of branches and surfaces (Clark et al. 2021). This spe-
cies’ prehensile tail has long been recognized (Fitzinger
1843 p. 95; Wiedersheim 1876; Camerano 1885 p. 501;
Mourgue 1910; Eijsden 1983; Bauer et al. 1997; Fig. 2c,
d). Almost all adults bear a cartilaginous regenerated tail,
turnip-like, enlarged for fat storage, that is still prehen-
sile. The prehensile tail is a functional trait associated
with the arboreal environment where this organ is used
to grasp cork, branches, twigs and leaves (Mertens 1964;
Eijsden 1983; Alibardi and Bonfitto 2019). The prehen-
sile tail is also flexible and is an asset for equilibrium and
the guiding of escape jumps (Jusufi et al. 2008; Fleming
and Bateman 2012) and this species is a good jumper. Its
tail is not only prehensile, it also bears terminal adhesive
pads, even when regenerated (Eijsden 1983). In the arbo-
real context, tail pads supplement the muscular grapping
of twigs or branches with dry adhesion of the sub caudal
scansors (Fig. 2c, f and Suppl. material 1: fig. Sla, e).
As stressed by Higham et al. (2017), in arboreal environ-
ments, when performing escape jumps or falls from trees,
geckos land on leaves or smooth tree trunks. Arresting this
fall requires a high loading of the adhesive system that is
enhanced by an extra padded member, the tail. But these
caudal adhesive systems are not the exclusive signature
of arboreal lifestyle, since they are also used by geckos
for climbing steep rock surfaces (Bauer 1998; Koppetsch
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et al. 2020) and to prevent the animal falling backward
(Bauer and Russell 1994; Jusufi et al. 2008). Therefore,
it is likely that these ecomorphological adaptations allow
the European Leaf-toed gecko to exploit both rocky and
arboreal microhabitats. To explain the origin of such eco-
morphological adaptations to arboreal lifestyle we could
speculate that these have been inherited by E. europaea
from its European ancestors living in subtropical forests
environments during Miocene (Estes 1969; Miiller 2001;
Miiller and Mddden 2001; Bshme 2003; Ceriansky and
Bauer 2010; Daza et al. 2014, Cerﬁansky etal. 2022).

Our study opens further questions also on the use of
vegetated and wooded habitat by E. europaea. Could
there be a continuum from i) a simple nightly coming and
going from rocky habitat to nearby vegetation, as sug-
gested by some observations, ii) to more seasonal wan-
dering movements, ultimately turning back to rocky hab-
itat for winter; iii) to truly arboreal living all year round?
The rupicolous habitat niche of E. europaea is primarily
driven by thermal constraints (Delaugerre 1984). These
are particularly severe for a strictly nocturnal ectothermic
vertebrate, inhabiting a temperate region where it colo-
nizes Alpine elevations up to 1500 m (Delaugerre 1992).
Rocky substrates typically have larger thermal inertia
and a greater capacity for heat storage than soil or wood
(Huey et al. 1989). Of course, this gecko is an active and
efficient thermoregulator that uses the expansion and re-
traction of melanophores to speed up the acquisition of
heat and to slow down its loss (Delaugerre 1984). But
being a strict thigmotherm (it never basks) it would still
need the rocky substratum for the primary acquisition of
heat, during periods of thermal deficit, 5 to 6 months a
year. Our finding of arboreal behaviour E. europaea in
autumn and winter with air temperatures as low as 11 °C
(Table 1) is therefore surprising. A possible explanation
is that this species is able to locate warm environmental
microclimates that retain higher temperatures throughout
the night, allowing them to loosen the bond to rocks. The
ability to exploit rare microclimates is especially import-
ant for nocturnal species, as heterogeneity of environ-
mental temperatures is reduced at night compared to the
day (Nordberg and Schwarzkopf 2019). However, under-
standing the apparent discrepancy between the thermal
requirements of the species and its arboreal habits will
require dedicated investigation.

In conclusion, to answer the main question of this
study: is E. europaea a strictly rock-dwelling species?
Definitely it is not. This species efficiently uses vegetat-
ed and wooded habitats, both in hot summer and cold-
er winter nights, and shows adaptations to climbing and
clinging for arboreal locomotion. It is a climbing gecko
(opposed to ground dwelling), occupying both saxico-
lous and arboreal microhabitats like other geckos (Pianka
and Pianka 1976; Norris et al. 2021).This realization has
important implications for designing fieldwork research
and management strategies for conservation. The evolu-
tionary origin and ecological drivers for such behaviour
remain to be fully investigated.



Herpetozoa 36: 135-141 (2023)

Figure 2. Fuleptes europaea on Pistacia lentiscus a, b, f locality Tellaro, Liguria; photo by G. Bruni; on Cistus sp. ¢, d locality M.
Albo, Sardinia; photo by D. Salvi; and on Asparagus aethiopicus e locality Tellaro, Liguria; photo by G. Bruni.

herpetozoa.pensoft.net




140

Daniele Salvi al.: Arboreal behaviour of Euleptes europaea

Acknowledgements

We wish to thank our friends and colleagues M. R. Di
Nicola, S. Fattorini, V. Riviére, M.A. L. Zuffi for sharing
details on their field observations, and Aaron Bauer for
fruitful discussion. A few geckos were manipulated under
authorization by the Italian Ministry for the Environment
(PNM-0008275) and by France’s Préfet de Corse (2A-
2020-06-23-003 and 2B-2020-06-16-004). Some studies
were undertaken within the Port-Cros National Park and
the Natural Reserves of Bouches-de-Bonifacio, Scandola
and Iles du Cap Corse. The research was supported by a
grant to DS from the Italian Ministry of University and
Research (PRIN project 2017KLZ3MA).

References

Alibardi L, Bonfitto A (2019) Morphology of setae in regenerating cau-
dal adhesive pads of the gecko Lygodactylus capensis (Smith, 1849).
Zoology 133: 1-9. https://doi.org/10.1016/j.2001.2019.01.003

Bauer AM (1998) Morphology of the adhesive tail tips of car-
phodactyline geckos (Reptilia: Diplodactylidae). Journal of
Morphology 235: 41-58. https://doi.org/10.1002/(SICI)1097-
4687(199801)235:1%3C41::AID-JIMOR4%3E3.0.CO;2-R

Bauer AM, Russell AP (1994) Is autotomy frequency reduced in geckos
with ‘actively functional’tails. Herpetological Natural History 2: 1-15.

Bauer AM, Good DA, Branch B (1997) The taxonomy of the southern
african leaf-toed geckos (Squamata: Gekkonidae), with a review of
old world. Proceedings of the California Academy of Sciences 49:
447-497.

Bohme M (2003) The Miocene Climatic Optimum: evidence from ec-
tothermic vertebrates of Central Europe. Palacogeography, Palaeo-
climatology, Palaeoecology 195: 389—401. https://doi.org/10.1016/
S0031-0182(03)00367-5

Camerano L (1885) Monografia dei sauri italiani. Memoria della Reale
Accademia delle Scienze. Torino 2(41): 403—481.

Caughley G (1994) Directions in conservation biology. Journal of Ani-
mal Ecology: 215-244. https://doi.org/10.2307/5542

Certiansky A, Bauer AM (2010) Euleptes gallica Miiller (Squamata:
Gekkota: Sphaerodactylidae) from the Lower Miocene of North-
West Bohemia, Czech Republic. Folia Zoologica 59: 323-328.
https://doi.org/10.25225/f0z0.v59.14.28.2010

Cerﬁansk}’/ A, Daza JD, Smith R, Bauer AM, Smith T, Folie A (2022)
A new gecko from the earliest Eocene of Dormaal, Belgium: a ther-
mophilic element of the ‘greenhouse world’. Royal Society Open
Science 9: €220429. https://doi.org/10.1098/rs0s.220429

Clark J, Clark C, Higham TE (2021) Tail control enhances gliding in
arboreal lizards: An integrative study using a 3D geometric model
and numerical simulation. Integrative and Comparative Biology 61:
579-588. https://doi.org/10.1093/icb/icab073

Corti C, Cecchi L, Delaugerre MJ (2021) Flore et Herpétofaune des Pe-
tites les et Tlots Autour des Iles d’Elba et de Pianosa (Arcipelago To-
scano, Italie). Initiative PIM, Marseille, 60 pp. http:/initiative-pim.
org/index.php/2022/01/27/flore-et-herpetofaune-des-petites-iles/

Daza JD, Bauer AM, Snively ED (2014) On the fossil record of the Gek-
kota: Gekkotan fossil record. The Anatomical Record 297: 433—462.
https://doi.org/10.1002/ar.22856

herpetozoa.pensoft.net

Delaugerre M (1981) Sur I’histoire naturelle de Phyllodactylus euro-
paeus Gené, (Gekkonidae, Sauria, Reptiles). Port-Cros : étude d’une
population naturelle. Travaux scientifiques Parc. national Port-Cros
(1980) 6: 147-175.

Delaugerre M (1984) Sur I’écologie thermique des geckos Phyllodac-
tvlus europaeus, Hemidactylus turcicus et Tarentola mauritanica:
rythmes d’activité, températures et activité, répartition altitudina-
le. Travaux Scientifiques du Parc Naturel Régional de la Corse 3:
96-121.

Delaugerre MJ (1992) Phyllodactyle d’Europe Phyllodactylus europaeus
Gené, 1839. Atlas de Répartition des Batraciens et Reptiles de
Corse-. Parc naturel régional Corse/Ecole pratiqueHautes études,
Pamplune, 60-63.

Delaugerre MJ, Corti C (2020) Tiny but “strong”: the European Leaf-
toed gecko, Euleptes europaea, a terrestrial vertebrate able to sur-
vive on tiny islets. Israel Journal of Ecology and Evolution 66:
223-230. https://doi.org/10.1163/22244662-bjal0017

Delaugerre M-J, Sacchi R, Biaggini M, Lo Cascio P, Ouni R, Corti C
(2019) Coping with aliens: how a native gecko manages to persist
on Mediterranean islands despite the Black rat? Acta Herpetologica
14: 89-100. https://doi.org/10.13128/a_h-7746

Deso G, Priol P, Reynier T, Renet J (2023) High occupancy of Eu-
ropean leaf-toed gecko Euleptes europaea in two island stands
of Eucalyptus sp.: tree selection, co-occurrence and habitat ef-
fect. Ethology Ecology & Evolution. [in press] https:/doi.
org/10.1101/2023.02.08.527781 [preprint on bioRxiv]

Di Nicola MR, Colombo M, Russo F (2022) First record of Europe-
an leaf-toed gecko Euleptes europaea (Gené, 1839) (Squamata,
Sphaerodactylidae) in Campania (Italy). Rivista del Museo Civico
di Scienze Naturali “Enrico Caffi”, Bergamo 35: 79-82.

Eijsden EHT van (1983) Der haftfdhige Greifschwanz des Europdischen
Blattfingergekkos Phyllodactylus europaeus Gené. Salamandra
(Frankfurt am Main) 19: 1-10.

Estes R (1969) Die Fauna der miozdnen Spaltenfiillung von Neudorf
an der March (CSSR): Reptilia (Lacertilia). Osterreich Akad. Wiss.
Mathrm.-naturw. K1. 1, 178: 77-82.

Fattorini S (2010) Influence of Recent Geography and Paleogeog-
raphy on the Structure of Reptile Communities in a Land-Bridge
Archipelago. Journal of Herpetology 44: 242-252. https://doi.
org/10.1670/09-046.1

Fitzinger LJ (1843) 1 Systema Reptilium. Braumiiller & Seidel. Wien,
106 pp. https://doi.org/10.5962/bhl.title.4694

Fleming PA, Bateman PW (2012) Autotomy, tail regeneration
and jumping ability in Cape dwarf geckos Lygodactylus cap-
ensis (Gekkonidae). African Zoology 47: 55-59. https://doi.
org/10.3377/004.047.0110

Gamble T, Bauer AM, Greenbaum E, Jackman TR (2008) Evidence for
Gondwanan vicariance in an ancient clade of gecko lizards. Journal
of Biogeography 35: 88—104.

Gené J (1839) Synopsis Reptilium Sardinia. Memorie reale Accademia
Scienze Fisiche Matematiche. Torino 2: 257-286.

Hanski I, Gyllenberg M (1997) Uniting two general patterns in the dis-
tribution of species. Science 275: 397-400. https://doi.org/10.1126/
science.275.5298.397

Higham TE, Russell AP, Niklas KJ (2017) Leaping lizards landing on
leaves: escape-induced jumps in the rainforest canopy challenge the
adhesive limits of geckos. Journal of The Royal Society Interface
14: €20170156. https://doi.org/10.1098/rsif.2017.0156


https://doi.org/10.1016/j.zool.2019.01.003
https://doi.org/10.1002/(SICI)1097-4687(199801)235:1%3C41::AID-JMOR4%3E3.0.CO;2-R
https://doi.org/10.1002/(SICI)1097-4687(199801)235:1%3C41::AID-JMOR4%3E3.0.CO;2-R
https://doi.org/10.1016/S0031-0182(03)00367-5
https://doi.org/10.1016/S0031-0182(03)00367-5
https://doi.org/10.2307/5542
https://doi.org/10.25225/fozo.v59.i4.a8.2010
https://doi.org/10.1098/rsos.220429
https://doi.org/10.1093/icb/icab073
http://initiative-pim.org/index.php/2022/01/27/flore-et-herpetofaune-des-petites-iles/
http://initiative-pim.org/index.php/2022/01/27/flore-et-herpetofaune-des-petites-iles/
https://doi.org/10.1002/ar.22856
https://doi.org/10.1163/22244662-bja10017
https://doi.org/10.13128/a_h-7746
https://doi.org/10.1101/2023.02.08.527781
https://doi.org/10.1101/2023.02.08.527781
https://doi.org/10.1670/09-046.1
https://doi.org/10.1670/09-046.1
https://doi.org/10.5962/bhl.title.4694
https://doi.org/10.3377/004.047.0110
https://doi.org/10.3377/004.047.0110
https://doi.org/10.1126/science.275.5298.397
https://doi.org/10.1126/science.275.5298.397
https://doi.org/10.1098/rsif.2017.0156

Herpetozoa 36: 135-141 (2023)

141

Huey RB, Peterson CR, Arnold SJ, Porter WP (1989) Hot rocks and
notl isol lhot rocks: retreatl site selection by garter snakes and
its thermal consequences. Ecology 70: 931-944. https://doi.
org/10.2307/1941360

Jusufi A, Goldman DI, Revzen S, Full RJ (2008) Active tails en-
hance arboreal acrobatics in geckos. Proceedings of the National
Academy of Sciences 105: 4215-4219. https://doi.org/10.1073/
pnas.0711944105

Koppetsch T, Bohme W, Biisse S, Gorb SN (2020) Comparative epider-
mal microstructure anatomy and limb and tail osteology of eyelid
geckos (Squamata: Eublepharidae): Implications of ecomorpho-
logical adaptations. Zoologischer Anzeiger 287: 45-60. https://doi.
org/10.1016/.j¢z.2020.05.005

MacArthur RH, Pianka ER (1966) On optimal use of a patchy envi-
ronment. The American Naturalist 100: 603-609. https://doi.
org/10.1086/282454

Mertens R (1964) Der Eidechsenschwanz als Haftorgan. Senckenbergia-
na Biologica 45: 117-122.

Mourgue M (1910) Etude sur le Phyllodactyle d’Europe (Phyllodacty-
lus europaeus Gené). Feuille Jeune Naturaliste (4) 40: 57-61.

Miiller J (2001) A new fossil species of Euleptes from the early Miocene
of Montaigu, France (Reptilia, Gekkonidae). Amphibia-Reptilia 22:
341-348. https://doi.org/10.1163/156853801317050133

Miiller J, Mddden C (2001) A fossil leaf-toed gecko from the Oppen-
heim/Nierstein Quarry (Lower Miocene, Germany). Journal of Her-
petology: 529-532. https://doi.org/10.2307/1565978

Nordberg EJ, Schwarzkopf L (2019) Heat seekers: A tropical nocturnal
lizard uses behavioral thermoregulation to exploit rare microcli-
mates at night. Journal of Thermal Biology 82: 107—114. https://doi.
org/10.1016/j.jtherbio.2019.03.018

Norris J, Tingley R, Meiri S, Chapple DG (2021) Environmental cor-
relates of morphological diversity in Australian geckos. In: Sandel
B (Ed.) Global Ecology and Biogeography 30: 1086—1100. https://
doi.org/10.1111/geb.13284

Oneto F, Ottonello D, Salvidio S (2008) Primi dati sulla biometria di
Euleptes europaea (Gené, 1839) dell’isola del Tino (La Spezia, Li-
guria) (Reptilia, Squamata, Gekkonidae). Doriana 8: 1-8.

Pandit SN, Kolasa J, Cottenie K (2009) Contrasts between habi-
tat generalists and specialists: an empirical extension to the basic
metacommunity framework. Ecology 90: 2253-2262. https://doi.
org/10.1890/08-0851.1

Pianka ER, Pianka HD (1976) Comparative ecology of twelve species
of nocturnal lizards (Gekkonidae) in the Western Australian desert.
Copeia 1976: 125-142. https://doi.org/10.2307/1443783

Pulliam HR, Danielson BJ (1991) Sources, sinks, and habitat selection:
a landscape perspective on population dynamics. The American
Naturalist 137: S50—-S66. https://doi.org/10.1086/285139

Russell AP, Delaugerre M-J (2017) Left in the dust: differential effec-
tiveness of the two alternative adhesive pad configurations in geck-
os (Reptilia: Gekkota). Journal of Zoology 301: 61-68. https://doi.
org/10.1111/jz0.12390

Salvidio S, Oneto F (2008) Density regulation in the Mediterranean
leaf-toed gecko Euleptes europaea. Ecological Research 23: 1051—
1055. https://doi.org/10.1007/s11284-008-0465-5

Salvidio S, Lanza B, Delaugerre MJ (2010) Euleptes europaea (Gené,
1839). Fauna d’Italia-. Reptilia. Edizioni Calderini de Il Sole 24
ORE, Milano, 869 pp. https://hal.science/hal-03712438

Wiedersheim R (1876) Zur Anatomie und Physiologie des Phyllodac-
tylus europaeus mit besonderer Beriicksichtigung des Aquaeductus
vestibuli der Ascalaboten im Allgemeinen. Zugleich als zweiter Be-
itrag zur Inselfauna des Mittelmeeres. Morphologisches Jahrbuch 1:
495-534.

Supplementary material 1

Euleptes europaea on various plant items

Authors: Daniele Salvi, Emanuele Berrilli, Giacomo Bruni,
Matteo Garzia, Veronica Gomes, Giacomo Radi, Mi-
chel-Jean Delaugerre

Data type: figure (JPG image)

Explanation note: Euleptes europaea on Rosmarinus offic-
inalis (a; locality Port-Cros island, Provence; photo
by M. Delaugerre); on Eucalyptus (b; locality Giglio
island, Tuscany; photo by S. Fattorini); on Lotus cyti-
soides (c; locality Gabiniére islet, Provence; photo by
M. Delaugerre); on Halimione portulacoides (d; local-
ity Giraglia island, Corsica; photo by M. Delaugerre);
on Juniperus phoenicea (e; locality Punta Ala, Tusca-
ny; photo by G. Radi).

Copyright notice: This dataset is made available under the Open
Database License (http://opendatacommons.org/licenses/
odbl/1.0/). The Open Database License (ODbL) is a license
agreement intended to allow users to freely share, modify,
and use this Dataset while maintaining this same freedom
for others, provided that the original source and author(s)
are credited.

Link: https://doi.org/10.3897/herpetozoa.36.e103465.suppll

Supplementary material 2

Observations of arboricolous
behaviour of Euleptes europaea

Authors: Daniele Salvi, Emanuele Berrilli, Giacomo Bruni,
Matteo Garzia, Veronica Gomes, Giacomo Radi, Mi-
chel-Jean Delaugerre

Data type: .docx / table

Copyright notice: This dataset is made available under the Open
Database License (http://opendatacommons.org/licenses/
odbl/1.0/). The Open Database License (ODbL) is a license
agreement intended to allow users to freely share, modify,
and use this Dataset while maintaining this same freedom
for others, provided that the original source and author(s)
are credited.

Link: https://doi.org/10.3897/herpetozoa.36.e103465.suppl2

herpetozoa.pensoft.net


https://doi.org/10.2307/1941360
https://doi.org/10.2307/1941360
https://doi.org/10.1073/pnas.0711944105
https://doi.org/10.1073/pnas.0711944105
https://doi.org/10.1016/j.jcz.2020.05.005
https://doi.org/10.1016/j.jcz.2020.05.005
https://doi.org/10.1086/282454
https://doi.org/10.1086/282454
https://doi.org/10.1163/156853801317050133
https://doi.org/10.2307/1565978
https://doi.org/10.1016/j.jtherbio.2019.03.018
https://doi.org/10.1016/j.jtherbio.2019.03.018
https://doi.org/10.1111/geb.13284
https://doi.org/10.1111/geb.13284
https://doi.org/10.1890/08-0851.1
https://doi.org/10.1890/08-0851.1
https://doi.org/10.2307/1443783
https://doi.org/10.1086/285139
https://doi.org/10.1111/jzo.12390
https://doi.org/10.1111/jzo.12390
https://doi.org/10.1007/s11284-008-0465-5
https://hal.science/hal-03712438
http://opendatacommons.org/licenses/odbl/1.0/
http://opendatacommons.org/licenses/odbl/1.0/
https://doi.org/10.3897/herpetozoa.36.e103465.suppl1
http://opendatacommons.org/licenses/odbl/1.0/
http://opendatacommons.org/licenses/odbl/1.0/
https://doi.org/10.3897/herpetozoa.36.e103465.suppl2

ZOBODAT - www.zobodat.at

Zoologisch-Botanische Datenbank/Zoological-Botanical Database
Digitale Literatur/Digital Literature

Zeitschrift/Journal: Herpetozoa

Jahr/Year: 2023

Band/Volume: 36

Autor(en)/Author(s): Salvi Daniele, Berrilli Emanuele, Bruni Giacomo, Garzia Matteo,
Gomes Veronica, Radi Giacomo, Delaugerre Michel-Jean

Artikel/Article: The secret life of a rock-dweller: arboreal acrobatics observed in the
European leaf-toed gecko Euleptes europaea 135-141


https://www.zobodat.at/publikation_series.php?id=7269
https://www.zobodat.at/publikation_volumes.php?id=71404
https://www.zobodat.at/publikation_articles.php?id=529279

