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in continental formations overlying marine Upper 
 Sarmatian deposits of the Eastern Paratethys in the 
valleys of the Kuban and Belaya rivers. Paleogeo graph i-
cally, both fossiliferous areas occur at the southern 
shore of the Maeotian marine basin of the Eastern Para-
tethys. Th e Armavir Formation exposed on the right 
bank of the Kuban River near the town of Armavir 
has  been known to yield a Hipparion fauna since the 
1950s (Alexeeva 1959). Th e locality Forstadt (45°01'N, 
41°10'E; see fi gure 24.1) at the upper part of the forma-
tion is associated with gray micaceous laminated sands 
and overlying brown clays. Th e fossiliferous deposits 
are reversely magnetized. Recent excavations provided 
new data on large and small mammals: Amblycoptus cf. 
oligodon, Prolagus sp., Pseudocricetus sp., Felidae gen., 
Chilotherium cf. schlosseri, Rhinocerotidae gen., cf. Cre-
mohipparion sp., Hippotherium sp., Gazella cf. pilgrimi, 
Procapreolus sp., and Miotragocerus sp. [determination 
of artiodactyls by I. Vislobokova (2010)]. Th e evolu-
tionary level of Amblycoptus is earlier or equal to that of 
A. oligodon from middle Turolian faunas of Hungary 
(Mészáros 1997). Hamsters of the Pseudocricetus group 
are known in Ukraine Maeotian and Pontian faunas 
correlated to middle and late Turolian. Th e Forstadt 
fauna is thus tentatively correlated to middle Turolian, 
mid- Maeotian.

Th ere is a very similar geological situation for the 
Gaverdovskii Formation in the Belaya River valley 
near the city of Maikop.  Here, continental variegated 
“ocherous” beds of sands and gravels overlie the Late 

Compared with a relatively rich and continuous record of 
Late Miocene mammals in the southwestern parts of the 
North Black Sea region, mainly Ukraine and Moldova (Ko-
rotkevich 1988; Topachevsky, Nesin, and Topachevsky 
1998; Nesin and Nadachowski 2001; Vangengeim and Te-
sakov, chapter 23, this volume), the fossil record of more 
eastern areas, including the eastern coast of the Sea of Azov, 
the lower Don River area, and Northern Caucasus, is very 
patchy and relatively unstudied. Th e rare occurrence of fos-
sil vertebrates is due in part to widespread marine deposits 
of the Eastern Paratethys and a limited distribution of syn-
chronous continental sediments. Fortunately, during the 
last de cade, the authors have managed to or ga nize system-
atic excavations at a number of previously known and newly 
discovered localities (fi gure 24.1). Most localities yield spo-
radic remains of predominantly large mammals. Below, we 
briefl y review the local faunas that, based on their composi-
tion, are attributable to the Turolian Eu ro pe an Land Mam-
mal Age. All sites are referred to or correlated to regional 
Stages of the Eastern Paratethys also, as the most important 
in de pen dent geological framework for the region (fi gure 
24.2). We also indicate correlations with the Late Miocene 
mammalian complexes developed by Ukrainian paleontol-
ogists (Topachevsky, Nesin, and Topachevsky 1998).

EARLY MIDDLE TUROLIAN 
LOCALITIES (MAEOTIAN)

Th e oldest Turolian faunas in southern Eu ro pe an Rus-
sia  were found in the North Caucasus. Th ey occur  here 
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phus and Mammut cf. borsoni (see fi gure 24.3e, f) (Bajgu-
sheva, Titov, and Tesakov 2001; Bajgusheva and Titov 
2006).

Another rich site in the Sea of Azov Region is Mor-
skaya 2 near Taganrog city (47°17N 39°06'E; see fi gure 
24.1). Th is locality occurs in lacustrine greenish clay and 
gray sand overlying Late Miocene marine dark clays and 
limestones of the Middle Sarmatian. Fossiliferous depos-
its are capped by Upper Pliocene– Lower Pleistocene 
white quartz sands of the Khapry alluvial formation, red 
clayey beds tentatively referred to the Lower Pleistocene, 
a thin layer of Upper Pleistocene loess- like loams, and 
modern soil. Th is locality yielded shells of freshwater 
mollusks and bones of fi shes, amphibians, turtles, other 
reptiles, and birds (Titov et al. 2006). Special publica-
tions deal with porcupines (Lopatin, Tesakov, and 
Titov 2003) and bats (Rossina et al. 2006). Th e mam-
mal association includes Blarinella cf. dubia, Asoriculus 
gibberodon, Erinaceidae gen., Vespertilio cf. villanyiensis, 
Hypolagus igromovi, Hystrix primigenia, Castor sp., Tro-
gontherium cf. minutum, Tamias sp., Nannospalax com-
positodontus, Prospalax sp., Sibirosminthus cf. latidens, 

Sarmatian marine beds. Th ese deposits  were dated to 
the Early– Middle Maeotian (Kolesnikov 1940; Alexe-
eva 1955; Beluzhenko 2000). Scanty remains of Deino-
therium sp. and “Mammut” cf. obliquelophus  were found 
 here in the Khanskaya locality (44°38'N, 39°58'E; see 
fi gure 24.1). We tentatively date this locality to middle 
Turolian.

In the northern part of the studied area, north of the 
maximum Maeotian transgression boundary, a thick se-
quence of continental deposits with numerous mammal 
localities occurs between upper Sarmatian and lower 
Pontian marine deposits (Vangengeim and Tesakov 
2008). In the eastern Sea of Azov area, near the city of 
Rostov- on- Don, these fl uviatile or deltaic deposits are in-
cluded to the Yanov Formation. Th ese deposits yielded 
an almost complete skeleton of Deinotherium cf. gigan-
teum found in the Obukhovka sand pit (47°29'N 40°01'E; 
see fi gure 24.1) near the city of Novocherkassk. In the 
neighboring Yanovka sandpit, these deposits also pro-
duced large mammal remains (fi gure 24.3), including 
Rhinocerotidae gen. indet., “Palaeoryx” longicephalus (see 
fi gure 24.3a), and the mastodonts “Mammut” obliquelo-

Figure 24.1 Geographic location of some Late Miocene localities in southern Eu ro pe an Rus sia. (I) Lower Pontian; (II) Upper Maeotian; (III) Maeo-
tian s.l. (1) Sinyavskaya; (2) Novocherkassk; (3) Razdorskaya; (4) Morskaya 2; (5) Yanovka- Obukhovka; (6) Kamenka; (7) Khanskaya; (8) Forstadt; 
(9) Solnechnodolsk.
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Martes lefk onensis, Promeles sp., ?Enhydriodon sp., Prome-
phitis cf. maeotica, Hyaenotherium wongii, Metailurus par-
vulus, and Felis attica. Th e rabbit Hypolagus igromovi is 
the most abundant species in the assemblage. Th e mast-
odon is represented by an incomplete skeleton of an adult 
male (see fi gure 24.3b– d). Th is is the fi rst record in Rus-

Pseudocricetus cf. kormosi, Kowalskia sp., Allocricetus sp., 
Pseudomeriones cf. latidens, Apodemus gr. gudrunae- 
gorafensis, Apodemus gr. dominans- atavus, Micromys sp., 
Hansdebruijnia aff . neutrum, “Mammut” cf. obliquelophus, 
Cremohipparion cf. moldavicum, and Cervidae gen. Car-
nivora (determinations of Marina Sotnikova) include 

Figure 24.2 Scheme of stratigraphic position of Late Miocene localities in southern Eu ro pe an Rus sia.
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Figure 24.3 Large mammal remains from Turolian localities of the Sea of Azov region (Rus sia): (a) “Palaeoryx” longicephalus: specimen ZIN– 
24638 (coll. Zoological institute RAS), incomplete skull, lateral view, Yanovka- Obukhovka sand pits, Upper Maeotian; (b) “Mammut” obliquelo-
phus: specimen SSC RAS M-2/63 (coll. Southern Scientifi c Centre RAS), incomplete lower jaw, lateral view, (c) dorsal view, (d) right unerupted m3, 
dorsal view, Morskaya 2, Upper Maeotian; (e) “Mammut” obliquelophus: specimen NMIDK KP- 10589/P-89 (coll. Novocherkassk Museum of Don 
Cossacks History), fragmental left M3, dorsal view, Yanovka- Obukhovka sand pits, Upper Maeotian; (f ) Mammut cf. borsoni: specimen NMIDK 
KP- 10528/P-25 (coll. Novocherkassk Museum of Don Cossacks History), right M3, dorsal view, Yanovka- Obukhovka sand pits, Upper Maeotian; (g) 
Paracamelus cf. aguirrei: specimen AKM OP- 27213/53 (coll. Azov Museum- reserve), distal part of metapodials, cranial view, Sinyavskaya, Lower 
Pontian; (h) Paracamelus cf. aguirrei: specimen NMHDC– 5747, right calcaneus, medial view, (i) anterior view, Novocherkassk, Lower Pontian.

sia of an almost complete mandible with p4– m3 tooth 
rows and small, relatively straight tusks. In this specimen, 
p4 is nearly shed, and m3 is not erupted. A large share of 
small mammal material belongs to remains of Muridae 
typical for the Eu ro pe an Turolian. Th e lower stratigraphic 

limit of this fauna is controlled by the presence of the ge-
nus Apodemus with incompletely developed t7, which ap-
peared in southern Eu rope by the middle Late Miocene 
(Storch and Dahlmann 1995). Th e murid Hansdebruijnia 
from this site shows well- developed stephanodonty. Th e 
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Th e combined faunal list includes Hypolagus igromovi, 
Machairodus sp., Hippotherium sp., Paracamelus cf. aguir-
rei (see fi gure 24.3g, h), Bovinae gen. indet. (Titov and 
Logvinenko 2006).

Th e fi nds of camels in Pontian localities enable their 
correlation with Asian sites. Th e oldest remains of large 
camels  were reported from the Kazakhstan locality Pav-
lodar (=Gusinyi Perelet; Havesson 1954). Th e fossilifer-
ous deposits are reversely magnetized and are correlated 
to MN 12– 13 and the Lower Pontian (Vangengeim et al. 
1993; Vislobokova, Sotnikova, and Dodonov 2001). 
Paracamelus remains  were also listed for reversely mag-
netized lower levels of the Mongolian locality Khirgis 
Nur- 2 (Titov 2008); its age is estimated as the latest Mio-
cene, late Turolian, MN 13 (Pevzner et al. 1982; Vislobo-
kova, Sotnikova, and Dodonov 2001). Based on the simi-
larities of the camelids, the three studied localities could 
be dated to late Turolian, MN 13.

Th e position of the Pontian in the chronostratigraphic 
scale of the Eastern Paratethys is a matter of a long- 
standing discussion due to ambiguity of its correlations 
with Mediterranean stratigraphy. According to Pevzner, 
Semenenko, and Vangengeim (2003), the lower Pontian 
is correlated with the upper part of the Tortonian; the 
upper boundary of the lower Pontian coincides with the 
Tortonian– Messinian boundary. Using nannofossils, 
fi ssion- track dates, and paleomagnetic data, the strati-
graphic range of lower Pontian deposits is determined as 
7.5– 7.1 Ma (Pevzner, Semenenko, and Vangengeim 
2003). Th e alternative correlation places the Pontian in 
the lower Gilbert (C3r) interval with the estimated range 
of 6.1– 5.3 Ma (Trubikhin 1989; Popov et al. 2006), cor-
relating it with the upper Messinian. Both views have 
strong and weak points. In the case of the fi rst correlation 
option and having in mind MN zone boundary estimates 
(Steininger 1999), the lower Pontian of the Black Sea 
region is correlated to MN 12. However, the small 
mammal assemblages from the lower Pontian  deposits 
at its lectostratotype in Odessa (16th Station of Bolshoy 
Fontan) and from the Vinogradovka locality (Odessa 
region, Ukraine) have a substantially late Turolian 
(“MN 13”) appearance with common advanced Apode-
mus, primitive small Micromys (Topachevsky et al. 
1994; Nesin and Storch 2004), and the characteristic 
microtoid cricetid Baranarviomys admirabilis (Nesin 
1996), a form very similar to Microtodon atavus from 
Ertemte.

Likewise, the placement of the  whole Pontian close to 
the Miocene– Pliocene boundary in C3r would imply an 
unusually fast transformation in many mammalian lin-

upper stratigraphic limit is most precisely indicated by 
the presence of two taxa. Th e fi rst is the complex- 
toothed mole rat Nannospalax compositodontus, which is 
known from the Cherevichanian and Fontanian faunal 
assemblages of southern Ukraine (Nesin and Nada-
chowski 2001) correlated to the upper Maeotian, lower 
Pontian, and MN 12 (Pevzner, Semenenko, and Van-
gengeim 2003). Th e second taxon is Hyaenotherium 
wongii, which has not been recorded in Eu rope later 
than the Middle Turolian (MN 12; Werdelin and So-
lounias 1991). Th e skunk genus Promephitis, the large 
Aonyx- like otter Lutrinae gen. (?Enhydriodon sp.), and 
the small lynx- like felid (Felis attica) frequently occur 
in Turolian faunas of Eurasia (Semenov 2001). Mast-
odon molars, tusks, and medium- size symphysis indi-
cate a close similarity with zygodont mastodons of 
the Eu ro pe an Turolian attributed by Markov (2008) to 
“Mammut” obliquelophus Mucha 1980. Available data 
suggest that the fauna of Morskaya 2 can be dated to the 
middle Turolian (MN 12–?MN 13) of the Eu ro pe an 
biochronological scale. Predominance of freshwater 
taxa among mollusks and fi shes indicate the strictly con-
tinental origin of the locality, without a direct contact 
with the sea. Terrestrial conditions favoring the forma-
tion of shallow lakes could occur in the region during a 
regressive phase of the Late Miocene sea basin at the 
Maeotian– Pontian boundary.

Another isolated Late Miocene locality, tentatively 
dated to the Maeotian, was found in the Rostov- on- Don 
city in the Kamenka district during construction opera-
tions. Greenish clays at the erosional surface between 
Middle Sarmatian and Lower Pontian limestones yielded 
scanty remains of Deinotherium sp., juvenile “Hipparion” 
sp., and Gazella sp.

LATE TUROLIAN (PONTIAN)

Th e late Turolian mammal faunas originate in the region 
from the shallow- water limestone deposits of the lower 
Pontian (Novorossian Substage) of the Black Sea marine 
stratigraphic scheme. Th ey overlie upper Miocene terres-
trial and marine sediments (Sarmatian and Maeotian) 
and are usually overlain by Pliocene continental depos-
its. Th e mammal remains in these marine deposits are 
scanty. Several localities are known from the Azov Sea 
region and from the lower course of the Don River at the 
northern shore of the Pontian marine basin: Sinyavskaya 
(47°17'N 39°18'E), Novocherkassk (47°30'N 40°03'E), 
and Razdorskaya (47°32'N 40°33'E) (see fi gure 24.1). 
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CONCLUSION

Th e easternmost Eu ro pe an region, where Late Miocene 
mammals are known in a number of localities, is obvi-
ously important for Euro- Asian correlations. Th e cur-
rent regional knowledge of the Latest Miocene terres-
trial record represented by Turolian mammal faunas 
indicates the presence of still poorly defi ned early- 
middle Turolian faunas and well- expressed faunas of 
the Late Turolian. In terms of marine regional stages of 
the Eastern Paratethys, these faunas correspond to the 
Maeotian and Pontian, ca. 9– 5.5 Ma. Th e majority of 
the reviewed Late Miocene (Turolian) mammal faunas 
indicates a savanna- like landscape combining open and 
wooded areas. Most faunas have strong Eu ro pe an affi  n-
ities, indicated, for example, by mastodons and the 
lagomorph Prolagus. Apart from species and genera that 
have large trans- Palaearctic ranges, the presence of 
lophodont lophocricetines (Sibirosminthus), microtoid 
hamsters, and camels (Paracamelus) mark immigra-
tions from Asia.
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