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Abstract
Ivanov, M., 1998: The snake fauna of Dévinska Nova Ves (Slovak Republic) in relation to the evolution
of snake assemblages of the European Middle Miocene. Acta Mus. Moraviae, Sci. geol., 83:159-172.

The reptile assemblage of Dévinska Nova Ves (Astaracian — MN 6) is diversified, including Colubridae,
Elapidae and Viperidae. Recently, the following snake taxa were reported from this site: Colubrinae B
& D, Colubrinae gen. et sp. indet., Neonatrix sp. and Elapidae C. All the taxa (Colubridae and Elapidae)
represent the modern European snake fauna which displaced ‘ancient’ snake fauna (including family
Boidae) out of the Central European area. The last Central European occurrence of large boid snakes
(Boinae or Pythoninae) is documented at the Lower/Middle Miocene transition, while ‘Oriental vipers’
group occurs here till the end of Middle Miocene. Representatives of cobras (Elapidae) became extinct
during the Upper Miocene in Central Europe.
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Introduction

The locality Dévinska Nova Ves (DNV) is situated in Slovakia at the Bratislava dis-
trict (Fig. 1). Some material comes from the northern slope of Dévinska Kobyla Hill
(514 m a.s.l.) which is situated at the north-western suburb of Slovak capital city
Bratislava, aproximately in the centre of the triangle formed by the villages Dévinska
Nova Ves, Dévin and Dubravka. The Morava river flows at the west leading into the
Danube river under the thrust-outlier of the Dévin castle, the Lamac¢ depression is situ-
ated at the east (SVAGROVSKY 1981). The material of reptiles comes from the quarry,
where a rich fauna of vertebrates, mainly large mammals (ZAPFE 1949, 1950, 1951,
1952, 1960), was discovered within the caves and joints formed in the Middle Triassic
dolomitic limestone and dolomite (Misik 1976). The stratigraphical age of the material
falls into the lowermost part of the stage MN 6 (sensu Steininger et al. 1990). WETT-
STEIN-WESTERSHEIMB (1955) described first the discoveries of fossil reptiles; however,
his determination was revised by SzyNDLAR (1991a). ESTES (1969) described representa-
tives of the subfamily Lacertilia there. A more abundant material of reptiles comes from
the place called “Bonanza”, which has been discovered in year 1984 by Dr. Meszaro§. It
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is acase of the fissure within the Lias limestone which was filled by Badenian sedi-
ments. These sediments are rich in marine and terrestrial vertebrates, less the molluscs.
The fissure occurs on the eastern margin of limestone quarry in the protective wall ori-
ented towards the railway Brno-Bratislava. The fissure has WNW-ESE direction and its
width varies between 2.5 and 3 m. The visible part is about 5 m high. The fissure is filled
by limestone boulders, sand and sandstone. The sides of the fissure are formed by lime-
stone breccia with the traces of shipworms of the genus Lithodomus (HOLEC et al. 1987).
The bivalvians Pecten aduncus EICHW. indicate the Middle Badenian age (MN 6). The
stratigraphical assignation of the site may be seen in Fig. 2. For the profile of the fissure
and the description of the fosiliferous sediments see Fig. 3. Regarding the reptiles,
HoLEC et al. (1987) mention the discoveries of the genus Ophisaurus sp. and Serpentes
indet.

Already prepared and conserved material of snakes is deposited in the following in-
stitutes:

SNM - Slovak National Museum, Bratislava

MM - Moravian Museum, Brno

DP FNSP — Palaeontological department of the Faculty of Natural Sciences, Prague

As regards the dimensions of vertebrae, only the length (CL) and width (NAW) of
the vertebral centres were measured (in mm).
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Fig. 1. Distribution of the Czech and Slovak localities where the Cenozoic reptile fauna has been discovered.
The localities investigated by IvaNOV (1997a) are indicated by figures: 1 - Litencice, 2 — Bechlejovice
u Décina, 3 — Merkur (TuSimice) (ME), 4 — Dolnice, 5 — Komofany, 6 — Sou§, 7 — Ivanovice u Brna
(IB), 8 — Dévinska N. Ves (DNV), 9 — Pezinok (PE), 10 — Kremni¢ka, 11 — Kamenica n. Hronom,
12 - Hajna¢ka u Fildkova, 13 — Mytne Ludany u Levic, 14 — Veldre, 15 — Hostovee, 16 - Ivanovce
u Trenéina (I), 17 — Zlaty kaii u Kongprus, 18 - Cejé, 19 — Mladeéské jeskyné (ML), 20 — Mala
Dohoda - lom (MD), 21 - Strinské skéla (SS), 22 — Gidnovce u Popradu.

Obr. 1. Distribuce &eskych a slovenskych lokalit s kenozoickou plazi faunou. Cisly jsou oznadeny lokality stu-
dované IvANOVEM (1997a): 1 — Litencice, 2 — Bechlejovice u Dééina, 3 — Merkur (Tusimice) (ME).
4 - Dolnice, 5 — Komofany, 6 — Sou§, 7 — Ivanovice u Brna (IB), 8 — Dévinska N. Ves (DNV),
9 — Pezinok (PE), 10 — Kremni¢ka, 11 — Kamenica n. Hronom, 12 — Hajnac¢ka u Filakova, 13 — Mytne
Ludany u Levic, 14 — Véelare, 15 — Hostovee, 16 ~ Ivanovce u Trencina (I), 17 — Zlaty kii
u Konéprus. 18 — Cejé, 19 — Mlade&ské jeskyné (ML), 20 — Mala Dohoda — lom (MD), 21 — Stranska
skala (S8), 22 - Ganovce u Popradu.
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Systematic part

Superfamily: Colubroidea OpPPEL, 1811
Family: Colubridae OpPEL, 1811
Subfamily: Colubrinae OppEL, 1811
Colubrinae B

1997a — Colubrinae B: Ivanov M., Hadi evropského kenozoika, p. 96, Fig. 42
Layer: Middle Badenian — Astaracian — MN 6, ? Zapfe’s joint, Middle Miocene
Material: 2 trunk vertebrae (DP FNSP — DNV-p 1-2)

Trunk vertebrae (Fig. 4 A-D): Viewing from the lateral aspect the heural spine is
1.5 times longer than high, its cranial margin overhangs anteriorly and the fragmentary
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Fig. 2. Chronostratigraphic scale of the Miocene period (STEININGER et al. 1990). The sites investigated by
Ivanov (1997a) are indicated by black squares; unmarked localities represent some other European
Miocene sites which are interesting for palaeoherpetology.

Obr. 2. Chronostratigrafickd Skéla pouZita pro obdobi miocénu (STEININGER et al. 1990). Studované lokality
Jjsou oznageny fernym &tveretkem, neoznatené lokality pFedstavuji nékteré dalsi miocenni evropské
lokality, které jsou z paleoherpetologického hlediska zajimavé.
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caudal margin had most probably posterior overhanging. The neural spine lacks its dor-
sal thickness. The interzygapophyseal ridges are slightly developed, the lateral foramina
are small but distinct, situated within the shallow depressions, close under the interzy-
gapophyseal ridges. The dorsally slightly curved subcentral ridges are distinct, almost
reaching the proximal margin of condyle. Both para- and diapophyses are not markedly
divided, diapophyses are as large as parapophyses and they are directed laterally. The
parapophyses are rounded ventraily. From the dorsal aspect, the zygosphene posseses
two smalil lateral lobes, the medial tubercle is underdeveloped, sometimes even lacking,
so the zygosphenal lip can be almost straight. The prezygapophyseal articular surfaces
are irregular to roughly oval, the prezygapophyseal processes are broken-off at the base.

Fig. 3.

Obr. 3.
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Generalised section through the sediments at Dévinska Novd Ves — “Bonanza™ 1 - fine limestone de-
bris covered by a layer of brown loam (Holocene). 2 — white limey sand. 3 — disaggregating sandstone
with @ higher content of muscovite, 4 — solid. light yellow marlstone with a great quantity of fossils.
5 — big boulders with white limey matter. 6 — greenish sand with interbeds of white limey matter,
7-11 — layers with coarse-grained, disaggregating sandstone with no fossils to the fossiliferous marl
which is very rich in fossils. 12 - white calciferous sandstone, 13 — yellowish-white sand with a great
quantity of fauna, 14-17 — greenish to light sandstone, the biggest quantity of fossils are contained in
the layer No. 7. a — Holocene humus-carbonate soil, b — Lias limestone, ¢ - tectonic faults (according
to HoLEC et al. 1987).

Schematicky profil sedimenty lokality Dévinskda Nova Ves — . Bonanza™: | — drobny vapencovy &térk
prekryty hnédou hlinou (holocén), 2 — bily vapenaty pisek. 3 — rozpadajici se piskovec s v&8im obsa-
hem muskovitu, 4 — pevny, svétle Zluty slinovec, velky obsah fosilii. 5 — velké balvany v bilé vipenaté
hmoté, 6 — zelenavy pisek s vioZzkami bilé vapenaté hmoty, 7-11 — vrstvy od hrubozrnnéjsiho rozpada-
Jiciho se sterilniho piskovee po bohaté fosiliferni sliny, 12 — bily véapnity piskovec, 13 — Zlutobily pisck
s bohatym obsahem fauny, 14-17 — piskovec zelenavé aZ svétlé barvy, nejvétsi obsah fosilii ve vrstvé
¢. 17.a - holocenni pokryv. b — liasovy vipenec, ¢ - tektonické porugeni {podle HOLCE et al. 1987).




The epizygapophyseal spines are lacking. From the ventral aspect the subcentral grooves
are shallow, the subcentral foramina, situated at the base of a distinct haemal keel, are
very small and hardly visible. The caudal part of the haemal keel is shoulder-shaped just
close to the proximal margin of the condyle (DP FNSP — DNV-p 1) or it can be almost
straight (DP FNSP — DNV-p 2). The postzygapophyseal articular surfaces are irregular
without lateral expansions. Viewing from the cranial aspect, the neural arch is slightly
vaulted, the neural canal is rounded with a square-like cranial orifice. The lateral sinuses
are more (DP FNSP — DNV-p 1) or less (DP FNSP — DNV-p 2) developed. The prezy-
gapophyses can be slightly turned dorsally (DP FNSP — DNV-p 1). The paracotylar
foramina are located at both sides of the cotyle which is rounded or slightly dorso-ven-
trally flattened. Metric measurements are the following — vertebra No. DP FNSP — DNV-
p 1: CL = 4.84; NAW = 3.98; CL/NAW = 1.22; vertebra no. DP FNSP — DNV-p 2: CL =
4.96; NAW = 3.70; CL/NAW = 1,34,

B .

Fig. 4. Colubrinae B from the Middle Miocene of DNV. A-D: Mid-trunk vertebra (DP FNSP — DNV-p 1).
A — lateral aspect; B — dorsal aspect: C — ventral aspect; D — cranial aspect (scale equals 2 mm).

Obr. 4. Colubrinae B ze stfedniho miocénu lokality DNV. A-D: obratel ze stfedni ¢asti trupniho oddilu (DP
FNSP — DNV-p 1). A — pohled laterdlni; B — pohled dorzilni; C — pohled ventrilni; D — pohled
kranialni (méfitko odpovida 2 mm).

Discussion:

Due to the presence of the haemal keel in trunk vertebrae, the material belongs un-
questionably to the subfamily Colubrinae. The vertebrae of the morphotype Colubrinae
B belonged to a relatively large colubrid snake. Scantiness of the fossil material did not
enable more precise determination. It cannot be excluded that the vertebrae could belong
to the genus Elaphe which is documented by the low ratio CL/NAW. On the contrary, the
division of para- and diapophyses is not clearly developed, which supports the assigna-
tion to the genus Coluber. Contrary to the morphotype Colubrinae A (IvaNov 1997a),
vertebrae of the morphotype Colubrinae B are more massive and larger.

Subfamily: Colubrinae OpPEL, 1811
Colubrinae D

1997a — Colubrinae D: Ivanov M., Hadi evropského kenozoika, p. 97, Fig. 44

Layer: Middle Badenian — Astaracian — MN 6, “Bonanza™ — layer No. 13, Middle Miocene
Material: 2 trunk vertebrac (SNM — DNV 2-3) o b,
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Trunk vertebrae (Fig. 5 A-E): Viewing from the lateral aspect, the neural spine is
very low, about 4 times longer than high. Its cranial margin overhangs posteriorly, the
caudal margin is vertical or overhangs very slightly anteriorly. The interzygapophyseal
ridges are distinct, lateral foramina are small, situated in depressions. The subcentral
ridges are very short. The para- and diapophyses are slightly divided to each other, para-
pophyses are somewhat larger than diapophyses. From the dorsal aspect, the diapophyses
are directed postero-laterally. The condyle is situated at a long neck. Viewing from the
dorsal aspect, both the lateral lobes of the zygosphenal lip and the medial tubercle are
clearly developed. The prezygapophyseal articular surfaces are oval, the prezygapophy-
seal processes are short, reaching about 1/3 of the length of prezygapophyseal surfaces.
The epizygapophyseal spines are lacking. Viewing from the ventral aspect, the haemal
keel is strikingly broad and low, distinct especially in the anterior part of vertebra, in the
direction of the condyle the haemal keel becomes lower. Both the subcentral ridges and
subcentral grooves are indistinct, the subcentral foramina are very small and inconspicu-
ous. The postzygapophyseal articular surfaces are approximately round. Viewing from
the cranial aspect, the neural arch is flattened dorso- ventrally, the neural canal is round-
square to round. Small paracotylar foramina are located at both sides of the dorso- ven-
trally flattened cotyle. The metric measurements are taken only in one vertebra (SNM —
DNV 2): CL = 2.47; NAW = 1.75; CL/NAW = 1.41.

Discussion:

The vertebrae of the morphotype Colubrinae D are characterised by small dimen-
sions and belong unquestionably to a small representative of the subfamily Colubrinae.
The vertebrae of the morphotype Colubrinae D are very similar to the recent genus
Coronella, especially C. austriaca, by the presence of low neural spine. flattened neural
arch and the broad and indistinct haemal keel. Also Hispanophis coronelloideus
SZYNDLAR, 1985 has similar vertebrae, but the neural arch is more vaulted and the prezy-
gapophyseal processes are obtuse in the last mentioned species. Until now, the oldest

Fig. 5. Colubrinae D from the Middle Miocene of DNV. A-E: Mid-trunk vertebra (SNM — DNV 2). A - later-
al aspect; B — dorsal aspect; C — ventral aspect; D — cranial aspect; E — caudal aspect (scale equals
2 mm).

Obr. 5. Colubrinae D ze stfedniho miocénu lokality DNV. A-E: obratel ze stfedni ¢asti trupniho oddilu
(SNM — DNV 2). A — pohled laterdlni; B — pohled dorzilni; C — pohled ventralni; D ~ pohled kranidlni;
E — pohled kaudalni (méfitko odpovida 2 mm).
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known representative of the genus Coronella — Coronella cf. C. austriaca was described
at the Hungarian Uppermost Miocene (MN 13) locality Polgdrdi 4 (VENCZEL 1994), The
morphotype Colubrinae D differs from Coronella cf. C. austriaca, described by VENCZEL
(1994), by the following features: 1. The neural spine is lower — its cranial margin over-
hangs posteriorly, not anteriorly; 2. The prezygapophyseal processes are more pointed
and somewhat longer; 3. The lateral lobes and the medial tubercle of the zygosphene are
distinct, contrary to Coronella cf. C. austriaca with straight to slightly convex zy-
gosphene (VENCZEL 1994 — p. 8, Fig. 3). Based on the similarity with both recent and
fossil material of the genus Coronella, I consider the assignation of discovered vertebrae
to this genus to be very probable. However, a more precise determination was not possi-
ble because of the scarcity of fossil material.

Subfamily: Colubrinae OpPEL, 1811
Colubrinae gen. et sp. indet.

1997a — Colubrinae gen, et sp. indet.: Ivanov M., Hadi evropského kenozoika, p. 99

Layer: Middle Badenian — Astaracian - MN 6, “Bonanza” - layer No. 13, Middle Miocene
Material: | cervical vertebra (SNM = DNV 1)

Cervical vertebra: The preserved vertebra is very fragmentary with broken-off
neural spine at the base. The zygapophyses are also heavily damaged. A more precise
determination with assignation to some morphotype was impossible.

Superfamily: Colubroidea OpPEL, 1811
Family: Colubridae OpPEL, 1811
Subfamily: Natricinae BONAPARTE, 1838
Genus: Neonatrix HOLMAN, 1977
Neonatrix sp.

1997a — Neonatrix sp.: Ivanov M., Hadi evropského kenozoika, p. 100, Fig. 46

Layer: Middle Badenian — Astaracian — MN 6, “Bonanza” - layer No. 13, Middle Miocene
Material: 3 trunk vertebrae (SNM — DNV 4-6)

Trunk vertebrae (Fig. 6 A-D): Viewing from the lateral aspect, the neural spine is
relatively high, about 1.5 times longer than high. Although the cranial border of the
neural spine is not preserved, its caudal margin may be seen which overhangs posteri-
orly. A dorsal thickness of the neural spine was not found. The interzygapophyseal
ridges are well developed, the lateral foramina are striking and large, situated within
shallow depressions. The subcentral ridges are distinct, slightly arched dorsally. Both
para- and diapophyses are well divided, diapophyses are directed caudally, parapophy-
seal processes are directed antero-ventrally. The hypapophysis is low and short, it does
not reach behind the caudal margin of the condyle which is situated at short neck.
Viewing from the dorsal aspect, the zygosphenal lip has very distinct lateral lobes and
broad medial tubercle. The prezygapophyseal articular surfaces are oval, prezygapophy-
seal processes are about as long as prezygapophyseal surfaces. The epizygapophyseal
spines are lacking. Viewing from the ventral aspect, the subcentral ridges are well devel-
oped, the subcentral grooves are broad and shallow. The subcentral foramina are very
small, hardly visible. The hypapophysis does not expand anteriorly. The parapophyseal
processes are pointless distally. The postzygapophyseal articular surfaces are 1rregu1ar
Viewing from the cranial aspect, the neural arch is slightly vaulted, the neural canal is
square and the zygosphenal lip is straight. The small paracotylar foramina are situated

165



within the shallow depressions at both sides of the rounded cotyle, the subcotylar tuber-
cles are lacking. The metrical measurements follow (N = 3): ): CL: OR = 3.73-3.96:
NAW: OR =2.26-2.42; CL/NAW: OR = 1.57-1.71. mean 1.64+0.07.

Discussion:

The genus Neonatrix belonged to common representatives of the subfamily Natri-
cinae in the European Tertiary. Based on the scanty fossil material, the determination is
difficult and therefore the assignation at the species level is impossible. The recent inves-
tigations (SZYNDLAR — unpubl. data; see below) showed that small representatives of the
family Elapidae, just very similar to small natricinae snakes, became common during the
Neogene. The only characteristic feature is the neural spine which is relatively high in
colubrids. However, the neural spine is often broken-off at the base and therefore the de-
termination even at the family level can be problematic. Therefore, some ophidian palae-
ontologists (SZYNDLAR — pers. consult. 1996) recommend the assignation to Natricinae
indet. which is less precise yet more correct.

The genus Neonatrix is characterised by small dimensions and short hypapophysis
which does not reach behind the caudal margin of condyle. Altogether three species have
been discovered in the European Tertiary: Neonatrix europaea RAGE & HOLMAN, 1984,
Neonatrix crassa RAGE & HOLMAN, 1984 and Neonatrix nova SZYNDLAR, 1987 (RAGE &
HowLman 1984: SzynpLAR 1987a). The remaining species — Neonatrix elongata HOLMAN,
1973 and Neonatrix magna HoLmaN, 1982 — have been discovered in the Middle and
Upper Miocene of Nebraska, Texas and South Dakota (HoLman, 1979, 1982). The
species N. cf. europaea occurred at the Lower/Middle Miocene transition (MN 4/5) at
the French locality Vieux Collonges (RAGE & HoLmAN 1984; [vanov 1997a, 1997b).
N. nova differs from N. cf. europaea by smaller dimensions and distinct medial tubercle
on the zygosphenal lip, SZyNDLAR (1987a) considers as remaining characteristic features
also the less vaulted neural arch and rounded cotyle and condyle in N. nova. However,
[ assume that similarly developed structures may also be seen in N. europaea. N. crassa
differs from N. cf. ewropaea by the convex zygosphenal lip, N. crassa differs further

Fig. 6. Neonatrix sp. from the Middle Miocene of DNV. A-D: Trunk veriebra (SNM — DNV 4). A - lateral
aspect; B — dorsal aspect; C - ventral aspect; D — cranial aspect (scale equals 2 mm).

Obr. 6. Neonatrix sp. ze stfedniho miocénu lokality DNV. A-D: trupni obratel (SNM — DNV 4). A — pohled
lateralni; B — pohled dorzilni; C - pohied ventralni; D — pohled kranidlni (méfitko odpovidd 2 mm).
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from the North American species N. elongara and N. magna by the better developed hy-
papophysis and longer prezygapophyseal processes (RAGE & HoLMAN 1984).

Neonarrix sp. with long prezygapophyseal processes and well developed (however
short) hypapophysis is very similar to any of the two known European species. Neonatrix
sp. conforms to N. ewropaea by the high neural spine and absence of subcotylar tuber-
cles. On the other hand, it conforms to N. crassa by a distinct medial tubercle of the zy-
gosphenal lip, caudally directed diapophyses and slightly vaulted neural arch. Neonatrix
sp. from Dévinska Novd Ves (MN 6) is characterised by mixing of the features of both
known West European species. Because of the limited number of fossil material, it was
not possible to investigate the degree of intraspecific morphological variability.
Therefore, I avoided a more precise determination.

Superfamily: Colubroidea OppeL, 1811
Family: Elapidae Bolg, 1827
Elapidae C

1997a — Elapidae C: Ivanov M., Hadi evropského kenozoika, p. 137, Fig. 64

Layer: Middle Badenian — Astaracian — MN 6, Zapfe’s joint. Middle Miocene
Material: DNV: 1 trunk vertebra (MM 5/83 01 923.930)

Fig. 7. Elapidae C from the Middle Miocene of DNV. A-D: Trunk vertebra (MM - 5/83 01 923.930). A - Ja-
teral aspect: B — dorsal aspect; C — ventral aspect: D — cranial aspect (scale equals 2 mm).

Obr. 7. Elapidae C ze stfedniho miocénu lokality DNV. A-D: trupni obratel (MM - 5/83 01 923.930).
A — pohled laterdlni; B — pohled dorzilni; C — pohled ventrilni; D - pohled kranialni (méfitko
odpovidd 2 mm).
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Trunk vertebra (Fig. 7 A-D): The only preserved vertebra is very fragmentary with
broken-off prezygapophyses, synapophyses, neural spine and hypapophysis. Viewing
from the lateral aspect, the interzygapophyseal ridges are well developed, close under
them small but distinct lateral foramina are situated within depressions. The subcentral
ridges are well developed especially in the cranial part of the vertebra, extending from
the synapophyses to the proximal margin of condyle where they become low. The
condyle is situated at a short neck, its caudal margin is heavily damaged. Viewing from
the dorsal aspect, the zygosphenal lip is straight, the lateral lobes are indistinct. The
epizygapophyseal ridges are underdeveloped. Viewing from the ventral aspect, the basis
of hypapophysis is broad, the subcotylar tubercles are absent. The subcentral grooves are
very broad and shallow, the subcentral foramina are distinct. The postzygapophyseal ar-
ticular surfaces are irregular but they are damaged. Viewing from the cranial aspect, the
neural arch is slightly vaulted, the neural canal is rounded with lateral sinuses. The para-
cotylar foramina are situated at both sides of the cotyle which is slightly flattened
dorso-ventrally.

Discussion:

The vertebra is characterised by the short and broad centre. The presence of the hy-
papophysis in trunk vertebra enable the assignation to the family Elapidae. The vertebra
resembles to the morphotype Naja sp. | to a certain extent (Ivanov 1997a) but it differs
by the more strongly built hypapophysis and less vaulted neural arch. Nevertheless, I as-
sume that this is also a case of some of the representative of the genus Naja. The mor-
photype Elapidae C differs from the morphotype Elapidae B (Ivanov 1997a) by the low
ratio CL/NAW (a more precise value was not found because of incomplete material). It
means that Elapidae C is similar rather to some of the Tepresentatives of African cobras.
Because of the incomplete material, a more precise comparison could not be done.

Evolution of the European snake fauna during the Middle Miocene

The Middle Miocene snake fauna of Central and East Europe is very scarce. With
the exception of the locality Dévinska Nové Ves, the Middle Miocene snake fauna was
described only from the Polish localities Przeworno (MN 6) and Opole 2 (MN 7) (Szy~-
DLAR 1984, 1991a, 1991b). The representatives of families Colubridae (Natricinae +
Colubrinae) and Elapidae have recently been described at Dévinska Novd Ves (Ivanov
1997a, 1997b), the presence of Viperidae is documented by SzyNDLAR (1991b).

The fossil representatives of the primitive suborder Scolecophidia are very rare
(they are unknown from the area of Central Europe) and the taxonomic value of their
vertebrae is low.

The representatives of the family Boidae gradually disappeared from the Central
European area during the Middle Miocene. The last occurrence of a large member of
Boidae (morphotype Boidae D) — Boinae or Pythoninae — has been described at the Mo-
ravian locality Ivancice near Brno, the stratigraphical age falls into the time span MN 4 —
IMN 6 (Ivanov 1996). The small members of Boidae — Erycinae — survived in Central
Europe till the end of the Middle Miocene as it was documented at the German site
Steinheim a. A. (MN 7+8) (RAGE in SZYNDLAR 1994). The representatives of Boidae are
unknown since the beginning of the Upper Miocene within the Central European area.

Although only several snake vertebrae have been described at Dévinska Novd Ves,
the diversity of the snake assemblage is relatively high. Several snake vertebrae discov-
ered were still articulated with each other (Dévinska Novd Ves — “Bonanza”) and were
partially enclosed within the sandstone. The preparation would be problematic and the
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visible characteristic features are not sufficient for a precise determination. I assume that
vertebrae could belong to a small colubrid snake which is very similar to the morphotype
Colubrinae D.

The morphotypes Colubrinae B & D represent quite different members of the sub-
family Colubrinae. If the vertebrae of morphotype Colubrinae B belong to the genus
Elaphe, it could represent one of the oldest discovery of this genus within the European
area — an older discovery — cf. Elpahe sp. is known only from the German site
Oggenhausen (MN 5/6) (SzyNDLAR & BOHME 1993; SzyNDLAR & ScHLEICH 1993).
Similarly, the morphotype Colubrinae D represents a member which is very similar to
the genus Coronella. Until now, the oldest representative of this genus — Coronella cf.
C. austriaca — was described from the Uppermost Miocene (MN 13) at the Hungarian
locality Polgardi 4 (VENCZEL 1994).

The genus Neonatrix sp. (subfamily Natricinae) is a typical representative of assem-
blage migrating into Europe from the area of North America. These representatives pen-
etrated into West Europe as early as at the Lower/Middle Miocene transition (MN 4/5) as
it was documented at the French locality Vieux Collonges (Ivanov 1997a, 1997b).
Colubridae from Vieux Collonges (MN 4/5) belong obviously to the descendants of the
migration wave preceding closely the ingression 4 (sensu MARTINI 1990) into the Rhine
Graben (Ivanov 1997b).

The only discovered vertebra represents a member of subfamily Elapidae — Elapi-
dae C. This vertebra belongs most likely to a cobra of the genus Naja, however, because
of incomplete material a more precise determination was impossible. The history of the
occurrence of cobras in Europe reaches to the Lower Miocene, the morphotype Elapidae
A, discovered at the Czech Lower Miocene (MN 3a) locality Merkur (IvaNov 1997a,
1997b), could represent the oldest known member of Elapidae in Europe. Very interest-
ing is the fact that, in this case, the first European cobras could belong to small elapids
which are similar to the genus Micrurus or Maticora occupying recently the areas of
South Asia and South America. The small cobras — Micrurus gallicus — survive in
Europe demonstrably up to the final Middle Miocene (RAGE & HOLMAN 1984; RAGE &
AUGE 1993; Ivanov 1997a, 1997b). The morphotype Elapidae C, discovered at Dévinska
Nova Ves (MN 6), represents obviously a representative of another wave of immigrants
of vertebrate fauna in Central Europe. The history of large elapids in Central Europe
reaches up to the Upper Miocene — the species Naja romani, described already from the
Lower Miocene (MN 4) of the German locality Petersbuch 2 (SzZyNDLAR & SCHLEICH
1993), was discovered even within the Upper Miocene (MN 11) at the Austrian locality
Kohfidisch (BACHMAYER & SzyNDLAR 1985, 1987). Large cobras penetrated into the
West European area in a high degree at the Lower/Middle Miocene transition (IvANOV
1997a).

The Middle Miocene European representatives of the family Viperidae are repre-
sented by the genus Vipera. Vipera sp., discovered at Dévinska Novd Ves (SZYNDLAR
1991b), belongs to the ‘European vipers' group of the uncertain complex. Several verte-
brae may determine it as a member of the complex ‘aspis’ (sensu GROOMBRIDGE 1986),
like the vertebrae from the Polish Middle Miocene (MN 7) site Opole 2 (SZYNDLAR in
MLYNARSKI et al. 1982; SzZyNDLAR 1984, 1991b). The ‘Oriental vipers® group (sensu
GROOMBRIDGE 1986) had appeared in the Central European area since the Lower
Miocene (MN 4) — Vipera platyspondyla from the Czech locality Dolnice near Cheb
(SzynDpLAR 1987a) — till the final Middle Miocene, which is documented at Steinheim a.
A. (SzyNDLAR & ScHLEICH 1993). ‘Oriental vipers’ survived in South-eastern Europe till
the Upper Pliocene (SZYNDLAR 1987b, 1988). It cannot be excluded that the representa-
tives of ‘Oriental vipers’ penetrated into South-eastern Europe only from Asia but later —
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for instance Vipera maxima from the Spanish Middle Pliocene (MN 15) locality Layna
(SZyNDLAR 1988) — most probably also from Northern Africa across the Gibraltar. The
Spanish Plio- Pleistocene representatives of ‘Oriental vipers’ (SzyNpDLAR 1988; BAILON
1991) penetrated into the Iberian Peninsula most likely during the Messian crisis (MN
13) and they became part of the Iberian endemic fauna. *Oriental vipers’ became extinct
in South-eastern Europe by the end of the Pleistocene.

Conclusion

Several taxa have recently been reported at Dévinska Nova Ves (Astaracian — MN
6) belonging to families Colubridae and Elapidae: Colubrinae B & D, Colubrinae gen. et
sp. indet., Neonarrix sp. and Elapidae C. All the taxa (Colubridae and Elapidae) repre-
sent the modern European snake fauna.

The Middle Miocene is a period of the last occurrence of the family Boidae in the
Central European area. Large representatives of Boidae (Boinae + Pythoninae) became
extinct most probably at the Lower/Middle Miocene transition. Above all, the represen-
tatives of the family Colubridae were responsible for the displacement of Boidae from
Central Europe and Colubridae became gradually dominant among the remaining ophid-
ian families. The last boom of the evolution of Colubridae took place during the Upper
Miocene which was documented among others by the evolution of the genus Elaphe
(Ivanov 1997a, 1997b). The representatives of the family Elapidae survived in Central
Europe over the Middle Miocene and became extinct in Upper Miocene. The representa-
tives of Viperidae occur in the Central European area up to the present. However,
‘Oriental vipers” — like Elapidae — survived there only till the terminal of the Middle
Miocene.
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SOUHRN

Plazi spolefenstvo Dévinské Nové Vsi (Astaracien — MN 6) je diverzifikované, zahrnuje Celedé
Colubridae, Elapidae a Viperidae. Z této lokality byly nedavno popsany nasledujici hadi taxony: Colubrinae B
& D, Colubrinae gen. et sp. indet., Neonarrix sp. a Elapidae C. Viechny taxony (Colubridae a Elapidae) jsou
predstaviteli moderni evropské hadi fauny, ktera vytlacila ,starobylou™ hadi faunu (zahrnujici ¢eled Boidae)
mimo oblast stfedni Evropy. Posledni stfedoevropsky vyskyt velkych boidnich hada (Boinae nebo Pythoninae)
je dokumentovén z prelomu spodniho/stifedniho miocénu, zatimco skupina ,orientdlnich zmiji* se zde vysky-
tuje aZz do konce stiedniho miocénun. Zastupci kober (Elapidae) ve stfedni Evropé vymieli béhem svrchniho
miocénu.
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