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Two pelobatid frogs from the late Miocene of Caucasus (Russia)
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ABSTRACT

Disarticulated remains of Pelobatidae are described from the late Miocene (early
Turolian, MN 11) of the Volchaya Balka and the Gaverdovsky localities (Northern Cau-
casus, Russia). The records of both Pelobates and Eopelobates from the Volchaya
Balka locality are the first late Miocene and the last doubtless record of their coexis-
tence in the same area. The described Pelobates remains are characterized by a pus-
tular type of cranial sculpture, which was known only in Pliocene—Recent forms. This
record documents the appearance of the pustular sculpture in Pelobates as early as
late Miocene, at least during the Vallesian-Turolian transition (about 9-8 m.y.).
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INTRODUCTION

The Pelobatidae are a small group of anurans
comprising two genera (sensu Frost et al., 2006):
Pelobates Wagler, 1830 (Oligocene—Recent of
Europe; Recent of Northern Africa and the Middle
East) and Eopelobates Parker, 1929 (Eocene of
North America; Eocene—Pliocene of Europe). Nev-
ertheless, the systematics of Pelobatidae and rela-
tionships within the group are still a matter of
discussion (e.g., Gao and Chen, 2017). Pelobates
has a rich fossil record consisting of isolated bones
and articulated fossils of various ontogenetic series
from tadpoles to adults, whereas Eopelobates

rarely occurs (Estes, 1970; Spinar, 1972; Ro&ek,
1981; Sanchiz, 1998; Rocek and Rage, 2000;
Maus and Wuttke, 2002, 2004; Rage and Rocek,
2003; Rocek, 2013; Rocek et al., 2014, and oth-
ers).

Pelobates fossils have been reported from
many European localities from the middle Oligo-
cene to the Pleistocene. Currently, four extant (P.
cultripes, P. fuscus, P. syriacus, and P. varaldii) and
four fossil (P. decheni, P. fahlbuschi, P. praefuscus,
and P. sanchizi) species, as well as numerous
indeterminate remains are known (e.g., Sanchiz,
1998; Rocek and Rage, 2000; Rage and Rocek,
2003; Rocek, 2013, Rocek et al., 2014).

Syromyatnikova, Elena V. 2017. Two pelobatid frogs from the late Miocene of Caucasus (Russia). Palaeontologia Electronica

20.2.36A: 1-12

palaeo-electronica.org/content/2017/1949-miocene-pelobatids-of-caucasus

Copyright: July 2017 Palaeontology Association. This is an open access article distributed under the terms of
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0), which permits users to copy and
redistribute the material in any medium or format, provided it is not used for commercial purposes and the
original author and source are credited, with indications if any changes are made.

creativecommons.org/licenses/by-nc-sa/4.0/



SYROMYATNIKOVA: MIOCENE PELOBATIDS OF CAUCASUS

Eopelobates is known in the Oligocene and
Miocene of Europe, where it is represented by four
species (E. anthracinus, E. bayeri, E. hinschei, and
E. wagneri) and in the Eocene of North America (E.
deani and E. grandis) (Rocek et al., 2014). Among
them, E. bayeri has the broadest geographic and
temporal range, being known from the early Oligo-
cene of Belgium, the late Oligocene—early Miocene
of the Czech Republic, and the middle Miocene of
Slovakia. In Europe, during the Miocene, Eopelo-
bates began to be gradually replaced by Pelobates
(Rocek, 2013), which makes the Miocene period
the most interesting interval in their history. It
seems that Eopelobates disappeared during the
Pliocene; some poorly preserved, isolated bones
were recovered from this time interval (Miynarski,
1961, 1962; Sanchiz and Milynarski, 1979;
Hodrova, 1981). The last unambiguous occurrence
is known from early Pliocene Osztramos 1 fauna,
Hungary (Venczel, 2001). The Pliocene and Pleis-
tocene pelobatids are represented by forms which
are close to extant Pelobates species (Rocek et al.,
2014).

Although Eopelobates and Pelobates co-
occurred in Europe from the middle Oligocene until
the Pliocene (Rocek, 2013), they are rarely found
at the same localities. The presence of Eopelo-
bates together with the Pelobates has been
reported from the late Oligocene (Rott; Béhme et
al., 1982) and early—middle Miocene (Sandelzhau-
sen; Bohme, 2010) of Germany, Pliocene of
Poland (Weze 1 and Rebielice Krolewskie 1; Mty-
narski, 1977; Sanchiz and Mlynarski, 1979), Slova-
kia (lvanovce; Hodrova, 1981), and Ukraine
(Dolinskoe; Ratnikov, 2002).

Here we describe fragmentary remains of
Pelobatidae from the nearly synchronous sites of
Volchaya Balka and Gaverdovsky (late Miocene,
lower Turolian, MN 11; Northern Caucasus, Rus-
sia), including records of both Eopelobates and
Pelobates from Volchaya Balka locality, as well as
some other remains of Pelobates sp. (Gaverdo-
vsky locality) and Pelobatidae indet. (Volchaya
Balka and Gaverdovsky localities).

MATERIAL AND METHODS

In addition to the specimens of Pelobatidae
described below, this study relies on published
data on the following fossil species of Eopelobates:
E. grandis Zweifel, 1956, late Eocene of USA
(Zweifel, 1956; Estes, 1970; Henrici, 2002; Rocek
et al., 2014); E. hinschei (Kuhn, 1941), middle
Eocene of Germany (Estes, 1970; Sanchiz, 1998;
RocCek et al., 2014); E. wagneri (Weitzel, 1938),
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middle Eocene of Germany (Sanchiz, 1998; Wut-
tke, 2012; Rocek et al., 2014); E. anthracinus
Parker, 1929, late Oligocene of Germany (Estes,
1970; Spinar and Rodéek, 1984; Rodek et al.,
2014); E. bayeri Spinar, 1952, early Oligocene—
middle Miocene of Western and Central Europe
(Spinar, 1952, 1972; Estes, 1970; Hodrova, 1981,
1988; Rocek et al., 2014), E. deani Rocek, Wuttke,
Gardner and Bhullar, middle Eocene of USA
(Rocek et al., 2014), and Pelobates: P. fahlbuschi
Bdhme, 2010, early Miocene of Germany (Béhme,
2010); P. sanchizi Venczel, 2004 and P. cf.
sanchizi, early—late Miocene of Hungary, Austria
and Czech Republic (Venczel, 2004; Ivanov, 2008;
Venczel and Hir, 2013; Béhme and Vasilyan,
2014); P. decheni Troschel, 1861, late Oligocene of
Germany (Bohme et al., 1982; Ro¢ek and Wuttke,
2010); and P. praefuscus Khosatzky, 1985, early
Pliocene of Moldavia (Khosatzky, 1985).

In addition, literature data and comparative
material (dry skeletons) from the Paleoherpetologi-
cal collection of the Zoological Institute, Russian
Academy of Sciences (St. Petersburg, Russia) on
Recent Pelobatidae was used.

The remains of Pelobatidae were collected in
the localities Gaverdovsky (44°36'24" N, 40°01'55"
E) and Volchaya Balka (= Fortepianka) (44°36'29"
N, 40°00'59" E) on the opposing banks (right and
left, correspondingly) of the Belaya River, near the
Gaverdovsky settlement, Maykop District, Republic
of Adygea, Russia. Both localities were sampled
from 2011 to 2013 by the joint field team of the
Geological Institute of RAS (Moscow, Russia) and
the Institute of Arid Zones SSC RAS (Rostov-on-
Don, Russia). The Gaverdovsky and Volchaya
Balka localities produced a diverse vertebrate and
mollusk fauna (Tesakov et al., 2013, in press; Syro-
myatnikova, 2016; Vinarski and Frolov, 2016). The
micromammal assemblages of both localities stud-
ied by Tesakov et al. (2013) enabled their correla-
tion to MN 11 unit of the European continental
scale.

The SEM photographs were taken with Cam-
bridge CamScan-4 in the Paleontological Institute
of the Russian Academy of Sciences (Moscow,
Russia). The morphological terminology of anuran
bones used here was introduced by Bolkay (1919)
and Rocek (1981). The Pelobatidae material
described is deposited in the Geological Institute of
the Russian Academy of Sciences, Moscow (GIN
hereafter) under collection numbers 1143 (Vol-
chaya Balka locality) and 1144 (Gaverdovsky local-

ity).



SYSTEMATIC PALAEONTOLOGY

Order ANURA Fischer, 1813
Family PELOBATIDAE Bonaparte, 1850
Genus EOPELOBATES Parker, 1929

Type Species. Eopelobates anthracinus Parker,
1929, by monotypy.

Eopelobates aff. Eopelobates bayeri
Figures 1-2

Material. Volchaya Balka locality: two frontopari-
etals (GIN 1143-200, 201); 10 maxillae (GIN 1143-
202-211); nine presacral vertebrae (GIN 1143-
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212-220); one sacral vertebra (GIN 1143-221);
one ilium (GIN 1143-222).

Description. The frontoparietal (Figure 1.1-4) is
represented by two posterolateral fragments of the
bone. The dorsal surface of the frontoparietal com-
plex is flat and covered by small and rounded shal-
low pits, which are bordered by smooth ridges (=
pit-and-ridge sculpture sensu Rocek et al., 2014)
located along the posterolateral margin of the
bone. The median portion of the frontoparietal is
unsculptured. The lateral margin of the dorsal,
sculptured surface is nearly straight, does not
extend laterally into the tectum supraorbitale and

processus
paraoccipitalis

lamina horizontalis

FIGURE 1. Eopelobates aff. E. bayeri from Volchaya Balka locality, Russia (late Miocene, early Turolian). 1-2, fronto-
parietal (GIN 1143-200) in dorsal (1) and ventral (2) views; 3-4, frontoparietal (GIN 1143-201) in dorsal (3) and ventral
(4) views; 5-6, right maxilla (GIN 1143-202) in labial (5) and lingual (6) views; 7-8, right maxilla (GIN 1143-203) in labial
(7) and lingual (8) views; and 9-10, ?left maxilla (GIN 1143-204) in labial (9) and lingual (10) views. Scales equal 1

mm.



SYROMYATNIKOVA: MIOCENE PELOBATIDS OF CAUCASUS

11

spiral groove

processus transversus

processus

== ascendens

processus
descendens

FIGURE 2. Eopelobates aff. E. bayeri from Volchaya Balka locality, Russia (late Miocene, early Turolian). 1-3, pre-
sacral vertebra (GIN 1143-212) in dorsal (1), ventral (2), and lateral (3) views; 4-5, presacral vertebra (GIN 1143-213)
in dorsal (4) and lateral (5) views; 6-8, sacral vertebra (GIN 1143-221) in dorsal (6), ventral (7), and anterior (8) views;
and 9-11, left ilium (GIN 1143-222) in lateral (9) and medial (10) views, and outline of the junctura ilioischiadica in cau-

dal view (11). Scales equal 1 mm.

was not in contact with the squamosum. Anteriorly,
it shows a partly broken processus lateralis inferior.
The margo prootica is slightly concave. The pos-
terolateral part of the frontoparietal forms a well-
developed paraoccipital process (= processus
paraoccipitalis), which is distally obtuse. It bears
the foramen arteriae occipitalis, which is placed
medially to the base of the paraoccipital process
and is not hidden in dorsal view. Laterally, the fora-
men is bordered by small crests. The medial one is
triangular and extended slightly beyond the poste-
rior margin of the frontoparietal. The posterior bor-
der of the bone was convex. Ventrally, the
frontoparietal surface is slightly concave. Only the
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posterolateral part of the frontoparietal incrassation
(= incrassatio frontoparietalis) is visible. It has well-
delimited margins and the posterior one is slightly
concave. There is a deep groove situated on the
anterior border of the processus lateralis inferior in
the specimen GIN 1143-201 (Figure 1.4), repre-
senting the sulcus arteriae occipitalis.

The maxilla (Figure 1.5-10) is represented
mostly by various central parts of the bone, lacking
the processus posterior and lamina anterior (= ros-
tellum). All the specimens are fully covered by
sculpture, which is similar to that of the frontopari-
etal. In some areas the pits are anteroposteriorly
elongated and may partially coalesce. The zygo-



maticomaxillar process (= processus zygomatico-
maxillaris) is not preserved. The margo orbitalis is
deeply concave. The processus frontalis is partly
exposed and projects at an oblique angle. The
fossa maxillaris is relatively shallow. The lamina
horizontalis is wide and projects lingually. It termi-
nates in a wide and short pterygoid process (= pro-
cessus pterygoideus). The tooth row reaches the
posterior termination of the horizontal lamina or
only slightly extends behind it.

The vertebrae (Figure 2.1-8) are represented
by several incomplete presacrals and one frag-
mentary sacrum. The presacral vertebrae (Figure
2.1-5) are procoelous with elongated and cylindri-
cal centra. Their neural arches in dorsal view are
anteroposteriorly elongated and flattened, not
imbricated. Anteriorly they are variously concave,
posteriorly only two vertebrae form a very short
pointed median process. The transverse pro-
cesses (= processus transversus) are partly pre-
served only in two vertebrae. These vertebrae bear
thin and anteriorly inclined transverse processes,
which indicates that they come from the posterior
section of the presacral region. In both lateral
views, the neural arches of all presacral vertebrae
surround the large spinal foramina.

The sacral vertebra (Figure 2.6-8) consists of
a long procoelous centrum, neural arch, and
incomplete right transverse process. The cotyle is
deep and circular. The condyle is cylindrical and
well outlined. It is not fused with the urostyle. The
neural canal is dorsoventrally compressed. The
transverse processes are incomplete, but recon-
structed as a broadly dilated. The prezygapophy-
ses are well developed and extended laterally.
Because the posterior part of both sacral wings is
broken off it cannot be decided whether there was
a sign of an additional transverse process of the
first caudal vertebra, which is marked by a ledge
on the impression of Eopelobates anthracinus (see
Rocek et al., 2014, fig. 2d). In the lateral and poste-
rior views, the large spinal foramina are visible.

The all ilia (Figure 2.9-11) are fragmentary.
They lack the tuber superior and the iliac crest. The
acetabular region is nearly triangular. The proces-
sus ascendens is relatively wide, whereas the pro-
cessus descendens is short, slightly concave
anteriorly. The spiral groove is relatively poorly
developed. The medial surface of the acetabular
region is only slightly striated and the interiliac syn-
chondrosis is undeveloped.

Comments. The described elements are assigned
to Eopelobates based on the sculpture of the fron-
toparietal and maxilla developed as small shallow
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pits (= pit-and-ridge pattern) and absence of fronto-
parietal-squamosal contact. The pit-and-ridge
sculpture is also characteristic of the Oligo-Mio-
cene Pelobates clade (sensu Venczel, 2004),
where it consists of well-marked pits and ridges,
contrary to relatively smooth and shallow pits and
ridges in Eopelobates. In addition, the frontopari-
etals GIN 1143-200 and GIN 1143-201 are not
ornamented along the midline, which is typical for
Eopelobates. The flat dorsal surface of the
described frontoparietal is also in contrast to those
of most Pelobates species (except an undescribed
species from the middle Miocene of Petersbuch
38; Bohme, 2010), which have a convex dorsal
surface. The morphology of vertebrae in Cauca-
sian frog points to both Eopelobates and Oligo-
Miocene Pelobates. The spinal nerve foramina in
presacral vertebrae are known in Eopelobates and
in the Oligo-Miocene Pelobates. The condition of
sacral vertebra, i.e., its fusion or not with the uro-
style, varies in Pelobates, but these elements are
generally fused in the Recent Pelobates species
and free in Eopelobates and Oligo-Miocene Pelo-
bates. The morphology of the described ilium
(shallow spiral groove between the iliac shaft and
acetabulum and poorly developed interiliac syn-
chondrosis) also points to Eopelobates rather than
to the Pelobates.

Currently, four species of Eopelobates are
known in Europe and only one of them (E. bayeri)
survived into the Miocene. Eopelobates from Vol-
chaya Balka differs from E. anthracinus by sculp-
ture of the frontoparietal consisting of small pits,
and is similar to E. bayeri and E. hinschei in having
the greater part of the maxilla sculpture covered.
But it differs from E. bayeri in the free sacral verte-
bra (fused with urostyle in E. bayeri). But, within
the material assigned to E. bayeri, a variation may
exist with respect to the sacro-urostylar connec-
tion—by a concrescence, or by a joint (Estes,
1970; Hodrova, 1988). All known species of Eope-
lobates are preserved as flattened skeletons, thus
the fragmentary remains of Eopelobates from Vol-
chaya Balka cannot be undoubtedly determined to
a species level. Taking into consideration the
chronological proximity (Miocene) of E. bayeri and
Eopelobates from Volchaya Balka, we tentatively
attribute the latter to Eopelobates aff. E. bayeri. At
the same time, Eopelobates from Volchaya Balka
is highly similar to Eopelobates sp. from the late
Miocene of Suchomasty (Hodrova, 1987a) in
shape of posterolateral part of the frontoparietal
and frontoparietal incrassation, and sculpture.
Thus, Eopelobates from Volchaya Balka and Eope-
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lobates sp. from Suchomasty may belong to a
same form.

Genus PELOBATES Wagler, 1830

Type species. Bufo fuscus Laurenti, 1768, by sub-
sequent designation.

Pelobates sp.
Figure 3.1-11

Material. Volchaya Balka locality: two frontopari-
etals (GIN 1143-223, 224); six maxillae (GIN 1143-
225-230); one presacral vertebra (GIN 1143-231),
one sacral vertebra (GIN 1143-232). Gaverdovsky
locality: two maxillae (GIN 1144-200), one sacral
vertebra (GIN 1144-201).

Description. The frontoparietals (Figure 3.1-2) are
represented by the two posterolateral fragments of
the bone. Dorsally, the bone is covered by a sculp-
ture consisting of prominent isolated tubercles (=
pustular sculpture sensu Rocek et al., 2014), which
is characteristic of the Pliocene—Recent Pelobates.
The posterolateral part of the frontoparietal
extends to the well-developed paraoccipital pro-
cess, which is pointed distally. Dorsally, the pro-
cess bears two sharp ridges. Anteriorly to the
paraoccipital process, the dorsal sculptured sur-
face of the bone extends laterally above the para-
occipital process which indicates the presence of
the well-developed tectum supraorbitale. The fora-
men arteriae occipitalis is located medially to the
base of the paraoccipital process and hidden in
dorsal view by the base of the medially placed
sharp ridge on the paraoccipital process. There is
no additional foramen on the paraoccipital process,
which is known in P. sanchizi (Venczel, 2004;
Boéhme and Vasilyan, 2014).

The maxilla (Figure 3.3-6) is represented by
several posterior parts. As in the case of the fronto-
parietal, all the specimens are fully covered by
sculpture consisting of prominent isolated tuber-
cles (= pustular sculpture). The zygomaticomaxillar
process and pterygoid process are not preserved.
The margo orbitalis is deeply concave. The lamina
horizontalis greatly projects lingually and widens
near the middle part of the bone.

The single vertebra (Figure 3.7-9) is repre-
sented by the posterior presacral vertebra. Its cen-
trum is procoelous and elongated. On the left side,
it bears a long, cylindrical, and anteriorly directed
transverse process. The neural arch in dorsal view
is concave anteriorly and forms a pointed median
process posteriorly, which seems to be longer than
those of Eopelobates aff. E. bayeri (see above). In
the lateral view, the neural arch lacks the spinal
foramen on both sides.

The sacral vertebra (Figure 3.10-11) is seri-

ously damaged, but it is clear that it was com-
pletely fused to the urostyle. The cotyle of the
sacral vertebra is deep and circular. The neural
canal is wide and dorsoventrally compressed. The
transverse processes are broken off at their bases.
Dorsally, the sacral vertebra and preserved portion
of the urostyle are smooth, without a neural spine.
The urostyle bears longitudinal lateral laminae
which are confluent with sacral wings.
Comments. Pelobates remains from Volchaya
Balka and Gaverdovsky can be assigned to the
group of the Pliocene—Recent Pelobates species
(sensu Venczel, 2004) based on the sculpturing of
the frontoparietal and maxilla with prominent iso-
lated tubercles (= pustular pattern). In Miocene
Pelobates the sculpturing is a pit-and-ridge type
(Oligo-Miocene forms) or transitional between
those pit-and-ridge and pustular patterns (in some
Miocene forms) (Venczel, 2004; Rocek et al.,
2014). Pelobates from Volchaya Balka differs from
the Oligocene-Miocene Pelobates and Eopelo-
bates in having the presacral vertebrae without spi-
nal foramina and sacral vertebra fused to urostyle.
These two characters are the same as in Pliocene-
Recent Pelobates. Within this species group, the
urostyle is fused to the sacrum in P. fuscus and P.
syriacus, whereas in P. cultripes and P. varaldi
these two elements are frequently free (Bailon,
1991, 1999). The position of the foramen arteriae
occipitalis in Pelobates from Volchaya Balka is
consistent with that of P. cultripes, P. syriacus, and
P. sanchizi, where this foramen is visible only in
posterior view (Bailon, 1999; Venczel, 2004). The
described Pelobates remains are too fragmentary
and are not diagnostic at the species level. This is
why we refer it to Pelobates sp.

Pelobatidae indet.
Figure 3.12-15

Material. Volchaya Balka locality: four scapulae
(GIN 1143-233-236); four ilia (GIN 1143-237-240).
Gaverdovsky locality: one premaxilla (GIN 1144-
202).

Description. The premaxilla (Figure 3.12-13) is
almost complete. The outer surface of the bone is
smooth. The pars facialis has a narrow base and is
situated near the midlength of the horizontal part of
the bone (= pars dentalis). This process is rela-
tively narrow and moderately tall, its distal portion
is directed laterally. The dorsal end of the pars
facialis terminates in a rounded point. From the
medial surface the pars facialis is widely convex.
The pars dentalis is nearly straight. The number of
tooth positions on the premaxilla is 11.
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FIGURE 3. Pelobates sp. (1-11) and Pelobatidae indet. (12-15) from Volchaya Balka and Gaverdovsky localities,
Russia (late Miocene, early Turolian). 1-2, frontoparietal (GIN 1143-223) in dorsal (1) and ventral (2) views; 3-4, left
maxilla (GIN 1143-225) in labial (3) and lingual (4) views; 5-6, right maxilla (GIN 1143-226) in labial (5) and lingual (6)
views; 7-9, presacral vertebra (GIN 1143-231) in dorsal (7), ventral (8), and lateral (9) views; 10-11, sacral vertebra
(GIN 1144-201) in dorsal (10) and ventral (11) views; 12-13, premaxilla (GIN 1144-202) in lingual (12) and labial (13)
views; and 14-15, left scapula (GIN 1143-233) in dorsal (14) and ventral (15) views. Scales equal 1 mm.
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The scapula (Figure 3.14-15) lacks its acro-
mial part and distal end. It is relatively robust,
slightly curved and has a well-developed anterior
lamina, which is concave along the anterior border.
The posterior margin of the bone is only slightly
concave. The processus glenoidalis is almost com-
plete and well separated from the main corpus of
the bone. The crista supraglenoidalis is massive
and it is as long as the processus glenoidalis.
Comments. The described premaxilla shows the
characteristics (i.e., narrow pars facialis positioned
close to the midpoint of the pars dentalis), which
generally correspond to some Eopelobates (e.g.,
E. anthracinus) and Pelobates. It differs from E.
bayeri in which the pars facialis is close to medial
end of the pars dentalis. This scapula has a broad
and thin anterior lamina typical for Eopelobates,
but such lamina may also be occasionally found in
Pelobates, though developed to a lesser degree
(Estes, 1970). Since there are no reliable charac-
ters in the premaxilla and scapula, which allow dis-
tinguishing Eopelobates and Pelobates, we refer
the described bones to Pelobatidae indet.

DISCUSSION

The locality Volchaya Balka yielded skeletal
remains which clearly represent both Eopelobates
and Pelobates. In contrast, only Pelobates and
indeterminate pelobatids were recovered from the
locality Gaverdovsky. Because both localities
yielded the same taxa of amphibians and reptiles,
with the only difference of less numerous material
in Gaverdovsky, it can be supposed that Eopelo-
bates is not among the material from Gaverdovsky
only because findings in this locality are less
numerous.

Rocek (2013) mentioned that although Eope-
lobates and Pelobates existed in Europe simulta-
neously, they rarely occurred in the same localities.
However, both these genera were reported from
the late Oligocene of Rott (Béhme et al., 1982), the
early-middle Miocene of Sandelshausen (Béhme
2010), from the early Pliocene of Weze 1 and late
Pliocene of Rebielice Krolewskie 1 (Mtynarski,
1977; Sanchiz and Mtynarski, 1979), and from the
early Pliocene of Ivanovce (Hodrova, 1981). The
situation with the Pliocene records of Eopelobates
is complicated by the fact that Eopelobates and
Pelobates are distinguishable by their cranial oste-
ology, whereas their postcranial elements are fairly
similar (Rocek, 2013; Rage, 2016). Consequently
those records which are based exclusively on post-
cranial elements need verification. Moreover, orna-
mentation consisting of pits delimited by ridges on
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the frontoparietal of Eopelobates from Weze 1
(Sanchiz and Mtynarski, 1979) was also observed
in Pelobates from the Oligocene and Miocene
(Venczel, 2004; Rocek et al., 2014). Additional
complication is that some published occurrences of
Pliocene Eopelobates are dubious. For instance,
the record of Eopelobates cf. bayeri from the late
Pliocene of Gorishnaya Vygnanka (Ukraine), pub-
lished by Tatarinov (1970), has never been
described in full, and this determination was later
questioned by Chkhikvadze (1984). Its large size
and type of sculpture may indicate that it rather
belongs to Latonia (Chkhikvadze, 1984; Rocek,
1994). Another example of possible misidentifica-
tion is the material from Dolinskoe and Odessa
Catacombs—“western cave”, both in Ukraine. It
consists only of fragmentary maxillae and of post-
cranial elements, which were assigned to Eopelo-
bates by Ratnikov (2002). However, the specimens
were not adequately described, and state of their
preservation prevents identification at the genus
level.

Thus, the records of Pelobates and Eopelo-
bates from Volchaya Balka represent, in addition to
the above records from the late Oligocene through
the Pliocene, further evidence of coexistence of
both genera in a single locality, this time from the
late Miocene. Besides, Eopelobates from Volchaya
Balka is the first unambiguous record of the genus
for Russia and the most eastern record of the
genus in Europe (Figure 4). If the attribution to E.
bayeri is confirmed, then this record extends strati-
graphic occurrence of the species to the late Mio-
cene.

The most distinctive feature of Pelobates from
Volchaya Balka and Gaverdovskyis derived pustu-
lar sculpturing of the cranial bones. Within the
genus Pelobates the forms with pit-and-ridge
sculpture are known from the late Oligocene (P.
decheni; Rott, MP 30, Germany; Béhme et al.,
1982) to the middle and beginning of the late Mio-
cene (P. cf. sanchizi; Felsotarkany-Felnémet, MN
7+8-MN 9, Hungary; Venczel and Hir, 2013),
whereas in the late Miocene forms (Pelobates sp.;
Gritsev; MN 9, Ukraine; Rocek et al., 2014), the
sculpture is transitional between pit-and-ridge and
pustular. Although the trends in cranial sculpture is
unknown in pelobatids, its hypothetical transforma-
tion series based on fossils was suggested by
Rocek et al. (2014) from inferred primitive pit-and-
ridge pattern (in Eocene-Pliocene Eopelobates
and Oligocene—Miocene Pelobates), through tran-
sitional between pit-and-ridge and pustular pattern
(in some Miocene Pelobates) to presumably
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FIGURE 4. Occurrences of Eopelobates from the Paleogene (circles) and Neogene (squares) of Europe. Co-occur-
rences with Pelobates are indicated by open symbols. 1, Prémontré in France (Eopelobates aff. E. hinschei), MP 10,
early Eocene (Duffaud, 2000); 2, Messel in Germany (E. wagneri), MP 11, middle Eocene (Wuttke, 2012); 3, Geiseltal
in Germany (E. hinschei), MP 13, middle Eocene (Estes, 1970); 4, Hordle Cliff in UK (Eopelobates cf. E. hinschei), late

Eocene (Milner et al.,
France (cf. Eopelobates), late Eocene (Crochet et al.,

1982); 5, Headon Hill in UK (cf. Eopelobates), late Eocene (Rage and Ford, 1980); 6, Quercy in
1981); 7, Hoogbutsel, Hoeleden, and Boutersem TGV in Bel-

gium (E. bayeri), MP 21, early Oligocene (Smith, 2003); 8, Sieblos in Germany (Eopelobates sp.), early Oligocene
(Gaudant, 1985); 9, Rott in Germany (E. anthracinus), MP 30, late Oligocene (Parker, 1929); 10, Bechlejovice in
Czech Republic (E. bayeri), late Oligocene (Spinar, 1952, 1972); 11, Oberleichtersbach in Germany (Eopelobates
sp.), MP 30, late Oligocene (Béhme, 2008); 12, Dolnice in Czech Republic (Eopelobates sp.), MN 4, early Miocene
(Hodrova, 1987b); 13, Sandelzhausen in Germany (Eopelobates sp.), MN 5, early Miocene (Bohme, 2010); 14,
Devinska Nova Ves in Slovakia (E. bayeri), middle Miocene (Hodrova, 1988); 15, Suchomasty in Czech Republic
(Eopelobates sp.), MN 10, late Miocene (Hodrova, 1987a); 16, Volchaya Balka in Russia (Eopelobates aff. E. bayeri),
MN 11, late Miocene (this paper); 17, Osztramos 1 in Hungary (Eopelobates sp.), MN 14, Pliocene (Venczel, 2001);
18, ?lvanovce in Slovakia (?Eopelobates cf. bayeri), MN 15, Pliocene (Hodrova, 1981); 19, ?Weze 1 in Poland (Eope-
lobates sp.), MN 15, Pliocene (Miynarski, 1961, 1962; Sanchiz and Mlynarski, 1979); and 20, ?Rebielice Krélewskie 1
in Poland (Eopelobates sp.), MN16, Pliocene (Sanchiz and Mlynarski, 1979). Data on taxonomic composition of Eop-
elobates are based mainly on Rocek et al. (2014). The unconfirmed occurrences are denoted by a question-mark.

derived pustular sculpture (in Pliocene—Recent
Pelobates). Rocek et al. (2014) concluded that
derived pustular sculpture is known only since the
Pliocene. However, Pelobates from Volchaya
Balka described in this paper brings the evidence
that a typical pustular ornamentation appeared in
this genus as early as in the late Miocene, at least
during the Vallesian-Turolian ages.

Based on composition of herpetofauna, as
well as the mammalian fauna and palynology
(Tesakov et al., in press), the paleoenvironment of
Volchaya Balka is generally reconstructed as wet
and mainly forested area along shores of a large
fresh-water basin under a warm temperate or sub-
tropical climate. Eopelobates and Pelobates most
probably prefer more open landscapes, which were
not widespread near the burial of Volchaya Balka
but still existed in the larger area as suggested by
palynology. Though highly speculative, the pres-
ence in the assemblage of both Eopelobates and

Pelobates may indicate different ecological niches
for these frogs. Little is known about fossoriality in
Eopelobates and fossil Pelobates, but a hypothesis
of non-fossorial mode of life of the former and at
least incipient fossoriality of the latter should be
tested in future.
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