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Abstract. The Late Pleistocene layers (2—4) of the Baranica Cave near Knjazevac (Eastern Serbia) contain
rich and diverse vertebrate fauna, as well as several Palaeolithic artefacts. The squamate reptile fauna contains
three lizard and six ophidian (snakes) taxa (Lacerta agilis, Lacertidae indet., Anguis fragilis, Zamenis cf.
longissimus, Coronella austriaca, Coronella cf. austriaca, cf. Natrix sp., Vipera cf. berus, Vipera sp.). This is
only the second of Late Pleistocene herpetofauna described from Serbia. It consists of the forms mainly char-
acteristic for cold and temperate semi-open regions.
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Ancrpakr. [opworuiencroriencku cinojeBu (2-4) nehune bapanune xox Kmwaxesua (ncrouna CpoOuja)
canpke Oorary W pasHOBPCHY (ayHy KHUIMEHakKa, Ka0 M HEKOIHMKO MAICONMTCKHX apredakara. DayHa
CKBaMara CaJpXH TPU TaKCOHa rymitepa u mect 3muja (Lacerta agilis, Lacertidae indet., Anguis fragilis,
Zamenis cf. longissimus, Coronella austriaca, Coronella cf. austriaca, cf. Natrix sp., Vipera cf. berus, Vipera
sp.). OBo je Tek apyra omucana xeprerodayHa u3 ropmer mienctornena Cpouje, a cacToju ce YIIIaBHOM Off
00IIHKa KOjH CY KapaKTePUCTHYHH 3a JACITUMUYHO OTBOPEHE Mpe/iesie XJIaHOT U YMEPEHOT KIMMATCKOT 1mojaca.

Kmbyune peun: Squamata, 3muje, Coronella, ropmu mencroner, Cpouja.

Introduction

Baranica cave system comprises three small caves
(Baranica I, II and III), situated in the southeastern
part of Serbia, 4 km south of Knjazevac, near the state
border with Bulgaria (Fig. 1). The archaeological
excavation of this cave was carried out by The Faculty
of Philosophy from Belgrade and the National
Museum of Knjazevac from 1994 till 1997.

Not much is known about the squamate associa-
tions from Late Pleistocene in Serbia and the Central
Balkans in general. This is only the second cave in
Serbia which yielded Pleistocene herpetofauna that
was described in detail (Smolucka pecina being the
first — PAUNOVIC & DIMITRUEVIC, 1990). Anuran fauna
from Baranica cave has also been analyzed recently
(PuUrIC et al., 2016) and this is the second paper deal-
ing with the herpetofauna from this rich locality.

Thus, it will give important insight into the distribu-
tion of species and it is also important for the palaoen-
vironmental studies, since the amphibians and squa-
mate reptiles are climate sensitive organisms.

During the 1995 field season, a trench was opened
in Baranica I and four layers with overall thickness of
2.5 m were uncovered (Fig. 1). The uppermost layer
(Layer 1) is of the Holocene age and the remaining
three are of the Late Pleistocene age. Numerous rema-
ins of small vertebrates have been found in Layers 2
and 4, while only a few were found in Layer 3. For a
more detailed description of the locality (see BOGI-
CEVIC et al., 2011, 2012).

Already during the course of preliminary investiga-
tion of this cave, a multitude of small and large verte-
brate remains was observed. Besides squamates, there
were remains of large and small mammals (rodents,
insectivores, lagomorphs and chiropterans), birds, fish,
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clay with fragments of pottery (Holocene)

yellowish clay with rock fragments and
remains of mammals (Late Pleistocene)

\__| grey homogenous silt with very rare remains

of small mammals (Late Pleistocene)

~ | dark brown clayey silt with rock fragments and

remains of mammals (Late Pleistocene)

and Geology, on screens of 2, 1
and 0.5 mm mesh.

The Squamata remains con-
sist of disarticulated and frag-
mented skeletal elements. The
studied sample included 153
fragments, 102 of which rep-
resenting at least nine differ-
ent taxa of lizards and snakes.
The lizard material includes
mostly fragmented jawbones,
several vertebrae and only one
fragment of parietal bone. The
snake remains comprise disar-
ticulated vertebrae, primarily
praesacral (trunk and a couple
of cervical). A small number
of the caudal vertebrae is quite
damaged and couldn’t be pre-
cisely determined.

The fossil material was iden-
tified following the general cri-
teria given by BAILON (1991),
HoLMAN (1998), RATNIKOV

(2004), RAUSCHER (1992),
SzyNDLAR (1984, 1991a, b),

Fig. 1. Geographic setting and section of the Late Pleistocene deposits in the Baranica Cave

(according to BOGICEVIC et al. 2012).

anurans, gastropods, seed and pollen. Actually, the Ba-
ranica Cave yields the richest and most diverse verte-
brate fauna of the Late Pleistocene age in Serbia. This
diverse flora and fauna were described in several
papers (BRUNET-LECOMTE et al., 2001; FORSTEN & Di-
MITRIJEVIC, 2004; ARGANT & DIMITRIEVIC, 2007; DiMI-
TRIJEVIC, 2011; BOGICEVIC et al., 2011, 2012; DURIC et
al., 2016), although the analyses are still ongoing. This
cave showed to be a long-term hyaena den (DIMITRI-
JEVIC, 2011), and in several short instances human also
visited it (MIHAILOVIC, 2014). The bones and teeth of
large mammals from the Baranica cave were dated by
the AMS method, and the age thus obtained for the
Layer 2 is 23,520+110 B.P. (813C — 19.415), and for the
Layer 4 — 35,780+320 B.P. 14C years B.P. (6!13C —20.980)
(PACHER & STUART, 2008; DIMITRIEVIC, 2011).

Material and methods

Material described in this paper comes from the
1995 field season. Overall 22 sediment samples (2-3
kg each) were taken from Baranica I: six from Layer 2,
one from Layer 3 (which was thought to be completely
sterile) and fifteen from Layer 4. All samples were
water-screened in the Laboratory of Department of Pa-
leontology, University of Belgrade — Faculty of Mining

VENCZEL (2000), as well as by
comparison to recent skeletons
from the collections of the Na-
tural History Museum in
Belgrade. The systematic no-
menclature follows SPEYBROECK et al. (2010). The
measurements were taken from a small number of
well-preserved snake vertebrae with a digital camera
UCMOSO03100KPA, by methods described in AUF-
FENBERG (1963) and SzZyNDLAR (1984). This analysis
takes into consideration only centrum length (CL),
centrum width (NAW) and centrum length/centrum
width ratio (CL/NAW). In the drawings, the standard
anatomical orientation system is used throughout this
paper. The fossil material is stored in the Department
of Paleontology, University of Belgrade — Faculty of
Mining and Geology.

Systematic taxonomy

Class Reptilia LAURENTI, 1768
Order Squamata OpPEL, 1811
Suborder Lacertilia GONTER, 1867
Family Lacertidae BATSCH, 1788
Genus Lacerta LINNAEUS, 1758

Lacerta agilis LINNAEUS, 1758
(PL. 1, Figs. 1-4)

Material: Layer 4 — one praemaxilla (BAR-H-
IV/17), four maxillae (BAR-H-1V/18/1-4), six den-
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taries (BAR-H-1V/22/1-6), one parietal (BAR-H-
1v/21).

Description:

Praemaxilla. The anterodorsal surface of the prae-
maxilla is strongly convex. The nasal process in the
last third has a slight relief. The base of the processus
nasalis displays a strong waist and then spreads into a
robust structure (RAUSCHER, 1992). At the end it
somewhat narrows with a rounded tip. The inner sur-
face of the nasal process is provided with a prominent
medial keel tapering distally. The lamina horizontalis
is thin and broken on both ends. The six cylindrical
and rounded teeth are preserved.

Maxilla. The labial surface of the best preserved
maxilla is smooth. The dorsal part with processus
praefrontalis was not preserved. Following margo
orbitalis is rather straight and most similar to L. agilis.
Processus praemaxillaris is rounded (in L. viridis is
pointed) and it continues in the irregular Margo fenes-
tra exonarina (RAUSCHER, 1992). From the lingual si-
de, moderately thin subdental shelf sensu RAGE &
AUGE (2010) is well exposed. Pleurodont teeth are
with mono- or bicuspid tips.

Dentary. The dentary is relatively short and robust.
The Meckel’s groove is widely open with a rather
thickened border. The dentition is with bicuspid tips
differing from tricuspid in L. viridis (HOLMAN, 1998).
The number of teeth is 17 (in Timon lepidus more than
20) and the tooth row is almost 6 mm long, longer
then in small lacertids (Podarcis or Zootoca) (HOL-
MAN, 1998; BLAIN et al., 2014). The subdental shelf in
the anterior mandibular portion is flattened. The labi-
al surface of all the dentaries is convex and smooth,
displaying a row of three to six preserved foramina
pro rami nervorum alveolarium inferiorum (depend-
ing on the condition of preservation).

Parietal. Only the central part of parietal was pre-
served. The dorsal surface is sculptured, with small
pits. In the ventral view there is a relatively short
facies trapezoideus bordered by the posterior exten-
sion of the crista cranii parietalis and juxtafoveal
crests (RAUSCHER, 1992). Facies triangularis is widely
open anteriorly. The short facies trapezoideus with
distinct ventrally bent medial laminae of exoccipital
processes as well as anteriorly widely open facies tri-
angularis indicates the presence of L. agilis.

Lacertidae indet.
(PL. 1, Fig. 5)

Material: Layer 2 — one maxilla fragment; Layer 4.
three maxillae, five dentaries, 17 vertebrae.

Description: The one small and badly fragmented
dentary has one recurved anteriormost tooth, the fol-
lowing two are bicuspid, but the last one is tricuspid.
This is characteristic for a small mountain lizard Zo-
otoca vivipara, but it is insufficient for the precise

identification (HOLMAN, 1998). The rest of maxilla
and dental fragments have bicuspid teeth, such as in
previously mentioned Lacerta agilis. They do not
have other morphological characteristics preserved,
which make the identification more difficult. The ver-
tebrae probably belong to a small individual of some
Lacertidae.

Family Anguidae Gray, 1825
Genus Anguis LINNAEUS, 1758

Anguis fragilis LINNAEUS, 1758
(P1. 1, Fig. 6)

Material: Layer 4 — one vertebra.

Description: The single one trunk vertebra is pre-
served. This is a very small vertebra (CL < 3 mm)
slightly longer than wide. The centrum is dorsoven-
trally flattened. In lateral view, the neural spine is long
and moderately high, arises posteriorly. Left side of
neural arches and tip of neural spine is partly broken.
In ventral view, the centrum is elongated and triangu-
lar in shape. The wide flat sagittal ridge is visible
along the midline of the centrum. On the anterior half
of the centrum subcentral foramen is visible.

Suborder Serpentes LINNAEUS, 1758
Family Colubridae OppEL, 1811
Genus Coronella LAURENTI, 1768

Coronella austriaca LAURENTI, 1768
(PL. 2, Fig. 1)

Material: Layer 4 — three vertebrae.

Description: All three vertebrae are rather dam-
aged. On the centrum, a flattened and wide haemal
keel is clearly visible. The praezygapophyseal
processes are short, at least twice shorter than praezy-
gapophyseal facet. Basal portion of praezygapophyses
are strongly built and parapophyses longer than
diapophyses as in C. austriaca (SZYNDLAR, 1984,
1991a). The neural arches are moderately vaulted
while the neural spines are mostly damaged. The
haemal keel can be well expressed in posterior trunk
vertebrae of C. austriaca (Ivanov, 1997).

Coronella cf. austriaca LAURENTI, 1768
(PL. 2, Fig. 2)

Material: Layer 4 — one vertebra.

Description: The preserved vertebra is heavily
damaged. The centrum is very short (2.55 mm), trian-
gular shaped in the ventral view, the haemal keel is
poorly developed. Although broken, the prae- and
postzygapophyseal portions of vertebra keep an X-
like shape in dorsal view. The praezygapophyseal
processes and zygosphenal ruff are damaged which
makes precise identification difficult.
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Genus Zamenis WAGLER, 1830

Zamenis cf. longissimus (LAURENTI, 1768)
(PL. 2, Fig. 3)

Material: Layer 4 — two vertebrae.

Description: The centrum is relatively short and tri-
angular with a spatulate haemal keel in both vertebrae.
Neither of them has preserved praezygapophyseal
processes, and the praezygapophyseal facets have oval
shape. The zygosphenes are truncated, but they show
an indication of three lobes. The neural spines are quite
damaged, so their height could not be assessed precise-
ly, nor is there an overhanging. These vertebrae are
most similar to the species Zamenis longissimus, but
they are too damaged for the precise identification.

Family Natricidae BONAPARTE, 1840
Genus Natrix LAURENTI, 1768

cf. Natrix sp.
(PL. 2, Fig. 4)

Material: Layer 4 — one vertebra.

Description: An incomplete haemapophysis is
developed with an indication of sygmoidity (sigmoid
shape). The subcentral ridge that runs to the condyle
is quite similar to the genus Natrix. Other features are
rather damaged for the determination of species.

Family Viperidae OppPEL, 1811
Genus Vipera GARSAULT, 1764

Vipera cf. berus (LINNAEUS, 1758)
(PL. 2, Figs. 5-6)

Material: Layer 2 — two vertebrae; Layer 3 — one
vertebra; Layer 4 — 36 praesacral vertebrae.

Description: The centra of vertebrae are cylindrical
and elongated. The neural arch is distinctly flattened.
The neural spine and hypapophyses are more or less
damaged in most vertebrae. The best preserved hypa-
pophyses is short and projected backward beyond the
cotyle (SZYNDLAR, 1984). The centrum length/width ra-
tio (n=31) is between 1.53-2.29 (mean+SD=1,89+0,18).
Although badly preserved, these vertebrae retain char-
acteristics of small viperid from ‘berus group’ — cylin-
drical, elongated centra, distinctly flattened neural arch
and very low neural spine.

Vipera sp.
(PL. 2, Figs. 7-8)

Material: Layer 2 — two vertebrae; Layer 4 — 16
fragmented vertebrae.

Description: All the vertebrae are more or less dama-
ged. Generally, they have a moderately long, almost cy-
lindrical centrum. Many of them possess only the base

of the hypapophyses or a damaged part that projects
straight like in the living Vipera ammodytes (SzyND-
LAR, 1984). On the best preserved vertebra (P1. 2, Figs.7,
8) parapophyses are directed anteriorly and downward,
which is characteristic of Viperidae. In all the vertebrae
neural arch is depressed, but neural spine is mostly dam-
aged. The fragments have only some diagnostic features
(parapophyses directed anteriorly, straight hypapophy-
ses) that connect them to the genus Vipera.

Taphonomy

The small vertebrate remains located in the
entrance part of Baranica I, are very abundant. The
small mammals are relatively well preserved while
the Squamates are heavily damaged but without traces
of water transport. They are probably prey remains,
although it is not yet clear which predator is responsi-
ble for their accumulation (BOGICEVIC et al., 2011).
For squamate reptiles, the potential predators are most
commonly small carnivores and diurnal birds of prey
(BLAIN et al., 2008), but since that kind of predators
break bones and dissolve them with their gastric
juices (ANDREWS, 1988) and such traces are not visi-
ble in the bones from Baranica, we could suggest they
were the owls’ prey or the remains of animals that
used the cave as a shelter and died in situ.

Comparison with the recent squamate
fauna of the southeastern Serbia

The composition of the squamate fauna of Baranica
bears much similarity to the recent fauna of the area.
From the 13 recent Sqamata species that could be
found in the wider vicinity of Knjazevac (ToMOVIC et
al., 2014) five are present in Baranica (Table 1). All
ophidian taxa live today in the vicinity of Knjazevac.
Southeastern Serbia is today characterized by the
quite rich and distinct reptile fauna and presence of
Mediterranean species (TomoviC et al., 2014), and
this was obviously also the case in MIS 3, when Layer
4 was formed. Modern reptile fauna in Serbia is not so
rich as in some other Balkan countries, and after its
composition and diversity it is most similar to the fa-
una in Romania (ToMOVIC et al., 2014). Today in the
area of KnjaZzevac, temperate-continental climate
dominates, with an average annual temperature of
10,2°C, hot and dry summers and cold winters (MILO-
VANOVIC, 2010).

Palaeoclimatological reconstructions on
the basis of herpetofauna

The remains of herpetofauna have been lately much
used for the reconstruction of the palacoenvironment
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Table 1. Comparative list of squamates: vicinity of KnjaZevac (recent) and Baranica Cave

(Late Pleistocene).
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one vertebra has been found in
it, also ascribed to “berus”
group. Thus most of our con-

Recent squamate reptiles
in the vicinity of KnjaZevac

Late Pleistocene squamates
found in the Baranica Cave

clusions on palacoenvironment
refer to Layer 4.

Most of the species, such as
Lacerta agilis, Coronella aus-

Anguis fragilis
Lacerta agilis
Coronella austriaca

Anguis fragilis
Lacerta agilis

Coronella austriaca/Coronella cf. austriaca

triaca, Zamenis cf. longissi-
mus, indicate the presence of
relatively drier open regions of

Zamenis longissimus

Zamenis cf. longissimus

Vipera ct. berus
cf. Natrix sp.

Vipera berus

Natrix natrix

Natrix tessellata
Vipera ammodytes
Lacerta viridis
Ablepharus kitaibelii
Darevskia praticola
Podarcis muralis
Dolichophis caspius

Vipera sp.
Lacertidae indet.

steppe and forest-steppe type,
covered with sparse vegetation
(RaTNnikOV, 1996).  Natrix
natrix and Anguis fragilis inha-
bit also forests (humid, wooded
(broad-leaved or mixed) and/or
shrubby) and grass areas with
much greater moisture. Vipera
berus prefers relatively cold
and moist habitats in the plain
regions, like swamps and bogs

Table 2. Squamate reptiles from the Baranica cave (NISP — number of identified specimens;

MNI — minimum number of individuals).

(BRUNO & MAUGERI, 1992;

BLAIN & VILLA, 20006).
RaTNIKOV (1996, 2016) ma-

de a table in which the distri-

bution of several amphibians,

Layer 2 Layer 3 Layer 4 snakes and lizard species in

taxon NISP | MNI | NISP | MNI | NISP | MNI different habitats had been
Lacerta agilis — — — — T 3 presented (Table 3). Most of
—° - the determined taxa currently
Lacertidac indet. l l - - 25 3 have relatively broad ecologi-
Anguis fragilis - - - - l l cal niches. None of the her-
Coronella austriaca - - - - 3 1 petofaunal species present in
Coronella of. austriaca _ _ _ _ 1 1 the Baranica Cave lives in tun-
Zamenis ct. longissimus - - - - 2 1 dra. All of the M occur m mix-
- — ed and decidious forest and in
of. Natrix sp. - - - - ! ! forest-steppe, especially in the
Vipera cf. berus 2 1 1 1 36 1 latter, where all the mentioned
Vipera sp. 2 1 - - 16 1 species are rather common
Serpentes indet. _ _ _ _ 51 1 (Vipera bems, common in for-
Total 3 3 I I 147 13 est—.tundra,_ is among rare re-
mains which were found in

(CUENCA-BEScOs et al., 2011; RoOFEs et al., 2014; GAR-
CIA-IBAIBARRIAGA et al., 2015; Ivanova et al., 2015).
Because of the small number of remains from Ba-
ranica and the lack of comparative fauna from the
vicinity, a detailed palaeoecological analysis is not
possible yet, but some preliminary results could be
drawn by comparison with recent fauna.

A small number of snakes and lizards have been
found in Layer 2 (Table 2) among them Vipera cf. berus
and Lacerta agilis, which can tolerate very low temper-
atures. This layer, according to dating (DIMITRUEVIC,
2011), was formed during LGM (Last Glacial Maxi-
mum), so the poor herpetofauna is expected. Layer 3 is
otherwise poor in vertebrate remains, so only one sam-
ple has been taken from it during excavation, and only

“cold” Layer 2).

Distribution of squamate remains in Late
Pleistocene of the central Balkans

Very similar squamate fauna in Serbia is known
only from Smolucka cave (PAUNOVIC & DIMITRIEVIC,
1990). In Baranica, Lacerta viridis and Ophisaurus
apodus were not found (present in Smolucka).

Comparison with other proxies

Unlike rodents, in which the composition of fauna
in Layers 2 and 4 is rather similar, squamate fauna is
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Table 3. Distribution of recent species of squamate reptiles from Baranica in different habitat types (after RATNIKOV, 2016 - slightly

modified): ++ species is common, + species is scarce.

Forest-tundra
Species Tundra and Mixed and Forest- Steppe Desert
coniferous forest decidious forest steppe
Anguis fragilis + ++ ++ +
Lacerta agilis + + ++ ++
Coronella austriaca ++ ++ +
Zamenis longissimus ++ ++
Natrix natrix ++ ++ ++ +
Vipera berus ++ ++ s

much more diverse in Layer 4. For Layer 2 the con-
clusions for rodents and squamates are the same —
they indicate a cold period and an open environment,
while squamate fauna from Layer 4 indicates much
warmer climate and more closed environment than
that of rodents. Anuran fauna is not rich enough (5
taxa), and in most cases it cannot be identified to the
species level, so it cannot be useful, but it is also rich-
er in Layer 4 and it corresponds to drier, steppe habi-
tats (DURIC et al., 2016). There are some data on large
fauna and pollen grains which come from Baranica Il
(ARGANT & DIMITRIEVIC, 2007; DIMITRIEVIC, 2011),
but their exact age is not known, so they could not be
directly compared to these results.

Stratigraphical distribution of the species

The squamate fauna from Baranica is composed
exclusively of extant genera and species, so it could not
be used for stratigraphical purposes. Representatives of
herpetofauna, in general, are not good stratigraphical
indicators in Quaternary, but the composition of the
fauna, its diversity could help in determination of
stratigraphic age of fauna (HoLMAN, 1993). Based on
the herpetofaunal associations, glacial or interglacial
conditions could be inferred (RATNIKOV, 2016).

On the basis of herpetofauna from the central
Europe, BOHME (1996) has formed 6 groups that are
characteristic for the specific part of glacial cycles,
where the species Rana temporaria is characteristic of
the coldest period, and Emys orbicularis and Zamenis
longissimus of the warmest period. Of course, the
fauna from the Balkan Peninsula differs from the cen-
tral European one, because it lived under the condi-
tions of somewhat warmer climate on which glacial
cooling had less impact than in the latter area. Based
on this and other localities, our aim in the future will
be to establish how much of the distribution of the
Late Pleistocene herpetofauna in the Balkans follows
the Bohme’s scheme and what are the differences, if
any. In that manner, herpetofauna could be useful in

the determination of to which glacial cycle certain
Pleistocene layers belong.

Conclusion

In Late Pleistocene deposits of the Baranica cave at
least 9 taxa of squamates have been found: Lacerta
agilis, Lacertidae indet., Anguis fragilis, Zamenis cf.
longissimus, Coronella austriaca, Coronella cf. aus-
triaca, cf. Natrix sp., Vipera cf.berus, Vipera sp., Ser-
pentes indet. Results of palaconvironmental analyses
indicate that association from Layer 4 lives in some-
what warmer period compared to Layer 2, with more
forests and forest-steppe environment, while Layer 2
contains only colder elements (Vipera berus). Pre-
sence of L. agilis and V. berus, which are the most
cold-tolerant species in recent fauna, indicates a cold
and temperate climate of Baranica surroundings.
However, today these two species are part of the
herepetofauna of Serbia in fragmented range which is
probably a consequence of the anthropogenic influ-
ence (TomoviC et al., 2014). Presence of the ther-
mophilic species related to warmer periods of glacial
(BOHME, 1996) such as Zamenis longissimus, Coro-
nella austriaca brings to a conclusion that the climate
was similar to the one occurring today. Considering
that Serbian recent herpetofauna has predominantly
Eastern-Mediterranean and South-European charac-
teristics (ToMoVIC et al., 2014), future studies of Ple-
istocene squamates of Serbia have yet to give a more
precise picture of the climatic changes during the
Pleistocene. These conclusions are mostly in compli-
ance with data obtained by the analysis of rodent and
anuran fauna.
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Pe3ume

TopwenuiencroneHckn rMIU3aBIu
(Squamata) u3 nehune bapannua kox
KmwaxeBua (ucrouna Cpouja)

[lehuna bapanuma nanasu ce 4 km jyxxuo on Kma-
JKeBI[a, y OMM3WHU Oyrapcke TpaHUIle, a YUHE j€ TPH
mame nehune (bapanmma I, II mn III). Apxeomnomrka
nctpaxuBama bapanuie Bpuiena cy og 1994 no 1997.

roauHe, on crpaHe duno3odekor ¢akynrera u3 beo-
rpaga u 3aBuyajHOr My3eja y Kmaxkesiry. Toxom
rckomnabama 1995. rogune y bapanunu [ oTkpuBeHa
Cy 4eTHpH clloja yKymHe aeOspuHe 2,5 m. Y cioje-
BrUMa 2 1 4 mpoHal)eHa je BennKa KomndruHa (hOCHITHUX
ocTaraka CHUTHHX KHYMEHmaka, JOK je y CIOjy TpH
nmpoHal)eHo caMo HEeKONMWKo. JleTasbHu ommc JoKaju-
TeTa Hanmaszu ce y BOGICEVIC et al. (2011, 2012).

Bapanwnma je tex apyra nehuna y CpOuju y ko0joj je
npoHaljeHa TurencToreHcka xeprerodayna (Cmonyh-
ka nehuHa je mpBa - PAUNOVIC & DIMITRIEVIC, 1990).
PasnoBpcHa dayHa BepreOpara u3 bapanure Beh je
ommcaHa y HeKkuM pamoBuMa (BRUNET-LECOMTE et al.,
2001; FORSTEN & DIMITRIEVIC, 2004; ARGANT & Di-
MITRIJEVIC, 2007; DIMITRIJEVIC, 2011; BOGICEVIC et
al.,, 2011, 2012; BurIC et al., 2016). CtapocT je yTBp-
hera AMC metomom u 3a cioj 2 uzHocu 23,520+110
B.P. (813C — 19.415), nok je 3a cioj 4 crapoct
35,780+320 B.P. (8!13C — 20.980) (PACHER & STUART,
2008; DIMITRIJEVIC, 2011).

Ocrany CUTHUX KUYMemaka Cy OpOojHH H pe-
JATUBHO N0OpO OuyBaHW, O€3 BHIJBMBUX Tparona
TpaHcmopra. OcTaTke CKBaMaTa YHHE JAeapTHKYIIHCA-
HE KOCTH W WUXOBH ¢parmeHtd. Ox ykymHOo 153
ocraraka, 102 cy pa3BpcTaHa y IEBET TaKCOHA Ty-
mrepa u 3Muja. CactaB ayHe ckBamara u3 bapanwie
je BpJIo cnuvaH naHammoj. Ox ykymHo 13 Bpcra ckBa-
MaTa KOje Cy JaHac IO3Hare y IIHPOj OKOIHHH
Kmaxesna (TOMOVIC et al., 2014) y nehwnn je nnen-
tu(ukoBaHo meT. JyroucrouHa u jyxxaa CpOuja mo-
ka3yjy Hajehm amBep3uter xepmeTodayHe Kao H
MIPHUCYCTBO HEKUX MeanTepanckux Bpcra (TOMOVIC et
al., 2014). CnojeBu 2 u 3 Cy cHpOMAIIIHH OCTaIMMa
xeprieTodayHe, TaKo Ja Cy Hallla TaIe0eKOIOIIKa pa-
3MaTpama U PEKOHCTPYKITHj€ 3aCHOBAHE HA OCTAIlMa
xeprieTodayHe cioja 4.

Behuna unentudukoBanux Bpcra (Lacerta agilis,
Coronella austriaca, Zamenis longissimus) ykasyje Ha
MIPUCYCTBO PEITaTUBHO CYBHX M OTBOPEHHUX IIpejelia
THTIA CTeNa W IIyMo-cTemna. Braxna cTaHwimTa, Kao
TO Cy JHBaJe W BIKHE OTBOPEHE M MEIIOBHUTE
myme npedepupajy Natrix natrix, Anguis fragilis xao
u Vipera berus, xoja je M W3y3eTHO TOJIEpaHTHAa Ha
BeOMa HHCKe TeMrieparype. Behura oBux BpcTa nanac
¥Ma IIIPOKO PACTIPOCTPAEHHE U ITPETEKHO Cy BE3aHe
3a MEIIOBHTE, JTUCTOMAIHE ITyMe Kao U IIyMO-CTeTe,
rme cy u HajopojHuje. Y mopehemy ca mmomapuma,
¢ayHa ckBamara je 3HaTHO Oorarmja y ciojy 4.
I'momapwm u3 ciojeBa 2 u 4 yka3yjy Ha XJIaJaH MMePHOJ
W OTBOpeHa (CTEerncKa) CTaHWINTa ca KOojuMa Cy Y
KOpenalyju ocTaiy ckBamara u3 cioja 2. dayHa
CKBaMaTa W3 cjoja 4 je pasHOBPCHHja Y OJHOCY Ha
¢dayHy Tiomapa W yka3yje Ha HEIITO TOIUIHje KIIH-
MaTCKe yCIIOBE U 3aTBOpeHHja cranumTa. PayHa aHy-
pa u3 bapanurie je y Kopenanuju ca CyBUM CTETICKHM
crannmTuMa (DURIC et al., 2016). 'enepanno, xep-
netoayHa ce HUje ToKa3ana Kao jg00ap cTparurpad-
CKH MH/IUKATOP Y KBapTapHUM Hacljlarama, alld cacTaB
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xepreTodayHe MOXKe 3Ha4ajHO JOTIPUHETH MPETo3Ha-
Bamkby CMEHA TNAIlMjaTHUX — WHTepPIIANNjaTHIX KITH-
Marckux ycioBa (HOLMAN, 1993; RaTNIKOV, 2016).
Ha ocnoBy xepmerodayne meHTpanHe Espore,
BOHME (1996) je mampasuo Momen ox 6 rpymna Besa-
HUX 3a crenu@uyHe KINMaTCKe IMPOMEHE TOKOM
ranujanrHux nukiayca. Ilpema oBom mopeny Rana
temporaria je KapaKTepHCTHYHA 3a HajXJATHUjH
MEepUos, MOK Cy y HajTOIUIMjeM Tepuoxy, m3mely
ocTanuX, pucyTHu Emys orbicularis v Zamenis lon-
gissimus. C 003upom Ha pasnuke bankana y omHoCy
Ha 1eHTpanHy EBpomy, ocraje ma ce Buam jma 1w je
OBaj MOJEN OJPXKWB W Nla Ju he ra cacTaB Xeprero-
(hayHe kacHOT TuIenucToIeHa bankana mogpkary.
[ameoexomnoIKoM aHaIN30M YCTaHOBMIIA CMO J1a je
XepreTo acormjanyja cioja 4 ¢opMHupaHa y HEIITO
TOIUIHjEM TIEPHO/Ty Ca BHIIE IITyMa M IITyMO-CTeMa, 0K
ClI0oj 2 caapXHM caMmo XJIaJHE eJeMeHTe Kao INTO je

Vipera berus. Ilpucyctso L. agilis w V. berus, xoje cy y
caBpeMeHO] (hayHH KapaKTepHUCTHYHE Kao BPCTE M3pa-
3WTO TOJIEPAHTHE Ha HUCKE TEMIIepaType, ykasyje na je
okonvHa bapanume Owia mTox yTUIajeM XJagHe u
yMmepere kimume. Takole ce Mopa y3eTu y o03up aa cy
OBE BPCTE M JIaHAC IIIUPOKO pachpoctpamene y Cpou-
ju, anmm y ocra (hparMeHTHCaHUM apeauMa, IITO MO-
ke OWTH Tmoceaniia anTpororeHor yrumaja (ToMovIC
et al., 2014). IIpucycTBo BpcTa Kao mTO Cy Zamenis
longissimus, Coronella austriaca, xoje ce mpema
BOHME (1996) mojaBibyjy y Tormmjum (azama KBap-
TapHUX IMKITyCa, HABOJM HAC Ha 3aKJbyUaK Ja je KIuMa
Oouna cimuyHMja mAaHammkoj. C 003upoM Ja MaHallmba
xeprietoayna CpOuje mma BehwHOM HCTOYHO-MeETH-
TEpaHCKH U jyKHO-eBporicku kKapakTep (ToMOVIC et al.,
2014), 6ynyha ucrtpakuBama TUIEUCTOIIEHCKUX CKBa-
mara CpOuje mompunehe OospeM carnenaBamy KITH-
MAaTCKHX MPOMEHA TOKOM IIICHUCTOICHA.
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PLATE 1

Figs. 1-3. Lacerta agilis,
1. praemaxilla (BAR-H-IV/17),
2. right maxilla (BAR-H-IV/18),
3. right dentary (BAR-H-1V/26): a — labial, b — lingual.

Fig. 4. Lacerta agilis, parietal (BAR-H-IV/21): a — dorsal, b — ventral view.
Fig. 5. Lacertidae indet., left dentary (BAR-H-1V/28); a — labial, b — lingual view.
Fig. 6. Anguis fragilis, vertebra (BAR-H-IV/31): a — dorsal, b — ventral, ¢ — lateral view.

Scale bar Imm.
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PLATE 2

Fig. 1. Coronella austriaca, trunk vertebra (BAR-H-1V/34-3): a - dorsal, b — ventral view.

Fig. 2. Coronella cf. austriaca, trunk vertebra (BAR-H-IV/32): ventral view.

Fig. 3.  Zamenis cf. longissimus, trunk vertebra (BAR-H-1V/33-1): a - dorsal, b — ventral view.

Fig. 4. cf. Natrix sp., trunk vertebra (BAR-H-IV/35): lateral view.

Fig. 5. Vipera cf. berus, praesacral vertebra (BAR-H-IV/39-6, BAR-H-1V/39-23): a - dorsal, b — lateral view.
Fig. 6. Vipera cf. berus, praesacral vertebra (BAR-H-1V/39-23): lateral view

Figs. 7-8. Vipera sp., praesacral vertebra (BAR-H-1V/41-9 BAR-H-1V/41-3): lateral view.

Scale bar 1 mm.
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