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The herpetofauna from the Middle Pleistocene cave deposit of Valdemino (Borgio Verezzi,
Liguria, north-western Italy) is represented by the following taxa: Triturus sp., Speleomantes sp.,
Pelodytes punctatus, Bufo bufo, Hyla gr. H. arborea, Rana dalmatina, Testudo hermanni,
Tarentola cf. T. mauritanica, Anguis fragilis, Lacerta gr. L. viridis, Lacertidae indet., Coronella
cf. C. austriaca, Elaphe sp., Hierophis viridiflavus, Malpolon monspessulanus, Colubrines
indet., Natrix natrix and Vipera aspis. The most striking characteristic of the Valdemino
assemblage is its modernity: all the identified taxa are members of the modern herpetofauna of
western Liguria, including Pelodytes and Malpolon (identified for the first time in the Italian
fossil record), that nowadays differentiate the western Ligurian herpetofauna from that of all the
neighbouring Italian regions. The modernity of the herpetofauna sharply contrasts with the
associated mammal fauna that still hosts, among others, Barbary ape, elephant, rhinoceros,
leopard and sabre-toothed tiger. The assemblage testifies that the Ligurian herpetofauna was
already established in the Middle Pleistocene and that it is not the result of post Würmian
dispersal, although cyclical immigrations (from Iberian or French refugia) during warm stages,
followed by extinctions during the cold ones, cannot be ruled out.
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The Quaternary history of the Ligurian herpetofauna
is almost unknown: the only attempts to depict its evolu-
tionary history have been made by Arillo et al. (1974)
and Sindaco (1998) who expressed some considerations
based almost exclusively on the modern distribution of
taxa. So far, the fossil record of the Ligurian
herpetofauna has been of little help, in being rather
scarce and limited to a few remains found in the re-
nowned prehistoric localities of “Arene Candide”
(Morelli, 1891a; Sorrentino, 1995, 1999) and “Balzi
Rossi” (Brocchi, 1879; Brocchi & Rivière, 1886; Boule,
1906, 1919), or in caves such as those of Pietra Ligure
(Morelli, 1891b; Issel, 1892; Delfino, 2002), Borgio
Verezzi (Issel, 1892) and Bergeggi (Morelli, 1891a).
Nearly all the remains have been referred to the genus
Bufo or to chelonians belonging to the genera Emys and
Testudo, but since they have not been usually described
or illustrated, a revision is necessary. The same can be
said for reports of “Zamenis viridiflavus” and Lacerta
viridis (Boule, 1906), and particularly Timon lepidus
and Varanus (Morelli, 1891a, b); the Varanus dentary is
unfortunately no longer available and even though it has
been described by Morelli, it is not possible to refer it
with confidence to any saurian (Delfino, 2002).

The only Ligurian site excavated with modern and
stratigraphic criteria is the Valdemino cave, a
fossiliferous locality in Borgio Verezzi (Savona Prov-
ince), whose faunal list published by Tozzi (1969)
comprises also a small herpetofauna represented by

Bufo bufo, Testudo hermanni, Lacerta sp. and
“Ophidia” indeterminate.

The present paper deals with the new and abundant
amphibian and reptile remains of the Valdemino Cave
that have been partly studied by Delfino (2002).

MATERIALS AND METHODS

The Valdemino Cave is located in the Borgio village
(Borgio Verezzi Commune), its entrance is 25 m above
the sea level and its position can be summarized as fol-
lows: I.G.M. sheet of Albenga, tablet of Loano, F° 92 II
NW, Lat. 44,1633°N, Long. 12,4523°E (Tozzi, 1969;
Fornasiero, 1989).

The fossil herpetofauna here described comes from
three different stratigraphic units here called the An-
cient, the Middle and the Recent Units. The Ancient
fossil assemblage (units from 20 to 24) have been re-
ferred to the Middle Pleistocene and more in particular
to the “Isernia Faunal Unit” (700,000 years before
present approximately) that corresponds to the Galerian
Mammal Age (for large mammal students) and to the
beginning of the Toringian (for small mammal students;
see Sala, 1992, and Gliozzi et al., 1997). The Recent
assemblage (units 26 and 27) is relatively younger: it
precedes the last glacial phase (Würmian) and therefore
an early Late Pleistocene age cannot be ruled out; a pre-
cise chronological allocation is still not available and,
according to Nocchi & Sala (1997), it is here considered
as post-Galerian. The Middle Unit (25) is nearly sterile
and its age could be similar to one of the others, or inter-
mediate.

The remains here described have been collected dur-
ing the 1989 fieldwork (Fornasiero, 1989) and are
stored in the palaeontological collections of the “Museo
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Civico” of Finale Ligure with the collection numbers
VAL MF 1-1549.

No distinction has been made in the section “Re-
ferred material” between perfectly preserved or
fragmentary remains. The number between square
brackets, that follows the section “Referred material”,
represents the total number of remains assigned to a
given taxon.

The chelonian material is represented by few skeletal
fragments and not by shell remains although abundant
bony plates are stored in the same collection.

The remains are relatively well preserved and are to-
tally disarticulated but not always completely free of the
matrix, that sometimes covers the bones with a thin
crust.

SYSTEMATIC STUDY

AMPHIBIA LINNAEUS, 1758

Nearly one sixth (267 remains) of the herpetofauna
remains is represented by amphibians. Anurans are
much more common than caudates. Altogether, six taxa
(two caudates and four anurans) have been identified.

CAUDATA SCOPOLI, 1777

Caudates are very rare: only six remains belong to
this order. Family Salamandridae and Plethodontidae
are represented.

SALAMANDRIDAE GOLDFUSS, 1820

Triturus Rafinesque, 1815
Triturus sp. (Fig. 1)

Referred material. Ancient unit: trunk vertebra: 1.
[total 1]

Vertebra. A single fragmentary vertebra (VAL MF
1) shows the following characteristics: opisthocoelous
body, hint of a postcondilar constriction,
prezygapophyseal facets oval-shaped and antero-later-
ally oriented, double rib-bearers caudally directed and
linked by a bony plate, deeply concave anterior margin
of the neural arch, neural spine present but (at least
anteriorly) very low, subcentral foramina present al-
though different in size and development (the left one
being much wider), ventral connections between lower
rib-bearer and the vertebral body not much developed
on both sides. The vertebra lacks right rib-bearers, the
tip of the left prezygapophyses and the posterior area of
the neural arch (postzygapophyses included). The
cotyle rim is partially eroded. The total centrum length
can be estimated in 3.3 mm.

The morphology and the size of the vertebra match
well with a caudate of the genus Triturus (among others:
Haller-Probst & Schleich, 1994) and of T. carnifex
(Laurenti, 1768) in particular (which lives few tens of
kilometres north of the site; Raineri in Doria &
Salvidio, 1994) because of the concavity of the anterior
margin of the neural spine; the material is however too
scarce and fragmented to allow a reliable identification
at specific rank.

PLETHODONTIDAE GRAY, 1850

Speleomantes Dubois, 1984
Speleomantes sp. (Fig. 1)

Referred material. Ancient unit: trunk vertebra: 4.
[total 4]

Vertebra. Four vertebrae found in the same
stratigraphic unit (V90 27 B/5) share the presence of a
biconvex-amphicoelous centrum and only one pair of
rib-bearers on each side (only one vertebra seems to
show traces of a second pair of rib-bearers). In dorsal
view: neural arch with a distinct interzygapophyseal
constriction; anterior margin widely concave and poste-
rior one with median concavity delimited by two pointed
convexities (shorter than the posterior margins of the
postzygapophyses); rib-bearers slightly bent and
posteriorly directed; prezygapophyseal facets oval-
shaped and antero-laterally directed. In ventral view:
vertebral body hour-glass-shaped being laterally delim-
ited by a deep furrow medially constricted; rib-bearers
posteriorly connected to the vertebral body by a small
lamina; prezygapophyseal facets with the same shape of
the prezygapophyseal ones. In lateral view: vertebral
body with a marked ventral concavity (the vertebral
body is hour-glass-shaped); distinct roundish foramen
located posteriorly to the rib-bearers; neural spine hardly
visible although a little more pronounced in the anterior
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FIG. 1 Triturus sp., A, B: trunk vertebra (VAL MF 1), dorsal
and ventral views. Speleomantes sp., C, D, E: trunk vertebra
(VAL MF 2), dorsal, ventral and left lateral view. Scale = 2
mm.
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section. In cranial view: cotyle roundish; neural canal
relatively wide; prezygapophyses nearly horizontal. In
caudal view: cotyle and neural canal opening similar to
the anterior ones; neural arch moderately vaulted.

The total centrum length of the best-preserved verte-
bra (VAL MF 2) is approximately 2.3 mm.

By the presence of amphicoelous vertebral bodies,
lateral foramina for the intravertebral exit of spinal
nerves and rib-bearers not connected to the body by
wide body plates, it is possible to ascribe these vertebrae
to the genus Speleomantes, the only European member
of the family Plethodontidae (Deiana & Serra, 1978;
Estes, 1981).

The taxonomy of this genus has been thoroughly dis-
cussed by Lanza et al. (1995) who considered seven
species valid, widespread in south-western France,
mainland Italy and Sardinia, that are “more differenti-
ated at a genetic rather than morphological level” and
whose “identification can be carried out also on the basis
of the geographical provenience”.

Unfortunately, none of the detailed osteological char-
acters described by these authors can be applied to
isolated bones or fossils. Moreover, the allocation of
fossil material at specific rank based only on  geographi-
cal provenience, usually inadvisable, is particularly
tenuous in the case of several species with close and re-
stricted modern ranges. The material is therefore
referred at genus rank even if the only species living at
present in the area is S. strinatii Aellen, 1958 (Salvidio
in Doria & Salvidio, 1994; Lanza et al., 1995).

CAUDATA INDET.

Referred material. Ancient unit: femur: 1. [total 1]
A single caudate femur does not show features that

allow it to be referred to the taxa identified above. It is
therefore referred to Caudata indeterminate; since it
could reasonably belong to these taxa, Caudata indet.
will be not reported in the faunal list.

ANURA RAFINESQUE, 1815

The majority of the amphibian fossils are anurans
(261 remains; 98% of the amphibians) referable to the
families Pelodytidae, Bufonidae, Hylidae and Ranidae.
A relatively high number of meaningless fragments
(123) has been allocated simply at order level.

PELODYTIDAE BONAPARTE, 1850

Pelodytes Fitzinger in Bonaparte, 1838
Pelodytes punctatus (Daudin, 1802) (Fig. 2)

Referred material. Ancient unit: ilium: 2. [total 2]
Ilium. Two small ilia (the total length of the best pre-

served, almost complete, fragment is nearly 11 mm
-VAL MF 3; the other is more fragmentary but should
have belonged to a larger specimen -VAL MF 4) are
characterized by the absence of ilial crest, preacetabular
and supracetabular fossae, the presence of well devel-
oped dorsal and ventral acetabular expansion and of a

distinct groove that separates the dorsal acetabular ex-
pansion from the ilial shaft.

All these characteristics are shared by the genera
Pelobates and Pelodytes, but the weak development of
the interiliac articulation (the postero-medial surface is
rather smooth and not striated) and the presence of a
small tubercle perceptible on the dorsal margin of the
dorsal acetabular expansion, refers them to the genus
Pelodytes (Böhme, 1977; Bailon, 1991, 1999).

Moreover, the lateral surface of the dorsal acetabular
expansion laterally protrudes in caudal view as in
Pelodytes (it does not protrude  in the comparison mate-
rial of Pelobates; compare Tab. 19 F with 19 G, H in
Bailon, 1999: 36, and also Tab. 10 F, M with 10 E, L in
Böhme, 1977: 296) and even though this character is
not explicitly reported in literature, it could have some
taxonomic weight.

The fossil material is referred to Pelodytes
punctatus, the only modern and Quaternary European
representative of the genus (not considering the Trans-
Caucasian species; Kuzmin in Gasc et al., 1997;
Guyétant in Gasc et al., 1997).

Nowadays Pelodytes punctatus has the eastern edge
of its range in the Apennines between Liguria and Pied-
mont; due to its punctuated distribution (perhaps
underestimated because of its secretive habits) and high
human pressure, it is one of the Italian amphibians most
endangered with extinction. Some small populations,

 PLEISTOCENE HERPETOFAUNA OF VALDEMINO

FIG. 2. Pelodytes punctatus, A, B, C: right ilium (VAL MF
3), lateral, caudal and medial views; D, E, F: right ilium
(VAL MF 4), lateral, caudal and medial view. Scale = 2 mm.
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living only few kilometers far from the site, are
known (Sindaco in Doria & Salvidio, 1994).

BUFONIDAE GRAY, 1825

Bufo Laurenti, 1768
Bufo bufo Linnaeus, 1758 (Fig. 3)

Referred material. Recent unit: sphenethmoid: 1;
parasphenoid: 1; humerus: 3; scapula: 1; femur: 5;
tibio-fibula: 6; ilium: 8; “atlas”: 1; trunk vertebra: 5;
sacrum: 1; urostyle: 1. Middle unit: radio-ulna: 1.
Ancient unit: humerus: 1; radio-ulna: 2; femur: 2;
tibio-fibula: 5; ilium: 1; trunk vertebra: 2; urostyle: 2;
indet.: 1. [total 50]

Sphenethmoid. One sphenethmoid (VAL MF 6) is
relatively large and wider than long (length: 11.5
mm; width: 9.1 mm). Anthrum pro lobo olfactorio
wide but not much deep and sella amplificans only
slightly developed.

Ilium. Several ilia, some of which are very large,
are devoid of either preacetabular and supracetabular
fossae and have cylindrical ilial shafts (lacking ilial
crest) and pronounced dorsal prominences (= tuber
superior) without distinct tubercles.

Femur. The crista femoris is usually low and flat-
tened proximally.

The described features unequivocally characterize
the species Bufo bufo (Böhme, 1977; Sanchiz, 1977;
Bailon, 1999). The bulk of the remains referred to
this taxon are large and robust and some of them
would have belonged to very large specimens: 44
mm is the maximum length for the humeri, 31.6 mm
for radio-ulnae and 39.6 mm for tibio-fibulae (they
all lack the articular surfaces); B. bufo is by far the
largest Middle Pleistocene anuran of Europe. This
species is at present widespread across Liguria (see
map of Schiavo in Doria & Salvidio, 1994) and could
be the commonest anuran.

HYLIDAE GRAY, 1825

Hyla Laurenti, 1768
Hyla gr. H. arborea (Linnaeus, 1758) (Fig. 3)

Referred material. Ancient unit: ilium: 1; trunk
vertebra: 1. [total 2]

Ilium. A small ilium (VAL MF 7) coming from the
ancient unit differs from the rest of the ilia in having a
one lobed tuber superior (distinct but not particularly
raised) and ventral acetabular expansion developed
in a relatively wide lamina. The preacetabular and
supracetabular fossae and the ilial crest are lacking.

Vertebra. In the same stratigraphic unit there is a
trunk vertebra (VAL MF 8) as small as the ilium; it is
procoelous and devoid of neural crest, with a wide
neural canal, short neural arch (in a cranio-caudal
sense) showing a deep anterior concavity, condyle
and cotyle roundish and characteristically small with
respect to the vertebral body.

These two remains are referred to the genus Hyla to
which the morphology fully agrees (Böhme, 1977; Bailon,
1999). Due to the poor knowledge of the osteology of the
five species of Mediterranean tree frogs that are recognized
at present, it is advisable not to identify fragmentary fossil
remains at species rank (Delfino & Bailon, 2000); therefore
the described material is referred to the Hyla arborea
group.

Following Emanueli (in Doria & Salvidio, 1994), two
species of this genus live at present in W. Liguria, H.
intermedia Boulenger, 1882 (still included in H. arborea in
the quoted papers) and H. meridionalis Boettger, 1874 but
only the latter is found at present in the surroundings of the
Valdemino cave and in the Mediterranean vegetational belt
of Western Liguria.

RANIDAE GRAY, 1825

Rana Linnaeus, 1758
Rana dalmatina Fitzinger in Bonaparte, 1838 (Fig. 4 )

Referred material. Recent unit: maxilla: 11;
parasphenoid: 1; scapula: 6; coracoid: 4; humerus: 11;
radioulna: 4; ilium: 9; femur: 1; tibio-fibula: 21; trunk ver-
tebra: 3; sacrum: 3; urostyle: 4. Middle unit: scapula: 1.
Ancient unit: humerus: 1; radio-ulna: 1; ilium: 2; trunk ver-
tebra: 1. [total 84]
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FIG. 3. Bufo bufo, A: right ilium (VAL MF 5), lateral view; B, C:
sphenethmoid (VAL MF 6), dorsal and cranial view. Hyla gr. H.
arborea, D: right ilium (VAL MF 7), lateral view; E, F: trunk
vertebra (VAL MF 8), dorsal and ventral view. Scale = 2 mm.
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Ilium. Several ilia show the characteristic morphology
of the genus Rana: very well developed and proximally
vertical ilial crest; supracetabular fossa generally
present, preacetabular one lacking; ventral acetabular
expansion relatively wide; slender junctura; dorsal
prominence well developed and particularly elongated,
forming with the dorsal acetabular expansion an angle
wider than 90°, and with dorsal margin gently sloping to
the ilial crest (with no sign of a step).

The slenderness of the junctura and the shape of the
dorsal prominence allow to refer the material to R.
dalmatina and to exclude R. temporaria Linnaeus, 1758
(Böhme, 1977; Bailon, 1999), the only other brown frog
that inhabits W Liguria at present (Barbieri in Doria &
Salvidio, 1994).

To the same taxon are tentatively referred all the Rana
remains – although they are not diagnostic to species
level, there is no evidence of the presence of different
species. All the male humeri have a thin diaphysis and
show a mesial crest (crista medialis) proximally ex-
tended and dorsally bent in a fashion that is exclusive of
brown frogs (Bailon, 1991, 1999); the same can be said
about the development toward the pars suprascapularis
of the internal crest of the scapula.

ANURA INDET.

Referred material. Recent unit: humerus: 2; femur: 1;
tibio-fibula: 15; ilium: 1; ischium: 1; urostyle: 1; indet.:

57; Middle unit: indet: 1; Ancient unit: scapula: 1; hu-
merus: 1; radio-ulna: 4; tibio-fibula: 9; trunk vertebra:
11; indet: 18. [total 123]

Part of the anuran material has been referred to order
level since it is represented by unidentifiable fragments
or non-diagnostic elements. A short and stout scapula
(V89 20 A) shows a developed margo anterior as in
Pelodytes but it is too fragmentary to identify it with
confidence. The taxon Anura indet. is not reported in
the faunal list since all the undetermined material could
well belong to the identified species.

REPTILIA LAURENTI, 1768

Reptiles are much more common than amphibians
being represented by 1282 remains. Chelonians, lizards
and snakes belonging respectively to 1, 4 and 7 taxa
have been identified.

CHELONII BRONGNIART, 1800

Chelonians are very well represented at Valdemino
and abundant are the shell fragments. The few non-shell
remains here studied do not properly exemplify the che-
lonian abundance. Only the family Testudinidae has
been identified.

TESTUDINIDAE BATSCH, 1788

Testudo Linnaeus, 1758
Testudo hermanni Gmelin, 1789

Referred material. Middle unit: scapula/acromion:
1. Ancient unit: dentary: 1; coracoid: 3; caudal verte-
bra: 10. [total 15]

The few chelonian remains here studied are referred
to Testudo hermanni accordingly to Tozzi (1969) who
first quoted its presence in the site. Although not diag-
nostic as shell elements, the remains here listed show a
morphology that fits well with land tortoises (i.e. the
coracoid widens caudally forming a triangle).

At present, Testudo hermanni can be considered as
probably extinct in Liguria because of overcollection
and habitat alteration or destruction; all the specimens
found in the region seem to be allochthonous (Jesu in
Doria & Salvidio, 1994).

LACERTILIA OWEN, 1842

Altogether, 261 remains have been referred to
saurians; they belong to three families: Gekkonidae,
Anguidae and Lacertidae.

GEKKONIDAE GRAY, 1825

Tarentola Gray, 1825
Tarentola cf. T. mauritanica (Linnaeus, 1759)

(Fig. 5)

Referred material. Recent unit: dentary: 2; maxilla:
1; frontal: 1. [total 4]

Maxilla. A left maxilla (VAL MF 13) is 6.7 mm long
and nearly complete (only the prefrontal process is
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FIG. 4. Rana dalmatina, A: right ilium (VAL MF 9), lateral
view; B: left ilium (VAL MF 10), lateral view; C, D: right
male humerus (VAL MF 11), ventral and dorsal view; E: left
scapula (VAL MF 12), internal view. Scale = 2 mm.
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partly eroded): 31 are the teeth positions; all but one re-
tain teeth that are pleurodont, isodont, long, slender,
cylindrical with conical and smooth apices devoid of
crests and accessory cusps; some of the apices of the
first teeth are caudally oriented; reabsorption pits vari-
ably sized developed at the base of many teeth; external
surface of the prefrontal process with seven roundish fo-
ramina (nearly aligned at its base) but smooth and
devoid of any ornamentation; a small hole pierces the
process at mid height in correspondence of the third
lower foramen.

Dentary. Two fragmentary dentaries are character-
ized by a high number of teeth whose morphology is
similar to that of the maxillary ones. The Meckel’s
groove is partially covered by the dentary and therefore
it opens in a posterior position.

Frontal. A frontal (VAL MF 14) made by the com-
plete median fusion of the two paired frontals (the suture
is not visible) is associated with the described maxilla. It
is characterized by: lateral margins (descending proc-
esses), ventrally folded, meet and fuse medially
delimiting a relatively wide canal; dorsal surface
slightly concave medially without traces of dermal orna-
mentations and furrows between scales; middle region
of the bone with a marked interorbital constriction if
seen in dorsal view.

The described tooth morphology and the unpaired
(fused) and dorsally smooth frontal, as well as the size

itself of the elements, clearly indicate the presence of a
member of the family Gekkonidae (see summaries and
literature in Estes, 1983; Bailon, 1991) of a size compa-
rable to that of T. mauritanica or (of a large) H. turcicus.
Following Bailon (1991) the degree of robustness and
position of the inner premaxillary permit discrimination
between T. mauritanica and H. turcicus: this process is
relatively more robust and less inclined in the former
species than in the second. Moreover, when observed in
dorsal view, the sub-orbital region of the horizontal
lamina is wider and more robust in T. mauritanica than
in H. turcicus, and the prefrontal process is so dorso-
medially bent in T. mauritanica that the zygomatic
process is partially covered (more straight and not so
covering in H. turcicus). The fossil maxilla agrees with
the description of T. mauritanica but since the compari-
son material shows some variability, the fossil remains
are tentatively referred to T. mauritanica.

This species is the only representative of the genus in
Europe and the commonest gecko of Liguria where it is
presently widespread in nearly all the Mediterranean
belt of the region (see map in Jesu in Doria & Salvidio,
1994).

ANGUIDAE GRAY, 1825

Anguis Linnaeus, 1758
Anguis fragilis Linnaeus, 1758 (Fig. 6)

Referred material. Recent unit: dentary: 7; maxilla:
2; trunk vertebra: 3; caudal vertebra: 5. Ancient unit:
trunk vertebra: 11; caudal vertebra: 1. [total 29]

Dentary. One of the most informative elements is a
small left dentary (7.1 mm; VAL MF 15) that is nearly
complete even if almost totally devoid of teeth and the
angular process is broken off. In internal view:
intramandibular septum visible inside the Meckel’s
groove; the latter is relatively wide in the posterior area
of the dentary but very small more anteriorly (where it
runs ventrally) and slightly enlarged again in the
symphysary area; symphysis well defined and postero-
medially directed; horizontal lamina medially inclined,
showing a concave profile; it develops a small splenial
spine under the ninth tooth; anterior-inferior alveolar
foramen opens near the spine; most likely 10 teeth posi-
tion are present (horizontal lamina has an irregular
surface); three retain teeth that are subpleurodont and
conical; the apices are worn or broken; the seventh and
eighth teeth are strongly bent backward (and slightly lin-
gually); the coronoid process is nearly as long as the
supra-angular one but a little smaller; both have a
rounded tip. In lateral view: four foramina open at mid
height on the external surface of the dentary; the anterior
one is the biggest.

Another left dentary (VAL MF 16) is nearly as long
as the previous (7.2 mm) but more damaged in the poste-
rior region: the angular process is broken off and the
horizontal lamina is partially damaged. Its morphology
is comparable to that already described with the differ-
ence that supra-angular process seems to be a little

M. DELFINO

FIG. 5.  Tarentola cf. T. mauritanica, A, B: left maxilla (VAL
MF 13), internal and external view; C, D: frontal (VAL MF
14), dorsal and ventral view. Scale = 2 mm.
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longer that the coronoid one. The total number of teeth
position is 10, while five are the preserved teeth.

Maxilla. The best-preserved maxilla (VAL MF 17) is
4.8 mm long: the prefrontal process seems to be slightly
eroded; internal premaxillary process and the zygomatic
one are partly broken; eight (or maybe nine) teeth posi-
tions are visible; six teeth are preserved; they are
subpleurodont, conical, caudo-laterally bent, not stri-
ated; apices pointed (if not eroded or broken); each
tooth has a small foramen at the base; lateral surface of
the prefrontal process without any sign of dermal ossifi-
cation or furrow; three wide (elongated and deep)
foramina aligned at the base of the process.

Vertebra. A few trunk vertebrae share the following
characteristics: vertebral body procoelous, moderately
elongated, ventral surface flattened and with parallel
margins (in the posterior section); condyle and cotyle
moderately depressed; two small subcentral foramina
usually present; prezygapophyses antero-laterally di-
rected, dorsally tilted and devoid of processes; neural
spine usually well developed and sometimes relatively
high; distinct interzygapophyseal constriction in dorsal
view.

Some caudal vertebrae display haemapophyses fused
to the posterior ventral surface of the vertebral body,
long transverse processes flattened and laterally di-
rected, and autotomic line that separates the cotylar
region from the rest of the vertebra (it runs in the ante-
rior area of the transverse processes).

All the described characteristics are typical of the
family Anguidae and of the genus Anguis in particular,
the sole that shares with the fossil material the number
and shape of dentary and maxillary teeth as well as the
shape of the vertebrae (Klembara, 1979, 1981, 1986;
Bailon, 1991). All the anguid material is referred to
Anguis fragilis, the only species known in the European
Quaternary because Anguis stammeri Brunner, 1954
(Middle Pleistocene of Germany) has been recently con-
sidered a large sized form of A. fragilis (Bailon, 1991;
Holman, 1998). Anguis cephallonicus Werner, 1894, a
living species recently revalidated (Cabela in Gasc et
al., 1997), has not been taken into consideration since it
is endemic to the Peloponnese and to the southern Io-
nian Islands and, moreover, its comparative osteology is
still unknown.

A. fragilis is widespread and common in Liguria at
the present time (Schiavo in Doria & Salvidio, 1994).

LACERTIDAE BONAPARTE, 1831

Lacerta Linnaeus, 1758
Lacerta gr. L. viridis (Laurenti, 1768) (Fig. 7)

Referred material. Recent unit: dentary: 19; maxilla:
6; teeth bearing bone: 1; trunk vertebra: 2; caudal verte-
bra: 3. Ancient unit: dentary: 6; premaxilla: 2; maxilla:
5; teeth bearing bone: 1; parietal: 1; articular: 1; hu-
merus: 2; coxal: 1; femur: 1; trunk vertebra: 37; sacral
vertebra: 3; caudal vertebra: 19. [total 110]

 PLEISTOCENE HERPETOFAUNA OF VALDEMINO

FIG. 6.  Anguis fragilis, A, B: left dentary (VAL MF 15), internal and external view; C: left dentary (VAL MF 16), internal view;
D, E: left maxilla (VAL MF 17), internal and external view; F, G, H: trunk vertebra (VAL MF 18), dorsal, ventral and left lateral
view; I, L, M: caudal vertebra (VAL MF 19), dorsal, ventral and left lateral view. Scale = 2 mm.
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Dentary and maxilla. The presence of pleurodont and
cylindrical teeth distinguishes some dentaries and max-
illae. The teeth show usually two cusps (a very small
anterior cusp and a bigger posterior one) but the
anteriormost teeth are monocuspidate while the
posteriormost can have three cusps. Although none of
the dentaries is perfectly preserved, it is possible to state
that the Meckel’s groove is wide along the entire length
of the dentary. The largest dentaries have a dental
lamina of 10.5 and 11.5 mm.

Parietal. A fragmentary parietal (VAL MF 21) of
medium size (8.3 × 6.6 mm) shows a dorsal surface with
an evident crusta calcarea and the imprints of the
boundaries among the frontoparietals, parietals and in-
terparietal scales; the pineal foramen opens in the
middle of the interparietal scale area, the shape of which
is slightly irregular; it is not clear wether its asymmetric
posterior prolongation represents a narrow occipital
scale (without a marked interparietal-occipital bound-
ary) or not.

Vertebra. Some trunk vertebrae show a procoelous
vertebral body, moderately elongated, ventrally convex,
with condyle and cotyle slightly oval or subcircular;
prezygapophyses dorsally tilted (without processes) and
with oval facets; neural spine high and running along al-
most all the neural arch (only the area between
prezygapophyses is free); a sort of haemal keel well de-
fined at least anteriorly; no traces of
zygosphene-zygantrum articulations; the largest verte-
bra has a centrum 4.2 mm long.

By the tooth morphology (pleurodont, cylindrical, bi-
cuspid teeth) of several teeth bearing bones it is possible
to identify the family Lacertidae. The size itself of the
remains allow to exclude the smallest member of the

family (up to the size of a big Podarcis) and hypothesize
the presence of a medium-sized member of the genus
Lacerta. The length of the dental lamina, as well as the
length and width of the parietal, fall in the ranges of both
L. viridis (complex) and Timon lepidus (Daudin, 1802)
reported by Barahona & Barbadillo (1997; respectively
bigger than 8.4 mm, 6 mm and 5.7 mm) but the centrum
length of the trunk vertebrae (4.2 mm maximum) allows
referral of the material to L. viridis (in the sample stud-
ied by Barbadillo & Sanz, 1983, this length is never
higher than 4.38 mm in L. viridis). The allocation at spe-
cies rank of these remains is therefore based on their
size; unfortunately the posterior area of the parietal is
damaged and it is not possible to see the occipital scale
whose shape is a diagnostic morphological character
(Barahona & Barbadillo, 1997).

Since the modern L. viridis populations have been
split into two species, L. viridis and L. bilineata Daudin,
1802 (Rykena, 1991; Amann et al., 1997), whose com-
parative osteology has not been described, the fossil
material is simply referred to the L. viridis group that in-
cludes both.

Nowadays, L. bilineata is quite a common lizard in
Liguria (Schiavo in Doria & Salvidio, 1994).

LACERTIDAE INDET.

Referred material. Recent unit: dentary: 18; premax-
illa: 1; maxilla: 7; teeth bearing bone: 4. Ancient unit:
dentary: 52; premaxilla: 1; maxilla: 23; teeth bearing
bone: 5; parietal: 1; humerus: 1; ilium: 1; cervical verte-
bra: 1; caudal vertebra: 2. [total 117]

Several lacertid remains of small size are simply re-
ferred to family rank since it is not possible to identify a
genus with confidence. They could either belong to full-
grown Podarcis or to juvenile Lacerta specimens as
well as to different taxa. The taxon Lacertidae indet. is
therefore reported in the faunal list.

SAURIA INDET.

Referred material. Ancient unit: dentary: 1. [total 1]
A dentary fragments devoid of teeth cannot be allo-

cated at a rank lower than the order.

SERPENTES LINNAEUS, 1758

Snake vertebrae are by far the most common ele-
ments of the herpetofauna and therefore this order is the
best-represented (1006 remains). Seven taxa belonging
to two families, Colubridae and Viperidae, have been
recognised.

COLUBRIDAE OPPEL, 1811

Coronella Laurenti, 1768
Coronella cf. C. austriaca Laurenti, 1768 (Fig. 8)

Referred material. Ancient unit: trunk vertebra: 31.
[total 31]

Vertebra. Some of the smallest vertebrae (2.6 mm is
the centrum length of the figured one; VAL MF 23) are

M. DELFINO

FIG. 7. Lacerta gr. L. viridis, A: right dentary fragment (VAL
MF 20), internal view; B: parietal (VAL MF 21), dorsal view;
C, D, E: trunk vertebra (VAL MF 22), left lateral, dorsal and
ventral view. Scale = 2 mm.
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characterized by: depressed neural arch whose posterior
margins are sometimes nearly straight sometimes
slightly curved (if seen in caudal view); condyles and
cotyles slightly oval; haemal keel narrow, long and non-
well defined; prezygapophyseal facets invariably
damaged but should have been oval and at least two
times longer than the processes; the latter are short,
pointed and with a wide and robust base; parapophyses
slightly bigger than the diapophyses; anterior margin of
the zygosphene is nearly straight; neural spine low and
reaching anteriorly the middle of the zygosphene.

The small size of the vertebra, along with the shape of
the prezygapophyseal processes and, overall, the shape
of the posterior end of the neural arch, permit the mate-
rial to be referred to the genus Coronella and more
precisely to C. austriaca (Szyndlar, 1984). Due to the
variability of these structures in the modern species
(Szyndlar, 1991a), it is not possible to allocate this ma-
terial with confidence and therefore the taxonomic
particle “cf.” has been introduced.

Both C. austriaca and C. girondica (Daudin, 1803)
are present nowadays in Liguria (and in the area of the
palaeontological site as well) but the latter is much more
common in the region (Doria in Doria & Salvidio,
1994).

Elaphe Fitzinger, 1833
Elaphe sp. (Fig. 8)

Referred material. Recent unit: trunk vertebra: 1 [to-
tal 1]

Vertebra. A trunk vertebra (VAL MF 24) is quite dif-
ferent from the others because it is more cranio-caudally

compressed and shows small prezygapophyseal proc-
esses. In dorsal view: the vertebra is “×” shaped;
zygosphene crenate; prezygapophyseal facets oval (but
with an anterior roundish profile); prezygapophyseal
processes relatively small and with rounded tips. In ven-
tral view: haemal keel narrow with well-defined
margins, not ventrally flattened and not posteriorly wid-
ened; diapophyses bigger than the parapophyses. In
cranial view: prezygapophyses nearly horizontal and
zygosphene slightly convex. In caudal view: neural arch
not particularly high and with straight and not vaulted
dorsal margins. In lateral view: neural spine not high
and overhanging posteriorly only. The centrum length is
4.4 mm.

This description fits with the morphology of the ge-
nus Elaphe (see among others, Szyndlar, 1991a; Bailon,
1991) and all the mentioned characteristics fall into the
variability of either E. longissima (Laurenti, 1768) [in-
clusive of E. lineata (Camerano, 1891)] or E. scalaris
(Schinz, 1822). Following Bailon (1991) it is possible to
discriminate between these two species on the basis of
the more square shape of the vertebral body of E.
scalaris whose CL/NAW ratio is proximate to 1 (1.05).
This ratio has a mean value of 1.15 in fossil or 1.4 in liv-
ing E. longissima studied by Szyndlar (1991a).
Although the ratio of the Valdemino vertebra is 1.19
(CL 4.4 mm / NAW 3.7 mm) and therefore it falls in the
range of E. longissima, the material is too scarce to ex-
clude the presence of E. scalaris, a species whose
morphology and variability are largely unknown. Inves-
tigations recently carried out by Helfenberger (2001)
and Utiger et al. (2002) suggest the latter species should
be separated from Elaphe and included in Rhinechis
Michahelles (in Wagler), 1833; such a proposal has not
been taken into consideration in this work.

The Western Liguria hosts both E. longissima and E.
scalaris at present, but while the former is relatively
common (Poggi in Doria & Salvidio, 1994), the latter
has been found only once and very close to the border
with France (Ferri in Doria & Salvidio, 1994).

Hierophis Fitzinger, 1843
Hierophis viridiflavus (Lacépède, 1789) (Fig. 9)

Referred material. Recent unit: maxilla: 1; trunk ver-
tebra: 1. Ancient unit: parabasisphenoid: 1; compound
bone: 1; trunk vertebra: 19. [total 23]

Maxilla. An edentulous right maxilla (VAL MF 25)
is broken at both extremities. Assuming that the first
tooth position is missing, the maxilla should have had 13
teeth positions followed by a short diastema (as long as
one tooth position) followed in its turn by two last posi-
tions; the prefrontal process should correspond to the
6-8 positions and the ectopterygoid process to the di-
astema. Dorsally to the latter process, a distinct
constriction is well delimited anteriorly but weakly
posteriorly.

Basiparasphenoid. Although not complete (the
parasphenoid process is broken off), a basiparasphenoid

 PLEISTOCENE HERPETOFAUNA OF VALDEMINO

FIG. 8. Coronella cf. C. austriaca, A, B, C: trunk vertebra
(VAL MF 23), dorsal, ventral and caudal view. Elaphe sp., D,
E: trunk vertebra (VAL MF 24), dorsal and ventral view.
Scale = 2 mm.
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(VAL MF 26) is quite informative because its surface,
ridges included, is perfectly preserved.

In external view: evident pterygoid crests, sigmoid in
shape, originate from well-developed basipterygoid
processes and nearly meet medially, delimiting a small
central area; postpterygoid area broad and showing a
very weak basisphenoid crest; wide common foramina
(resulting from union of the posterior orifice of Vidian
canal with the cerebral foramen) give rise to a shallow
furrow postero-laterally directed; anterior orifices of the
Vidian canal open anteriorly to the pterygoid crest and
are much smaller than the previous; posterior margin of
the bone with two lateral lobes and a median, more pro-
nounced, one. In internal view: the foramina for the
abducens nerve open laterally and posteriorly to a wide
pituitary fossa; only the base of the frontal crest is pre-
served.

Vertebra. Several trunk vertebrae are robust and rela-
tively large in size: their centrum length generally
exceeds 5 mm and one reaches 6.3 mm.

In dorsal view: prezygapophyseal facets usually oval-
shaped (but sometimes nearly rectangular),
prezygapophyseal processes long (a little less than the
facets) and pointed; anterior margin of the zygosphene
straight or concave. In ventral view: the parapophyses
are usually well separated from the diapophyses, the
haemal keel is always well delimited, high, ventrally

flattened and posteriorly expanded in a characteristic
way. In cranial view: prezygapophyses approximately
horizontal; dorsal margin of the zygosphene usually
straight. In caudal view: neural arch high and vaulted. In
lateral view: neural spine appears to be high and robust.

Some of the largest vertebrae (as the one figured)
show a deeply concave zygosphene, evident
epizygapophyseal spines an paracotylar tubercles,
parapophyses distinctly larger than diapophyses and
wide lateral foramina.

The morphology of the prezygapophyseal processes,
haemal keel and posterior margin of the neural arch per-
mits identification of Hierophis viridiflavus (cf.
description and literature quoted in Szyndlar, 1984,
1991a; Bailon, 1991). Also the fossil maxilla matches
well with the comparison material of this species in teeth
positions numbers, presence and position of the frontal
and ectopterygoid processes as well as of a short di-
astema. A slight difference concerns the dorsal
constriction that is not so well delimited posteriorly (cf.
Delfino & Bailon, 2000). The basiparasphenoid dis-
plays crests developed and located similarly to H.
viridiflavus (cf. Bailon, 1991).

Today, H. viridiflavus is a very common snake in
Liguria being present in all the suitable habitats
(Cortesogno in Doria & Salvidio, 1994) .

Malpolon Fitzinger, 1826
Malpolon monspessulanus (Hermann, 1804) (Fig. 10)

Referred material. Recent unit: trunk vertebra: 2. [to-
tal 2]

Vertebra. Two large vertebrae (VAL MF 28 and 34)
of the Recent unit (V91A 20B) can be grouped together
on the basis of the following features. In dorsal view:
zygosphene straight or slightly concave;
prezygapophyseal facets oval-shaped (but the original
morphology could have been different since they are
eroded); the only preserved prezygapophyseal process
is robust, long, apically rounded and antero-laterally di-
rected in a characteristic fashion. In ventral view:
vertebral body distinctly elongated, well delimited later-
ally by evident subcentral ridges; subcentral grooves
well marked; haemal keel high, narrow, well delimited
and, though not flattened, tends to progressively widen
toward its caudal end; para- and diapophyses almost to-
tally eroded. In cranial view: zygosphene convex and
prezygapophyses horizontal. In caudal view: neural arch
particularly high and with dorsal margin nearly straight
(not vaulted). In lateral view: neural spine seems not to
be high and overhanging on both sides (partially pre-
served in one vertebra only). The centrum length of the
vertebrae is 6.4 and 6.5 mm (NAW is 5.1 and 5.0 respec-
tively; CL/NAW is about 1.3 for both).

The material can be referred to Malpolon
monspessulanus on the basis of the length and orienta-
tion of the prezygapophyseal processes, the elongation
of the vertebral body, the shape of the haemal keel and
of the posterior edge of the neural arch (Szyndlar, 1984,
1988; 1991a; Bailon, 1991).

M. DELFINO

FIG. 9. Hierophis viridiflavus, A, B: right maxilla (VAL MF
25), medial and ventral view; C, D: basiparasphenoid (VAL
MF 26), ventral and dorsal view; E, F, G: trunk vertebra
(VAL MF 27), dorsal, ventral and left lateral view. Scale = 2
mm.
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Remarkable is the apparent absence of
epizygapophyseal spines, structures regularly present in
the modern comparison material (“le plus souvent
presentes” following Bailon, 1991): since the vertebrae
are slightly eroded and some edges smoothed, it is not
know if these structures were originally present or not;
even if they were absent, a proper taxonomic allocation
of the two vertebrae is granted by several other reliable
characters. Although it is advisable not to identify taxa
on the basis of scarce and fragmentary fossil remains, as
is the case of the two vertebrae here described, the mor-
phology of this species is so characteristic that it is
easily recognisable even if the material is relatively
poor.

The modern range of M. monspessulanus includes
W. Liguria, where the nominal subspecies reaches its
eastern range limit (Ferri in Doria & Salvidio, 1994).

“COLUBRINES” INDET.

Referred material. Recent unit: trunk vertebra: 12.
Ancient unit: trunk vertebra: 327. [total 339]

Vertebra. All the colubrid vertebrae, possessing hae-
mal keel and not hypapophyses, but strongly damaged
or showing mixed set of characters have been referred to
the working taxon “Colubrines” indet. (sensu Szyndlar,
1984; Szyndlar, 1991a). Since they could belong to ei-
ther the identified taxa or others, the taxon Colubrines
indet. is reported in the faunal list.

Natrix (Laurenti, 1768)
Natrix natrix (Linnaeus, 1758) (Fig. 11)

Referred material. Recent unit: maxilla: 1; com-
pound bone: 1; trunk vertebra: 3. Ancient unit:
compound bone: 3; trunk vertebra: 191. [total 199]

Maxilla. A right maxilla (VAL MF 29) lacks the area
anterior to the prefrontal process and therefore it is not
possible to estimate the teeth positions original number:
15 are those preserved, only four still host teeth (robust

and posteriorly curved); the size of the tooth sockets
suggests that the last four teeth were particularly large
(much larger than the preceding); both processes pre-
served, robust and mesio-ventrally projecting; area
posterior to the ectopterygoid process dorsally bent.
Maxilla  “X” shaped in ventral view.

Compound bone. At least four compound bones share
the following characters: medial flange hardly higher
that the lateral flange (the mandibular fossa is therefore
relatively shallow); retroarticular process robust and
mesio-ventrally directed; supraangular foramen located
far from anterior margin of the mandibular fossa;
supraangular crest not present.

Vertebra. The morphology of many hypapophysis-
bearing vertebrae is rather similar.

In dorsal view: general appearance of the vertebra
peculiarly elongated; anterior margin of the zygosphene
slightly variable from concave to convex;
prezygapophyseal processes long, particularly large,
with rounded tips and often with a small anterior con-
cavity; prezygapophyseal facets oval in shape;
epizygapophyseal spines usually present. In ventral
view: parapophyses well distinct (and more developed)
from the diapophyses. In cranial view: prezygapophyses
regularly horizontal (the ventral inclination is negligi-
ble); dorsal margin of the zygosphene variably shaped.

 PLEISTOCENE HERPETOFAUNA OF VALDEMINO

FIG. 10. Malpolon monspessulanus, A, B, C, D: trunk
vertebra (VAL MF 28), dorsal, ventral, caudal and right
lateral view. Scale = 2 mm.

Fig. 11. Natrix natrix, A, B: right maxilla (VAL MF 29),
medial and ventral view; C, D: left compound bone (VAL MF
30), dorsal and lateral view; E, F, G: trunk vertebra (VAL MF
31), dorsal, caudal and left lateral view. Scale = 2 mm.
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In caudal view: neural arch distinctly vaulted (some-
times with an angle). In lateral view: neural spine always
high and overhanging anteriorly and posteriorly; some-
times (mainly in large specimens) its dorsal edge is
thickened; parapophyseal processes long, apically
rounded and anteriorly directed; hypapophyses long, ro-
bust, sigmoid shaped and usually apically rounded
(although pointed tips are not uncommon). Some of the
vertebrae are very large: their centrum length is about 7
mm.

All of this material can be referred to the genus Natrix
on the basis of the opisthomegadont maxilla, scarce
depth of the mandibular fossa and the position of the
supraangular foramen of the compound bone, and by
several characteristics of the vertebrae (i.e. presence and
shape of the hypapophyses as well as prezygapophyses
and neural arch shape). It is possible to identify with rea-
sonable confidence the presence of N. natrix on the basis
of the roundish tips of the parapophyseal processes and
hypapophyses (Szyndlar, 1984; 1991b, Holman, 1991;
Ivanov, 1999a) although they show some variability in
the fossil and modern comparative material.

All the three European species of the genus Natrix
inhabit Liguria at present but only N. natrix and N.
maura (Linnaeus, 1758) have been quoted in the area of
the palaeontological site (Andreotti in Doria & Salvidio,
1994; Raineri in Doria & Salvidio, 1994; Salvidio in
Doria & Salvidio, 1994).

VIPERIDAE LAURENTI, 1768

Vipera Laurenti, 1768
Vipera aspis (Linnaeus, 1758) (Fig. 12)

Referred material. Recent unit: trunk vertebra: 23.
Ancient unit: maxilla: 1; trunk vertebra: 40. [total 64]

Maxilla. A right maxilla (VAL MF 32) is relatively
well preserved: only the tip of the fang is broken off.
The morphology of the fang base is masked by matrix.
The prefrontal process is tall, highly developed and wid-
ens a bit apically, where it bends laterally. On the
posterior surface (between the fang and the process)
there is a relatively deep fossa delimited cranially by a
small crest but “opened” on the sides. The fang is hol-
low, slender and its anterior surface shows a proximal
orifice (the orifice for the venom duct) giving rise to a
median line that marks the fang for its entire length. The
total length of the maxilla (fang included) is 8.9 mm.

Vertebra. A peculiar set of characters allows some
vertebrae to be grouped together. In dorsal view: clear
interzygapophyseal constriction; prezygapophyseal fac-
ets oval and antero-laterally directed; prezygapophyseal
processes very short and acute shaped; zygosphene ante-
rior margin strongly crenate. In ventral view:
parapophyses and diapophyses well separated;
subcentral grooves usually more marked in the anterior
area of the vertebral body. In cranial view: cotyle large
and slightly depressed; paracotylar foramina present
and well visible; parapophyseal processes exceeding the
ventral margin of the cotyle; prezygapophyses dorsally

tilted; dorsal margin of the zygosphene usually straight.
In caudal view: the condyle wide and robust; the neural
arch depressed and with straight dorsal margins. In lat-
eral view: neural spine generally high (lower in
posteriormost trunk vertebrae) and overhanging
posteriorly only; parapophyseal processes antero-
ventrally directed (acute or rounded); hypapophysis
usually long, robust and exceeding the condyle
posteriorly. The largest vertebra is 4.2 mm long (CL).

The general morphology of the maxilla (i.e. its short-
ness and the presence of an hollow fang) and that of the
trunk vertebrae (i.e. presence of hypapophyses, dorsally
tilted prezygapophyses, ventrally directed
parapophyseal processes, depressed and straight neural
arch) indicates the family Viperidae, while the absence
of a labial pit in the maxilla (that hosts the
thermoreceptive organ) excludes the presence of the
subfamily Crotalinae (Ivanov, 1999b). The general pro-
portions of the vertebrae (among others, not particularly
elongated  – cf. Szyndlar & Rage, 1999) agrees with the
V. aspis group, and although a distinction between adult
V. aspis and subadult V. ammodytes (Linnaeus, 1758)
(the two members of the group that can be reasonably
taken into consideration) can be difficult, the material is
abundant enough to identify with confidence the pres-
ence of V. aspis.

This species is the only viper that lives in Liguria at
present (Borgo in Doria & Salvidio, 1994).

FIG. 12. Vipera aspis, A, B: right maxilla (VAL MF 32),
antero-ventral and postero-dorsal view; C, D, E, F, G: trunk
vertebra (VAL MF 33), left lateral, dorsal, ventral, cranial
and caudal view. Scale = 2 mm.
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SERPENTES INDET.

Referred material. Recent unit: dentary: 6; pterygoid:
2; teeth bearing bone: 5; trunk vertebra: 2; cloacal verte-
bra: 1; caudal vertebra: 8. Ancient unit: dentary: 6;
maxilla: 4; teeth bearing bone: 1; compound bone: 9;
vertebra: 155; cloacal vertebra: 1; caudal vertebra: 147.
[total 347]

Several remains devoid of relevant structures be-
cause of extreme fragmentation, as well as some
uninformative elements, such as caudal vertebrae, have
been simply referred to order rank.

DISCUSSION
The Valdemino Cave yielded 1549 herpetofaunal re-

mains referable to the following 18 taxa (six amphibians
and 12 reptiles): Triturus sp., Speleomantes sp.,
Pelodytes punctatus, Bufo bufo, Hyla gr. H. arborea,
Rana dalmatina, Testudo hermanni, Tarentola cf. T.
mauritanica, Anguis fragilis, Lacerta gr. L. viridis,
Lacertidae indet., Coronella cf. C. austriaca, Elaphe
sp., Hierophis viridiflavus, Malpolon monspessulanus,
Colubrines indet., Natrix natrix and Vipera aspis. This
study confirms and enriches the list of the taxa identified
by Tozzi (1969) and Delfino (2002): a more detailed
analysis allowed the identification of Elaphe sp. and
Malpolon monspessulanus, improving the allocation of
some of the remains that have been previously referred
to “Colubrines” by the latter author.

Among the three different units, the Ancient one
shows the highest number of remains (1205) and there-
fore of taxa, followed by the Recent (340) and then by
the Middle (four remains). The analysed samples repre-
sent two different warm stages of the Pleistocene whose
herpetofaunas share some elements but differ for others.
As shown in Table 1, the Ancient Unit (Galerian) hosts
all the identified taxa with the exception of Tarentola,
Elaphe and Malpolon that have been found in the Re-
cent Unit (post-Galerian in age) only.

Altogether, the Valdemino assemblage is surpris-
ingly rich because it contains the same number of taxa of
the Gargano sites (Apulia, Early Pleistocene; Delfino &
Bailon, 2000) even if the number of remains of the
former is nearly one tenth of the latter; due to their high
diversity, these two herpetofaunas are by far the most in-
teresting ever found in the Italian Pleistocene. The
Valdemino herpetofauna is the only one in Italy that
hosts fossils of Pelodytes and Malpolon. Moreover, al-
though relatively rare and not referred at species rank,
the remains of Speleomantes are the only sign so far
published of the ancient presence in continental Europe
of this biogeographically enigmatic family.

The assemblage does not show any relevant discrep-
ancy from the present “Ligurian Riviera” association as
defined by Sindaco (1998). With the exception of
Testudo hermanni, all the identified taxa are widespread
in western Liguria at present although some of them do
not live in the surroundings of the site (cf. maps in Doria
& Salvidio, 1994). The Region is devoid of autoch-

thonous population of land tortoises at present, but the
fossil remains of Valdemino corroborate, along with
those reported by Hervet (2000), the hypothesis (Jesu in
Doria & Salvidio, 1994) that this species had a past con-
tinuous distribution between Catalunya and Southern
Italy.

One of the most striking characteristics of the
Valdemino assemblage is the sharp contrast between a
mammal fauna that still hosts extinct taxa (among oth-
ers, Barbary apes, elephants, rhinoceros, leopards and
sabre-toothed tigers) and a modern herpetofauna that is
entirely represented by modern taxa that nowadays are
typical of a Mediterranean environment. A datum that
supports, once again, the idea that the herpetofauna ex-
perienced an extraordinary evolutionary stasis during
the Quaternary (cf. Holman, 1998).

Another relevant topic raised by this fossil
herpetofauna is the presence of M. monspessulanus and
its apparent sympatry with H. viridiflavus. The former
has been considered as the only Palaearctic reptile
whose distribution matches well with the average range
of the Mediterranean reptiles (Saint Girons, 1982); the
only exception is represented by the Italian peninsula
that it inhabits only along the narrow littoral strip of the
western coast of Liguria, corresponding to the meso-
Mediterranean bioclimatic-zone (Salvidio et al., 1996).
The two vertebrae of Valdemino referred to M.
monspessulanus represent the first fossil record for this
species in Italy but since they fall in the modern range of
the species, they add only little information to the evolu-
tionary history of its distribution. Its regular absence
from all the Neogene and Quaternary Italian sites that
yielded herpetofaunal remains (more than 300 localities
so far studied), although not definitely proving its ab-
sence, seems to strongly support the fact that this large
and easily recognisable snake (this is true for the fossil
material also) never colonized Italy. An absence that is
rather surprising since other taxa with similar modern
ranges (East-West disjunct distribution are shown by the
genera Mauremys and Blanus) have been recovered in
Italy as fossils.

The biogeographic analysis of the north-western Ital-
ian herpetofauna carried out by Sindaco (1998) with the
aid of affinity indexes based on a presence/absence ma-
trix, showed that the Ligurian Provinces cluster together
(Provinces of Savona, Genova and La Spezia) or with
the French southern Departments (Provinces of
Imperia), and are therefore markedly diverse from the
neighbouring Piedmontese Provinces that are separated
by moderately high mountain chains. The presence in
the Valdemino herpetofauna of taxa as Pelodytes (rare
and localised in Piedmont at present), Testudo and
Malpolon seems to testify that such a diversification
could potentially have existed during the Middle
Pleistocene already.

Moreover, Sindaco (1998), discussing the origin of
the herpetofauna of north-western Italy, suggested that
some taxa, as P. punctatus, could have reached Italy
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from Iberian or North African refugia after the Würmian
cold phase (Late Pleistocene), but the Valdemino fossils
pre-date its arrival in the area, although they do not ex-
clude recurrent extinctions and recolonizations of
western Liguria respectively during and after the
Pleistocene climatic worsening.

At least in the late Neogene and Quaternary, the area
corresponding to the present western Liguria should
have been a privileged “biotic corridor” due to its
physiography: a narrow E-W oriented strip of land de-
limited by the sea on one side, and by a mountain chain
on the other. During stadial and glacial marine low-
stand, the strip should have been relatively broader at
least locally (because the slopes of the Maritime Alps
are generally rather steep). For reasons that can prob-
ably vary for different taxa, and still need to be
identified, this way of dispersal has been a “dead end”
corridor indeed: none of the taxa that characterise at
present the area (Hyla meridionalis, Chalcides striatus,
Timon lepidus, Elaphe scalaris and Malpolon
monspessulanus), are know as fossils in the rest of the
peninsula even if the herpetofauna of Valdemino testify
a relatively ancient presence of some of them in Liguria.
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