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Isolated pharyngeal and jaw teeth of bony fishes, as well as numerous bones of
other vertebrates dated by Late Miocene (middle late Sarmatian s.I. = early Tortonian,
9.8 Ma), were found in the alluvial sediments of Pocsesti site (Republic of Moldova). Six
fish taxa were identified and described in the paper; the majority of them (4 species) are
representatives of Cyprinidae family. Taxonomic list also includes sturgeons (Acipenseri-
dae gen. et sp. indet.) and pikes (Esox sp.). Mixed character of fauna, joint presence of
freshwater and marine species suggests that the burial of remnants took place in close
proximity to large marine basin in river avandelta. Fish assemblage of Pocsesti shows
an affinity to other early Tortonian localities in Europe and reflects paleobiogeographic
changes on the territory of Paratethys during the Late Miocene.

Keywords: bony fishes, Late Miocene, Sarmatian s.l., MN 10, Pocsesti, Eastern
Europe.

INTRODUCTION

European bony fish fauna began to be formed in the second half of the Paleogene.
This process was continued in the Neogene, accompanied by a large-scale restructu-
ring of ecosystems on the background of significant climatic changes. Numerous rem-
nants of freshwater and marine bony fishes from the Late Miocene of Eastern Europe
need careful handling and detailed study.

Pocsesti (Pokshesht) site was discovered by G.M. Bilinskis in 1975 [11] and is
dated to Balta suite. It is located near eponymous village on the border of Orgeevskyi
and Strashenskyi districts in the Republic of Moldova (Fig. 1). Fossil bones are concen-
trated on the right side of Ikel River valley at the attitude of 195-200 m. According to
palaeomagnetic analysis, provided by |.A. Pevzner with colleagues [18], fosilliferous
horizon of Pocsesti has right magnetization and dated to the 9" epoch of magnetic po-
larity (between 10 and 9 Ma).
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The following vertebrates are known
from the Pocsesti site: mammals (Lagomor-
pha: Proochotona cf. kalfense Lungu, 1981,
Alilepus sp.; Rodentia: Neocricetodon (Ko-
walskia) sp., Collimys sp.; Sirenia: Dugongi-
dae (cf. Metaxytherium), Dugongidae indet.;
Cetacea: Physeteroidea indet., Delphinidae
indet.; Carnivora: Parataxidea sp., Protictithe-
rium sp., Metailurus cf. parvulus (Hensel,
1862), Machairodus cf. giganteus Wagner,
1848; Proboscidea: Tetralophodon longiros-
tris Kaup, 1835; Perissodactyla: Hipparion
aff. verae Gabunia, 1959, Hipparion aff. gi-
ganteum Gromova, 1952, Chilotherium (Ace-
rorhinus) cf. zernovi Borissiak, 1914, Chiloth-
erium (Chilotherium) aff. sarmaticum Korot-

MOLﬁOVE]

Pl ’3' suck kevich, 1958; Artiodactyla: Achtiaria aff. mol-

2o om S \ N \f, davicus Godina, 1975, Miotragocerus leske-

‘ o i vitschi (Borissiak, 1914), Gazella (Miogazella)

Fig. 1. :-OCT“O” map of the ate M'oce”e Pocsesti  schiosseri Pavlow, 1913, Gazella cf. deperdi-
ocality ’ ’ ’

Puc. 1. PosTtawyBaHHs Ni3HbOMIOLIEHOBOIO MicLie-
3HaxoKeHHs MokwewTn

ta Gaudry, 1873, birds (Struthio sp.), reptiles
(Protestudo sp.) and amphibians (Hyla sp.,

Bombina sp.) [6, 11-14].
Here we describe fossil bony fish bones from the middle late Sarmatian strata of
Pocsesti site.

ABBREVIATIONS USED IN TEXT: |Z - Institute of Zoology of the Academy of Sci-
ences of the Republic of Moldova; Poc — locality Pocsesti.

MATERIAL AND METHODS

The present article is based on the study of 12 fish bones, 8 of which are determi-
nable to species or at least to genus level. The investigated material was collected by
A.N. Lungu in 1980s and also V.A. Marareskul and T.F. Obada during the 2011-2013.

Collection of fossil fishes from Pocsesti was obtained by the screen-washing (mesh
diameter = 1.0 mm) of the bonyferous rock from the 6" layer and recently is housed in
the 1Z. This material contains by the following specimens: 1 — pharyngeal tooth Leucis-
cus sp. (IZ Poc/01); 2 — pharyngeal tooth Rutilus frisii (1Z Poc/02); 3 — pharyngeal tooth
Scardinius sp. (IZ Poc/03); 4 — pharyngeal tooth Tinca sp. (IZ Poc/04); 5 — jaw tooth,
2 vertebrae Esox sp. (IZ Poc/05-07); 8-10 — 3 vertebrae (I1Z Poc/8-10); 11 — fragment of
dermalia Acipenseridae (IZ Poc/11); 12 — fragment of dermalia (1Z Poc/12).

A direct determination of fossil remnants was provided by authors using diagnostic
features. For comparative purposes bones from the osteological collections of the Na-
tional Museum of Natural History NAS of Ukraine were used. Ichthyologic systematics
in this paper follows Yu.V. Movchan [15].

Current correlation of the Paratethys stages with European Mammal Neogene Zones
was essentially taken from V.A. Nesin and A. Nadachowski [16]. Measurements were
taken with digital caliper, with accuracy to 0.1 mm. Fossil remnants were photographed
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using the research microscope Leica M168C.
Pharyngeal tooth terminology, used in the ar-
ticle, follows E. Rutte [21], E.K. Sytchevskaya
[24] and J. Lepiksaar [9] (Fig. 2).

GEOLOGICAL SETTING

The following layers were identified by
A.N. Lungu in 1979 [11] in the geological sec-
tion of Pocsesti:

1) Top soil, 0.2—0.3 m;

2) Brown loam, 0.2—0.4 m;

3) Lumpy non-laminated greenish-gray
clay with nodules of carbonates and Fig. 2. Morphology of the pharyngeal teeth of
charred plant remnants, 1.8 m; carp fishes [24]: 1 — pedicle; 2 — tooth

4) Sandy gray clay with calcareous con- Qggg g:;?ﬁtgfggt}ige??ikéoi% EZ‘I)IS
cretions, gradually moving up in dark

Puc. 2. Mopdonorisi rnoTkoBrx 3y6iB KOPOMoBUX

green lumpy clay with bones of terres- PG [24]: 1 — HiXKA; 2 — WiiKa 3y6a; 3 —
trial vertebrates, 0.5 m; cnuHKa 3y6a; 4 — radok; 5 — 0cHOBa rauka;
5) Lumpy non-laminated gray clay with 6 — xyBanbHa NnoBepxHs:; 7 — YepesLie

charred plant remnants and frag-
ments of vertebrate bones, 0.5-1.0 m;

6) Sandy gray clay, contain with clay nodules and bones of terrestrial vertebrates,

1.0-2.5m;

7) Fine clay, slightly cross-bedded sand with gravel lenses, 0.5-2.5 m;

8) Sandy shaly gray clay with rusty spots, 1.5-2.0 m.

Khersonian deposits on the Moldavian plate are composed by clastic sediments
[20]. On the described territory only lower horizon is clearly identified and represented
by marine greenish-gray clays interbedded with siltstone and fine-grained quartz sand.

Upper horizon is composed by alluvial sediments and is not separated from youn-
ger lithologically similar Balta suite formations. Balta sandy-clay deposits are wide-
spread within the central and southern part of the Dniester—Prut interfluve and between
Dniester — Southern Bug. Formation time of these sediments is associated with the end
of the middle Sarmatian to Pontian. They are represented by lake-marsh, river, and
deltaic facies. Their stratigraphic division is not clear [8].

SYSTEMATIC PALEONTOLOGY

ACIPENSERIFORMES Berg, 1940

Family ACIPENSERIDAE Bonaparte, 1831

Acipenseridae gen. et sp. indet.

Referred specimen: fragment of dermalia (IZ Poc/11).

Description: Small dermal fragment (I = 8 mm) is preserved. There are small rounded
recesses with smooth edges on the bone surface. Dense bone is laminar and so broken.

CYPRINIFORMES Goodrich, 1909

Family CYPRINIDAE Fleming, 1822

Leuciscus Cuvier, 1816

Leuciscus sp.

Referred specimen: pharyngeal tooth (IZ Poc/01) (Fig. 3, 7).

ISSN 1996-4536 (print) e« ISSN 2311-0783 (on-line) e Bionoriyni Ctygii / Studia Biologica ¢ 2014  Tom 8/Ne2 e C. 149-156



152 O. M. Kovalchuk, V. A. Marareskul, T. F. Obada

Fig. 3. Fossil bony fish bones from the
Pocsesti site in Moldova: 1 — Leucis-
cus sp. (I1Z Poc/01); 2 — Rutilus frisii (1Z
Poc/02); 3 — Scardinius sp. (1Z Poc/03);
4 — Tinca sp. (IZ Poc/04); 5 — Esox sp.
(1Z Poc/05)

Puc. 3. KicTky BUKOMHUX KOCTUCTMX puUb i3 Mic-
uesHaxomkeHHst [MokwewTtn y Mon-
posi: 1 — Leuciscus sp. (1Z Poc/01);
2 — Rutilus frisii (IZ Poc/02); 3 — Scar-
dinius sp. (1Z Poc/03); 4 — Tinca sp. (1Z
Poc/04); 5 — Esox sp. (I1Z Poc/05)

Description: Pharyngeal tooth is slender, with relatively low rounded crown, broken
at the base. Tooth back is straight, top of the tooth is elongated in the blunt robust hook.
Its edge is targeted forward and upward. Grinding surface has two small jags. Tooth
belly is slightly convex. Height of the crown is 2.3, width is 1.4 mm. Tooth belongs to
small (juvenile?) specimen.

Rutilus Rafinesque, 1820

Rutilus frisii (Nordmann, 1840)

Referred specimen: pharyngeal tooth (1Z Poc/02) (Fig. 3, 2).

Description: Tooth is rough, with fungiform, laterally compressed crown. Tooth back
is convex and arcuate, top without hook. Grinding surface is narrow, slightly convex,
with weekly marked longitudinal furrow and has traces of intravital obliteration. Tooth
belly is convex and hangs over the neck. Pedicle is partly broken, oval in the cross-
section. Crown is coarcted to neck and a little larger than its width. Height of the tooth is
3.2, width of the crown is 3.1 mm.

Scardinius Bonaparte, 1837

Scardinius sp.

Referred specimen: pharyngeal tooth (1Z Poc/03) (Fig. 3, 3).

Description: Small pharyngeal tooth on the long pedicle has high laterally slender
cylindrical crown with broad base. Tooth back is straight, with robust hook at the top.
Grinding surface is narrow with a higher edge that has 3 robust pointed jags and a lower
edge without jags. Tooth belly is rounded and compressed, without keel. Height of the
tooth is 3.2, width of the crown is 1.5 mm.

Tinca Cuvier, 1816

Tinca sp.

Referred specimen: pharyngeal tooth (1Z Poc/04) (Fig. 3, 4).

Description: Flattened pharyngeal tooth has low crown. Pedicle is rounded and
slightly deflexed. Neck is expressed well, tooth back is convex and arcuate. Tooth belly
is also slightly convex. Grinding surface is narrow, laterally compressed, having a deep

ISSN 1996-4536 (print) ¢ ISSN 2311-0783 (on-line) e BionoriyHi Ctygii / Studia Biologica e 2014 e Tom 8/Ne2 ¢ C. 149-156



LATE MIOCENE BONY FISHES FROM POCSESTI (REPUBLIC OF MOLDOVA) 153

longitudinal wrinkle with slightly convex roller edges. Wrinkle on the lower edge of the
grinding surface is jagged by transverse corrugations and forms a fin scroll on the pos-
terior surface of the crown. Height of the tooth is 5.6, width of the crown is 5.8 mm.

ESOCIFORMES Bleeker, 1858

Family ESOCIDAE Cuvier, 1816

Esox Linnaeus, 1758

Esox sp.

Referred specimen: jaw tooth, 2 vertebrae (1Z Poc/05-07) (Fig. 3, 5).

Description: The long, slender, pointed tooth has two sharp edges. Its conical crown
with slightly worn apex is partly broken. Cross-section is interiorly smooth and exteriorly
convex. Height of the tooth is 5.5 mm, width of the crown is 2.1 mm. The attribution of
vertebrae to pike was based on morphological similarities and remains more unclear.

DISCUSSION

All the above-mentioned bony fish species from Pocsesti were identified based on
single disarticulated specimens. Nevertheless, it is possible to provide a view on
composition fish community in the late Sarmatian of that area. It includes reophiles
(Leuciscus, Rutilus) and limnophiles (Scardinius, Tinca, Esox). Fishes from Pocsesti
are presented by four different trophic groups (herbivorous, malacophagous, piscivo-
rous and omnivorous).

The majority of identified fish taxa (4 species) are representatives of the family Cy-
prinidae. Other families (Acipenseridae, Esocidae) are presented by single species. It
must be noted that all identified genera are still available in the recent Dniester River
delta fish community [4, 23].

Fish fauna from Pocsesti is mixed — freshwater and marine species are presented
together. It suggests that the burial of remnants took place in close proximity to large
marine basin in the river avandelta [17]. Described fish assemblage shows affinity to
other late Sarmatian (early Tortonian) localities in Europe on faunistic composition and
taxonomic diversity. It is the most similar to Mikhailovka on Bug 1 and 2 in Ukraine (all
species are common, except Acipenseridae). Bony fish complex from Poceeeti can be
also compared with Sandberg near Gézendorf in Austria (remnants of Leuciscus, Ru-
tilus, Scardinius and Tinca are common for both localities) [1, 5, 7], Schernham b. Haag
(Rutilus, Scardinius, Tinca) [3], Hammerschmiede 1 and 3 (Leuciscus and Esox) [2],
Hoéwenegg in Germany (Rutilus and Tinca) [26] and Borsky Svaty Jur in Slovakia (Scar-
dinius and Tinca) [3]. Other late Sarmatian localities (Csakvar in Hungary [3], Kocgasi
ASK and Sofca in Turkey [3, 22], Baghmisheh-Marzdaran, Tabriz-Basin in Iran [19],
Minchen-Aufmeister (Isarufer) in Germany [26] and Richardhof-Golfplatz in Austria [7])
are less similar to the fish community of Pocsesti.

Taxonomic composition of terrestrial oriktokomplex from Pocsesti indicates its ar-
chaic appearance and brings it with hipparion fauna from Varnitsa, as well as hipparion
assemblages from Eldar in Transcaucasia, Berislav and Grebeniki in Ukraine [10]. Ter-
restrial fauna of Pocsesti occupies an intermediate position between the earliest and
late hipparion faunas on the Northern Black Sea Coast and stands as an independent
faunal complex [12]. Most of its representatives inhabited savanna landscapes of the
steppe type, as well as wetlands, forested floodplains and riparian forests [10, 12]. This
community suggests be related to the first half of the late Sarmatian s.I. (9.8 Ma, MN10).
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CONCLUSIONS

1. Six bony fish taxa of 6 genera, 3 families (Acipenseridae, Cyprinidae, Esocidae)
and 3 orders (Acipenseriformes, Cypriniformes, Esociformes), dated to the late
Sarmatian s.l., were identified in the alluvial sediments of Pocsesti site (Repub-
lic of Moldova, Eastern Europe).

2. Mixed character of fauna, joint presence of freshwater and marine species, sug-
gests that the burial of remnants took place in close proximity of large marine
basin in the river avandelta.

3. Bony fish assemblage of Pocsesti is more or less similar to other late Sarmatian
(early Tortonian) localities within the territory of Paratethys on faunistic composi-
tion and taxonomic diversity.

4. Described community can be dated by the first half of the late Sarmatian s.I.
(= early Khersonian, early Tortonian, 9.8 Ma, MN10).

We sincerely thank to Dr. Stanislav Cermak (Prague, Czech Republic) who cor-
rected our English, and Oleksandr Holovko (Kyiv, Ukraine) for his help in the technical
preparation of the manuscript.
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I30nbOBaHI rMOTKOBI Ta LLEeNenHi 3ybn KOCTUCTUX pUb, @ TAKOX YNCITEHHI KICTKM iHLLIMX

XpebeTHMX TBapPWH, AaTOBaHi Ni3HIM MiOLIEHOM (CepeanHO0 Ni3HbOrO capMary = paHHIM
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TOpTOHOM, 9,8 MIH p.T.), 6ynM 3HaAeHI B antoBianbHKX Bigknagax MiCLE3HAaXOMKEHHS
MokwewTtn (Pecnybnika Mongosa). YCTaHOBNEHO HASABHICTb PELUTOK LUECTU TaKCOHIB
pub, siki onucaHi y cTaTTi; BinbLwicTb i3 HUX (4 BMAM) € npefcTaBHUMKamMy poguHu Cy-
prinidae. TakCOHOMIYHMIA CMIMCOK BKIOYAE Takox oceTpoBux (Acipenseridae gen. et sp.
indet.) i wykonogibHmx (Esox sp.). 3miwaHun xapaktep ayHu, CyMiCHe 3HaXOOKEHHS
NPICHOBOAHMX i MOPCBKUX BUAIB 4A€ 3MOTrY BUCOBUTU MPUMNYLLEHHS, LLO 3aXOPOHEHHS
pelwToK BigbyBanock y 6e3nocepeqHin Gnmn3bKoCTi Big KPYMHONO MOPCBHKOro GaceinHy
B PiYKOBI aBaHAenbTi. YrpynoBaHHA pub i3 lMokwewT BUsBNsie NogibHICTb A0 iHLWKX
MiCLie3HaxomKeHb paHHBLOro TOPTOHY €Bponu i € BigoOpaxeHHAM naneobioreorpadiy-
HUX 3MiH Ha TepuTopii lNapaTeTucy NPOTAroM Mi3HLOrO MiOLEHY.

Knrouoei cnoea: koctucTi pubu, nisHin mioueH, capmat, MN 10, MNMokwetutn, Cxia-
Ha €Bpona.
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N3onmpoBaHHbIe T[NOTOYHbIE U YemnioCTHble 3yObl KOCTUCTBbIX pbib, a Takke
MHOFOYMCIIEHHbIE KOCTU OPYrMX MO3BOHOYHBIX, 4ATMPOBaHHbIE NO3OHMM MUOLIEHOM (Ce-
peavHoM MO3gHEero capmara = paHHUM TOPTOHOM, 9,8 MIH I.H.), 6binM 0BGHapYXXeHbI
B anmoBrarnbHbIX OTIOXEHNAX MecToHaxoxaeHus Mokwew el (Pecnybnvka Mongosa).
YCTaHOBMEHO HanMyMe OCTaTKOB LUECTU TAKCOHOB Pbib, KOTOPblE OMMCaHbl B CTaTbe;
OOnbLUMHCTBO 13 HUX (4 BUAA) SABNAKTCA NpeacTtaButensammn cemerictea Cyprinidae. Tak-
COHOMMYECKMI CMMCOK BKIOYAET Takke oceTpoBbix (Acipenseridae gen. et sp. indet.)
1 LWykoobpasHbIX (Esox sp.). CMeluaHHbI xapakTep dayHbl, COBMECTHOE Hanmyune npe-
CHOBOZHbIX U MOPCKMX BUOOB MO3BOMSNT NPEAnofoKnTb, YTO 3aXOPOHEHME OCTaTKOB
NPOVCXOAMIO B HEMOCPEACTBEHHOM BrM30CTM OT KPYMHOro MOPCKOro 6accenHa B pe4HON
aBaHgenbte. CoobuecTBo pbib 13 MoKWweLwT NposBseT CXOACTBO C APYrMMU MECTOHa-
XOXOEHMSMN paHHero TopToHa EBponbl 1 SBASETCA OTpaxeHnem naneobuoreorpaduye-
CKUX U3MEHEHW Ha Tepputopum lNMapaTteTnca Ha NPOTAXKEHNM NO3OHEr0 MUOLIEHA.

Knroyeensie croga: KOCTUCTbIE pbiObl, MO3gHUI MuoueH, capmat, MN 10, MNokwe-
wTbl, BocTtouHasa EBpona.
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