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Professor Aleksandru Nikolae LUNGU
(1936-2011)

Aleksandru Nikolae LUNGU (1.9.1936-30.7.2011) was a world class paleontologist
that dedicated his life to science and teaching. He was born in Prodanesti Vechi village
(Soroca county. Floresti district of contemporary Republic of Moldova). After finishing
secondary school, A. N. LUNGU studied in Taras Shevchenko State Pedagogic Institute in
Tiraspol at the Department of Geography where he majored in teaching geography and
biology. He continued his postgraduate studies at the Paleontological Institute of the
\cademy of Sciences USSR (between 1963-1966) and received the degree of Candidate of
Sciences for a thesis entitled “Hipparion fauna of the middle Sarmatian of Moldova™
written under the scientific supervision of the well-known paleontologist. professor K. K.
FLEROV. In the years 1966-1967 A. N. LUNGU worked in the division of Paleontology and
Stratigraphy of the Academy of Sciences of MSSR, and subsequently returned to his
pedagogical occupation. He received his doctorate in 1990 for the work: “Early
developmental stages of the hipparion fauna of the continental edge of the Parathethys
Sea™. Georgian paleontologist L. K. GABUNIA was a consultant of this thesis.

Aleksandru N. LUNGU commenced his scientific and didactic work already at the Tira-
spol State Pedagogical Institute in the Department of Geography. where he worked until he
received a professorship in 1992. For over 20 years he was Chair of General Geography
and put much effort into its development. The separation of the unrecognized Prid-
nestrovian Moldavian Republic (with a capital in Tiraspol) from the Republic of Moldova.
accompanied by armed conflict, resulted in obligatory change for the Pedagogical Insti-



tute: in 1992 the Institute’s employees were forced to immediately move the Institute to
Kishinéy (Chisinau) without the possibility of taking the scientific collection with them. In
Kishinév everything had to be started from the beginning.

Professor A. N. LUNGU has authored more than 130 scientific papers. including origi-
nal works. revisions and monographs. Many of these papers, especially concerning the
Hipparion fauna of Moldova’s Middle Sarmatian are widely known and cited to this day.
Professor A. N. LUNGU also participated in many palcontological expeditions and collabo-
rated with various well-known European paleontologists. substantially contributing to the
systematics and morphology of the fossil mammal fauna, paleogeography. and paleoecol-
ogy of the upper Miocene of Eastern Europe.

Apart from his scientific endeavors, A. N. LUNGU spent much of his time training
vounger generations of scientists by giving lectures and practical exercises, mostly in pa-
lcogeography and geology. He also contributed to academic textbooks. atlases and other
references for students and pupils. He supervised many B. Sc. and M. Sc. theses and two
Ph. D. theses.

The scientific and pedagogical achievements of Aleksandru N. LUNGU have been re-
peatedly acknowledged as attested by numerous diplomas and awards at both the univer-
sity and national levels. In 1996 he was given the “Gloria Muncii” order. while in 2010 the
President of the Republic of Moldova gave him the title of “*Om Emerit” (Person of Merit).

Igor NICOARA

We mourn and remember, with especial respect.

His disciples

1. INTRODUCTION

Numerous outcrops of Late Miocene deposits exist across large areas of the Republic of
Moldova (Fig.1). They represent mainly shallow marine, deltaic. fluvial, and lacustrine en-
vironments. Rich Hipparion faunas of the Vallesian-type were found in different stra-
tigraphical levels of the Late Miocene Bessarabian and Khersonian beds (LUNGU 1971,
1990: LUNGU and BILINKIS 1979) (Fig. 2). Assemblages of small terrestrial vertebrates
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with Hipparion fauna from the Early Turolian (Maecotian beds) of Eastern Europe were
found in localities Tarakliya. Chimishliya. and Chiobrichit. Recently. in the central part
of the Kodrinsk Upland. several new unknown Pontian localities with terrestrial verte-
brates were also discovered. They provide insight into the final stage of evolution of the
Hipparion fauna in the Eastern Paratethys territory in the Turolian (LUNGU 1998;
NICOARA and LUNGU 2008). We address several controversial questions concerning the
evolution of the theriofauna, as well as the biostratigraphy and palaeogeography of the
Fastern Paratethys, by presenting the geology of the most important localities.

The specimens listed below are housed in the collection of the Tiraspol State University
(TSU) in Kishinév. the Republic of Moldova.

The Authors are deeply indebted to Dr. Igor NICOARA for illustrations and for his
assistance in corrections of this book.

2. HIPPARION FAUNA LOCALITIES IN BEDS
OF THE BESSARABIAN SUBSTAGE

The Bessarabian deposits (Middle Sarmatian) extend throughout the entire territory of
the Moldovan platform and consist of three stratigraphic units: lower — Novomoskovskii.
middle — Vasilevskii and upper — Dnepropetrovskii (ROSHKA and KHUBKA 1986). The re-
mains of terrestrial vertebrates are present in all three units,

2.1. Localities of the Novomoskovskii unit (Early Bessarabian) in the Urban
Kishinév Region
Localities: Prunkal. Gidigich, Mikeiits, Poshta Veke, Visternichen, Yaloven (Fig. 1)
The Byk and Ishnovets river valleys cut the reef limestone upland of the Kishingv Re-
vion. Limestone composed of algae. bryozoans, foraminifers (genus Nubucularia), and

mollusks (bivalves and snails) appears in the form of domes and bioherms (their heights
range from 1.4 to 1.8 m and widths from 0.6 to 0.8 m).

Bioherms are cut by large vertical fissures. Depressions between bioherms (Fig. 3) are
flled with detritus of numerous shells of bivalves and snails (Macira fabreana D'ORBIGNY,
844, M vitaliana D'ORBIGNY. 1844, Obsoletiforma beaumonti D'ORBIGNY., 1844,

Reet limestone

=| Detrital limestone

Nubecular limestone
|~i Bone bed

3. Exposure of reef limestone near Visternichen (after SAULEA 1993

Fig . changed by NICOARA).
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0. kishinewensis KOLESNIKOV. 1929. Gibbula podolica (DUBOIS. 183 1). Sinzowia elatior
(D'ORBIGNY, 1844), Kishinewia besarabica (D'ORBIGNY. 1844), Cerithium comperei
D ORBIGNY. 1844 etc.), bryozoans and foraminifers as well as concentrations of marine
and terrestrial vertebrate remains (NORDMANN 1858-1860. 1861; SINZOV 1900: PAVLOV
1908: SIMIONESCU 1925: MACAROVICI and OESCU 1941: KIRPITSCHNIKOV 1953:
KUROTCHKIN and GANEA 1972: LUNGU 1971. 2008a; LUNGU and CHEMYRTAN 1986).
Bone remains of marine fauna and terrestrial vertebrates found in the localities of Poshta
Veke. Visternichen, Priinkil. Gidigich. Mikeits and Yaloven are brown in colour and are
characterized by a high degree of washing and mineralization.

It is difficult to explain the presence of marine and terrestrial vertebrate remains in

limestone fissures. Most probably bioherms. forming barriers. sometimes emerged and
formed chains of islands used by seals as lairs. Evidently seals took restand bred there. The
presence of remains of young individuals in the material confirms this idea. After death
and decomposition, the bones of seals were washed out by waves and accumulated in de-
pressions between biohermes. This idea is corroborated by gaps in the marine sedimenta-
tion (SUKHOV 1955). Later, as a result of tectonic movements, is

lands joined with the
continent and transformed into peninsulas penetrated by some terrestrial vertebrates.
It is also poss

ible that bone remains of terrestrial vertebrates were brought from the

coastal area to the biohermal zone by marine flows. The presence of leaf imprints and pet-
rified remains of wood in the reef limestone may also be associated with these flows.

The following marine and terrestrial vertebrates are present in the localities Priinkdl,

Gidigich. Mikeiits. Poshta Veke. Visternichen and Yaloven of the limestone reef area in

the Urban Kishinév region:

AVES: Phalacrocorax lautus KUROTCHKIN and GANEA. 1972. Probalearica moldavica

KUROTCHKIN and GANEA, 1972, Ancerobranta rarabukini KUROTCHKIN and GANEA,

1972, Ardeagrandis arborea KUROTCHKIN and GANEA, 1972, Anatinae gen. €L sp. indet.:

MAMMALIA

Carnivora: Limnonyx pontica (NORDMANN,
1838. 7. sarmaticum (PAVLOV, 1908);

Perissodactyla: Hippotherium sp.. A ceratherium sp.. -
LUNGU, 1984:

Artiodactyla: Korvnochoerus cf. palaeochoerus (KAUP, 1833). Lagomeryx sp..

Proboscidea: Deinotheriun sp..

Cetacea: Cetotherium priscum EICHWALD. 1853, Archaeocetus nordmanni (BRANDT.
1873). A. fockii BRANDT, 1873. Sarmatodelphis moldavicus SIMIONESCU, 1923:

Sirenia: ?Halitherium maeoticus (NORDMANN, 1858):

Pinnipedia: Phoca (Pusa) pontica (EICHWALD, 1850). Phoca bessarabica SIMI-
ONESCU. 1925, Praepusa pannonica KRETZOL 1941, Pontophoca simionescui
KRETZOL, 1941, Monotherium maeoticum (NORDMANN, 185R).

New species described from the reef limestone by NORDMANN (1 858-1860) as Equus
pyemaeus and Palaeomeryx minor are here referred to as Hippotherium sp. and Lagom-
eryx sp. Reptilia are represented by turtles.

The faunal assemblages from the limestone reef are known as the faunistic complex
“Petrikanskii”. It is characterized by the first appearance of the genus Hipparion

1860). Thalassictis robustua NORDMANN,

4licornops cf. simorrensis orientalis
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- CHRIST 1990 thearea of

5)& C HRISTOL, 1832 in the area of the Eastern Paratethys. The “Petrikanskii™ complex of
~ A< ¥ > > F 1 : ;

v'c;p.o.\‘l(lj.\. orllg_.mm%d at %he mq of the Early Bessarabian. The geological age of localities

situated in the reefarea is considered to be Early Vallesian (early biuzobnc MNO9 see: Fig. 2)

2.2. Localities of the Vasilevskii unit (Middle Bessarabian)
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oin and age. The lower part of the pack (layers 2-7. thickness 14 m) consists of grey, fine-
;1'11i11cd sands and clays containing shells of marine and freshwater mollusks, as well as
bones of terrestrial vertebrates, and presents a pro-delta facies. According to ROSHKA
(1973). in the Kishinév region of the Moldova territory these deposits correspond to the re-
oressive phase of the second stage in the development of the Middle Sarmatian basin.

The middle part of this geological section (layer 8. thickness 17 m), composed of fine-
grained sands alternated with green and fine-bedded blue sandy-clays, contains a typical
Middle Sarmatian fauna of mollusks (Mactra podolica. Obsoletiforma ingrata. Solen sub-
fragilis. Musculus naviculoides). In the upper part of this pack lenses of gravelly sands and
clayey pebbles and also fragments of bones of terrestrial vertebrates occur. They were cer-
tainly deposited as underwater cones formed by temporary flowing streams. A part of this
exposure containing a fauna of marine mollusks represents the littoral-marine facies of the
upper beds of the Bessarabian substage.

The upper part of the described section (layer 9. thickness about 30 m), consisting of
diagonally-bedded clayey sands with alternated grey-green diagonally-bedded sandy-clays,
contains shells of freshwater mollusks (Lymmnaea sp.. Planorbarius sp.). These lacustrine-
fuvial facies represent the upper part of upper beds of the Bessarabian substage.

The remains of terrestrial vertebrates are rare in pro-delta deposits. Large accumula-
tions are present in the deltaic facies. where a bone lense of length 20-25 m and thickness
ot 1.0-1.5 meter is present. In the lower part of this bone lense, limbs, skulls and mandibles
ot Hippotherium sp.. rhinoceros, mastodont and hyena predominate. Fragments of distal
parts of limb bones and fragments of skulls and mandibles of Hippotherium sp.. rhinoc-
cros. lagomericids (Cervidae) and varanids (lizards) were also found. There was no special
wientation in the position of bone axes. They present mass (ridge-like) and chaotic accu-

iulations which alternated with fragments of rock without animal remains.

In the upper part of the lense (in the form of breccia) occur bone remains and isolated
teeth of lagomericids. young teeth of Hippotherium sp., and washed fragments of hollow
bones of large mammals. The bones are strongly mineralized and are brown in colour.
I'here are old and young individuals in the collected material.

Certainly, the arca of burial represents an arm of the delta of a large river (waterway). The
presence of concentrations of limbs. vertebrae, and skulls with articulated mandibles in the bone
“ise shows that whole animal bodies or their parts were buried before they decomposed.

The strong mineralization of bones indicates that they were not exposed to the process
ol weathering in sub-aerial conditions but were buried very quickly. When the speed of
ream flow decreased. smaller bone remains appeared in the area of burial. The simultane-
ous presence of unwashed bones and strongly washed fragments of bones and isolated
tecth shows that transport of animal remains took place both from distant areas as well as
‘rom the vicinity of the deposition site. Periodical heavy rainfall and floods which caused
1he death of the weakest part of populations — old and young individuals — were surely the
reason of their demise. Their remains prevail in the sediments.

According to LUNGU and CHEMYRTAN 1989b, LUNGU 1990, LUNGU and OBADA
2007 the following taxa occur in Otovaska I:

REPTILIA: Protestudo chisinauensis REDKOZUBOV. 2007, Varanus lungui ZEROVA

and CHKHIKVADZE, 1989:




MAMMALIA

Lagomorpha: Proochotona kalfense LUNG

Rodentia: Chalicomys jaegeri KAUP. 1832:

Carnivora: Thalassictis sp.. Percrocuta robusta LUNGU. 1978, Indarctos vireti VIL-
LALTA and CRUSAFONT PAIRO, 1943 (= Indarctos sarmaticum LUNGU and CHE-
MYRTAN. 1996). Machairodontinae gen. et sp. indet.:

Perissodactyla: Hippotherium sarmaticum LUNGU. 1973. Aceratherium incisivum
KAUP. 1832. Alicornops simorrensis orientalis:

Artiodactyla: Suidae gen. et sp. indet., Lagomervx flerovi LUNGU. 1972, Procapreolus sp..
Miotragocerus pannoniae KRETZOL, 1941:

Proboscidea: Choerolophodon cf. pentelici (GAUDRY
don longirostris (KAUP, 1832).

The remains of fish, amphibians and coprolites were also found.

Locality Otovaska I is considered to lie in the middle beds of the Bessarabian substage.

Its age can be correlated W ¥

U. 1981:

and LARTET, 1856). Tetralopho-

ith the Early Vallesian (MN9, Fig.2). Concerning the fauna, this
assemblage is identical with the assemblage of Kalfa.

Localities: Breila and Malye Mileshty. These localities are situated in the Ishnovets
river valley. in the Yalovenskii region (15 km south of Kishinév. Fig. 1).

Bone remains of terrestrial vertebrates are found in the marine beds of the Middle Bes-
sarabian substage. In limestone and chalky clays they form beds similar to lense accumula-
tions (thickness up to 1 meter) with shells of Mactra fabreana. M. podolica, Plicatiforma
fittoni, Cerithium sp.. €tc. The bone layer is covered by the Middle Sarmatian limestone
and sandstone with shells of Plicatiforma fittoni. Mactra podolica. Solen subfragilis.

The bone remains are strongly mineralized and the whole skulls and articulated limb
bones of Hipparion are only exceptionally found. Shells of terrestrial and freshwater mol-

lusks (Unio sp.. Congeria sp.. Theodoxus sp.. Helix sp.) are also present.

The character of bone accumulations in the form of a lense. the presence of shells of
freshwater mollusks and lithological features of the deposits indicate fast accumulation
and burial of terrestrial vertebrates by ephemeral freshwater streams, the rapidity of which,
as suggested by the predominance of large bones, was significant. The remains of terres-
trial vertebrates were certainly buried during flooding of the pro-delta of the paleo-river
valley.

The following taxa are present in the above mentioned localities:
REPTILIA: Protestudo sp., Trionyx moldaviensis KHOZATZKY, 1986:
MAMMALIA
Perissodactyla: Hippotherium sarmaticum, Ac
Artiodactyla: Microstonyx antiquus (KAUP. 1833):
Proboscidea: Deinotherium aff. gigantisimum STEF
Pinnipedia: Phoca sp.
The remains of Hippothe
the Early Vallesian (MN9, Fig. 2).

eratherium aff. incisivum, Dicerorhinus sp..
ANESCU, 1892:

it sp. predominate. The geological age of these localities is

15

| ,l;;:czl:tt"% Ka::a. Thlﬁ locality is situated near Kalfa village. in the Anenii Noi region
S - S < .- 5 %= ~ . g e =
;:‘l;:u :f B(Z K-’ 1sb1.ne\. Fl.g. 1. Itis one of the most important localities with Hippotherium
r. e -((]. Lss.a(ra ian (Middle Sarmatian) age in Eastern Europe. A large outcrop rich in
ossils (layers 6 to 15 are numbered from top to bottom) is located on the southern esc P
ment of the Byk river valley (northwest of Kalfa) o
. ::; ‘111;’:::][: o):‘lhe outcrop :ie Quaternary beds (layers 1-5 on Fig. 5). Laver 6 (thickness
; ol green-grey lumpy clay. Its lowe is ier 2 tai
: g grey y clay. r part is sandier and contains pebbles
m) is | | green-grey lui ] ebbles of
i-“.n:bmm-' lT;L:)de()nL ‘}nd sandstone, with shells of Macira sp. and Helix sp lnrl’hix' layer
nm__x:;:.;n; )oi bm]les (:[11 small vertebrates are occasionally found (fauna I). Layer 7.( thiick.
ess 0.7 m) is below the erosional surface. This layer is bui oF I i
) s s ! ayer is built of fragments of limes
. Wihee al surfac 3 g imestone and
len-e;[:;l Ims'n’:rgus slfel}a of Cerithium sp., Paphia sp., and Plicatiforma fittoni, as well as
: ,mho g ¢ 0(} e ratesl‘( fauna I1). The following section down to layer 8 (0.2 m thick) i;
c( S€ = i > 'l i I i fci
o 2(,/:,,, ,,,/3?,{, ’o/:) ll_lczlllme?lone with rust patches containing shells of Mactra podolica
and Solen subfragilis. The calcareous sandy-clav of layer 9 (thi )

: ) yer 9 (thickness 0.3-1.2 m) is si
it e dlédreous san \ \ ss 0.3-1.2 m) is situ-
;1u1 bdolv\ 1?(11.L(mtams Musculus naviculoides and Modiolus sp. In layer I()(lhickncsl] ‘;::]“)
ragments of limestone with carbonate clay ite li one w ; oncoids

: ay and oolite limestone with | i
were found. Remains of Bryozoz ident i S i e
a (evidently redeposited) and s " mari
¢ Rem: \ \ nd shells of 1 Mactr
jabreana, Plicatiforma fittoni, S ragilis, ( g
2 v _ . Solen subfragilis, Gibbula sp., Paphia s ‘erithi
comperei), freshwater (Lymnaea s Planorbis il 490 Do
: K sp. and Planorbis sp.) and terrestrial (Helix s
were found. The shells of large 5 . e iy
s mollusks are rounded. This i
o ( g ¢ . This layer also contains remains
terrestrial vertebrates (fauna I11). Le i 1 e
s . Layer | (thickness 0.2-0.3 [
15 built of carbonate clay with fi ] : o e e MY g
‘ith few shells of Mactra s catife i
! / .and Plicatifor ]
(thickness 0.5-0.6 m) consists of’ : e
ss 0.5-0. ists of yellow-grey and crack i '
0.6 3 \ ed banded limes [
e : ‘ : nestone and contains
FA., ,/,(,,:c?[) 981111;;11({1;-1:?{?::43”5(1 1lnudstone. In this layer shells of Mactra podolica, Paphia
Vil iNY. 1844, Solen subfragilis. Cerithium ¢ el i .
o L SO fragilis, n comperei. and freshwater mol-
By \.l. T3 (\t;]i]ccll(b]wnc.cfp(;r;nlons obf vertebrae of terrestrial taxa. are also present (fauna I'V)
aye ness of 0.2 m) is built of yellow-gr ite li ' :
' thick A -grey oolite limestone witl shells of
Solen subfragilis and Mactr m o : o Smma“ e
fragili ctra sp. Underneath, layer 14 (thick
. ; , 1ay hickness 0.6-0.7 onsists
carbonate clay with pebbles and fi "oolithi gl o
s and fragments of oolithic limes i
] ] ‘ imestone. This la ins
shells of marine (Mactra fabreana, Cerithi e S e
] abreana, Cerithium comperei, Plicatifc i 1
o . ] ; orei, Plicatiforma f ] \
fragilis), terrestrial, and freshw | : et Mt
_ . vater mollusks. as well as ridge-like i 2
Ui st s usks, as s ridge-like concentrations of terres-
e . Small spherical oncoids can be f i
s Sl ol i rica can be found in the lower part of this
S ver 15 ness over 5.4 m) is situated on tl ‘

y yer a 1e bottom of the outcrop. It is bui
crey oolite limestone with rare s s of i S g
s shells of Mactra sp., Paphi /
ecy.oall . ] .. Paphia sp., Solen subfragilis, Modi
fsmcrassatus (D'ORBIGNY., 1844). and M. 1 i . iy

atus ( 3 ; s Mactra podolica. This layer i [
lation (0.18-0.15 m) of carbonate clays. e e
[he remai z srtebrs ere i
. ,: rurmal.l:]s gf small vertebrates were found in laminated beds: 7. 10, 12, and 14 (Fig. 5)
e layers with bones are ca 60-70 m in len in wi d0.2-1.0 oo~
gth. 2-3 m in width and 0.2-1.( i
e L length, 2- and 0.2-1.0 m thick (the to-
one beds reaches 2.5-3.5 m). The orientati
ey s 2.5-3.5 m). The orientation of the bone axes is from

h or from the northwest to the s

i  the g e southeast. The Kalfa beds w

e - fom , alfa beds were appar-
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A 50). The small extent and thickness of the bo _

S S8 ne layers suggest the activity of

periodical streams. The i s Sasotion s

I : S. paleo-environment of the terrestrial ve iti \

o ‘ Wiro strial vertebrate deposition area was
pro-delta zone of the Sarmatian river. Tl igrati i

. ‘er. The migration of the del Y

i . . . @ elta was caused not only by
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phenomenon is known usually as pseudo-transgression (NALIVKIN 1956). It is often asso-

ciated with the unequal distribution of precipitation following dry and wet periods. Evi-

BT S dently. during dry periods (when freshwater was scarce or completely absent), oolite
Humus soil limestone, carbonate-clays, small oncoids and salt-water mollusks were deposited in
2 @ brackish conditions. The pro-delta was formed during wet periods, when the supply of
Coat freshwater was high. In these pcriods the activity of .ri\ ers was greater .;md lhc 1‘9muins of

m ‘ terrestrial vertebrates were deposited and covered with sediments. During this time rivers

S croded. washed and deposited fragments of the oolite limestone and oncoid layers.

3 M Fiagsivatt According to the segregation of the bone remains in beds, the Kalfa locality is consid-
- ered to be of the mixed type (EFREMOV 1950). In horizons I and I11 bones are accumulated

?!?ggg Diagonally bedded sand in masses, but in horizons Il and IV bones occur in thin intercalations. Poor bone segrega-

- tion may reflect changes in stream systems. When the speed of stream flow was greater,

;32:;2 Gravel and pebbles only large bones were deposited. Small bones were transported and deposited beyond the

' arca. In this case the bones were buried rapidly. as confirmed by their diagonal sedimenta-

=] Lumpy clay ton in beds. When the speed of stream flow decreased. only small bones were deposited in

the deposition zone. In quiet hydrodynamic conditions, bone concentrations are found

Sandy clay onlv in separate intercalations. Bones were broken and rounded during rapid stream trans-
. portation. The presence of long bones, parts of limbs, vertebrae. skulls, mandibles, to-
) _ rether with strongly rounded and fragmented remains of animals, suggest that transport
7 @ Calcareous clay ook place both from distant areas as well as from the vicinity of the deposition site.
(4] 0 e e o T SU— 1 h_c dil'ference's in fossilization 1-1‘11d prcscr\'ulit‘m of'bones from various layers shu\\‘_l!)ul
9 - 1= Qolite lime: ometimes the animals were deposited shortly after death, perhaps before decomposition
s | their soft tissues. The bones of herbivorous animals with traces of carnivore gnawing
=L Marls wrks and also the presence of a crevice net on the surface of particular bones indicate that
ET=12 1 some circumstances the remains of animals were left on the soil surface for a long time.
% Fragments of limestone I he weathering differences are expressed in the degree of preservation of the bone re-
) wins. and also in the colour of bones in particular beds. After burial, in the diagenesis of
% Limestone with boulders porous rocks. the bone remains were subjected to destruction. Numerous fractures, flat-
nesses and dilatations of the bones resulted.
1 BT (R O P=g | Bone bed LASKAREVY (1911) and PAVLOV (1914) listed from Kalfa Oreopithecus sp.. Choerolo-
3] (R vhodon pentelici, Hipparion sp.. Hipparion gracile (KAUP, 1833), and Aceratherium atf.
- -..,.l l. T _ viviem. A more complete list assembled by LUNGU (1978, 1981, 1984. 1990) and used
1 - L e E Erosion ' the present paper follows:
150 -1 o REPTILIA:  Protestudo  csakvarensis  (SZALAL  1934),  Sarmatemyvs  lungui
~ B .l = G CHKHIKVADZE. 1983. Trionvx brunhuberi AMON, 1911, Ophiscurus aff. novoros-
— - T S sicus ALEXEIEW, 1912, Vipera sarmatica CHKHIKVADZE and LUNGLU, 1989:
r ! 7 L VWES: Anserinae gen. et sp. indet.:
== o VIAMMALIA
- « | =

soricomorpha: Crusafontina cf. endemica GIBERT, 1975, Hemisorex suchovi LUNGU.
1981:

Lagomorpha: Eurolagus fontannesi (DEPERET, 1887). Proochotona kalfense,

todentia: Spermophilinus bredai (VON MEYER, 1848). 8. rurolensis DE BRUIN and

MEIN, 1968, Palacomys sp.. Neocricetodon (Kowalskia) moldavicum LUNGU,
ity Kalfa (by 1981:
Fig. 3. Geological cross-section of the locality Kalfa (by NICOARA).




18

Carnivora: Eomellivora piveteaui OZANSOY. 1965, Promeles sp., Protictitherium
crassum (DEPERET, 1892). Miohyaena montadai vallesiensis (CRUSAFONT PAIRO
and PETTER. 1969). Percrocuta robusta. Sansanosmilus piveteaui (OZANSOY.
1965), Machairodus lascarevi LUNGU. 1078, Pseudaelurus turnauensis (HOERNES.
1882). P. cf. pamiri (OZANSOY, 1963),

Perissodactyla: Hippotherium sarmaticum. Hippotherium sp.. 4 licornops simorrensis
orientalis. Aceratherium incisivuni;

Artiodactyla: Schizochoerus vallesiensis CRUSAFONT PAIRO and LAVOCAT. 1954, La-
gomeryx flerovi, Euprox cf. furcatus (HENSEL. 1839). Miotragocerus pannoniae:

Proboscidea: Deinotherium gigantisimun. Prodeinotherium bavaricum (VON MEYER.
1931):

Pinnipedia: Phoca (Pusa) pontica.

The dominant remains in the fossil assemblage of Kalfa represent genera Proochotona
KHOMENKO. 1914, Eomellivora ZDANSKY. 1924. Protictitherium KRETZOL, 1938. Hip-
potherium sp.. Aceratherium sp.. Alicornops (GINSBURG and GUERIN, 1979). Lagomeryx
ROGER. 1904, and Miotragocerus STROMER, 1928. Rare fossils include Hemisorex
BAUDELOT. 1967. Eurolagus LOPEZ MARTINEZ. 1988. Sansanosmilus KRETZOL. 1926,
Aceratherium incisivum, and Euprox STEHLIN. 1928.

Both juvenile and old individuals are represented in the fossil assemblages of the Kalfa
fauna. This suggests that their structure reflects the pattern of mortality in the population.
The age of the fauna from the Kalfa locality is considered as Early Vallesian (MN9, Fig.2).

Remains of terrestrial vertebrates found in localities situated castwards of the reef re-
gion of Kishingv are present in the limestone in the form of lense accumulations.

Locality: Girovo (Bessariabian middle beds situated northwest of Kishinév. Fig. 1).
This locality is situated in the northeastern part of the village of Girovo, in the Kelerash re
gion. In the outcrop (high ca 80 m). the sandy-clayey deposits can be found (Fig. 6). con
taining the typical fauna of Bessarabian marine and terrestrial mollusks: Helicella sp.
Cepaea sp.. Clausilia sp.. Mactra urupica DONOV. 1926, M. fabreana. M. podolica. Cer
astoderma vassoewitschi KOLESNIKOV. 1935. C. michailovi TOULA, 1892, Plicatiforn
fittoni. Potamides disjuncrum, Terebralia menestrieri (D’ORBIGNY. 1844). Barbotell
grassocostata (RADONOVIC and PAVLOVIC, 1893). Helix sp.. Calliostoma sp. On the 1o
of the outcrop. sandy-clayey deposits are intercalated with gravelly sand and coquina lime
stone with terrestrial vertebrates (LUNGU and OBADA 2001: RZEBIK-KOWALSKA an
LUNGU 2009):

REPTILIA: Protestudo sp.. Ophisaurus sp.:

MAMMALIA

Soricomorpha: Crusafontina cf. endemica:

Rodentia: Muscardinus hispanicus (DE BRULIN. 1966), Anomalomys cf. gaillardi VIRE

and SCHAUB, 1947, Neocricetodon (Kowalskia) moldavicum, Neocricetodon sp.
Perissodactyla: Hippotherium cf, primigenium (VON MEYER, 1829). Aceratherium in
cisivum:
Artiodactyla: Lagomeryx flerovi:
Proboscidea: Amelobelodon sp-.

[.ithology

Description of lithology in outcrop

L.”U\\-h“,\' magonally bedded sands with gravel inter dl tHons an
/ \. oo j., “ hll.l. l ” . aprsals
( S < l tercalat LI

== | Green-grey clay wi errugi
reen-grey clay with brown ferruginous patches and lumpy structures

2 ——
—
- —

: \"C Ve 2 P . . .
How-grey sand with horizontal lamination. with lenses of mud. leaves

Green-brown clay wi [ i

areg clay with brown ferruginous ini

” " srrec] 1y s p PNC3-0 : : ‘

‘ r{};xl:![r’l'c{*":lkl u._r;n(lr,ml mul}u.x s: Helicella \1‘1’31 L(I];;ngln&nnn(n% A

geresl. ol I (rupica, Cerastoderma mic/ruilm'i. & \'41.\'wu’u:11;§i'/1/ el

s Yellow-grey fine s i inati
i sundslm{:crcg'imk >m‘1d_ \\IEI‘I lens lamination and boulders of clay and
g Vactra /i[hr&uJ&n3‘)7:‘531?7&573;':3"/??:hffz”‘7" el getus hhc”\w.
hod? Sadud o f o Y (57, of Te 7
menestrieri. Barbotella gl'us.\w.'l).s‘lul(ll. I;:I;;lx"i([‘m disfinetiem; Yerehrilia

l s ) -
.aminat d. <y ‘.l’l\ \hL“\ ol ‘IU s od, . (N
b a1 . oih clra podolica | wurupiea
( erastoderma mic I(ll[()\'l. (. vassoew; \“'l‘l§ [( ('I//l()’\[OIHA \p
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. Geological cross-section of the locality Girovo (by NICOARA)
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ce of clay. shells of freshwater and marine mollusks and fine-bedded depos-
rrestrial vertebrates indicate that deposition took place in
Well preserved bone remains (brown and black in
ated bones, teeth and fragments of jaws, often
Archaic taxa in the fauna of Girovo
1927. Muscardinus KAUP, 1829 and
be correlated with the Early

The presen
its containing the remains of te
temporary streams of a pro-delta zone.
colour). are dispersed in the rocks. Isol
strongly rounded. attest 10 their long transportation.
such as Lagomeryx sp.. Amelobelodon BARBOUR.
Anomalomys GAILLARD, 1900 indicate that these deposits can
Vallesian (MNO, Fig. 2).

Locality: Biizhor 1. This locality is situated in the southeastern part of Buzhor village.
in the Khynchesht region (west of Kishinév. Fig. 1). Sandy-clayey deposits. known as the
“Congeriabeds™ (thickness up to 20-25 m). were described by EBERZIN( 1951). Arich as-
semblage of the terrestrial fauna and flora was found in these layers (LUNGL 1971, 1981,
2000). The outerop on an escarpment (Fig. 7). with a section of the *Congeria beds™ of the
Bessarabian beds exposes the following strata (from bottom to top).

In the lower part of the outcrop (layer 1, thickness ca 3.0 m) oceur fine-grained. mi-
caceous and diagonally bedded sands with rusty patches and shells of Congeria sarmatica
KOJUMDIEVA, 1968, Unio sp.. A nodonta sp., and Planorbis sp. The sands are intercalated
with microconglomerate and gravel (thickness of beds 0.15-0.20 m) with numerous re-
mains of terrestrial vertebrates. fragments of petrified tree trunks and carbonized remains
of wood and graminaceous plants. Higher. grey clayey sand can be found (layer 2, thick-
hess 7.0 m), with brown patches and rare shells of Congeria elongata JEANRENAUD. 1963,
Unio sp.. Limnoscapha sp-. Plicatiforma fittoni, Mactra sp.. and Solen subfragilis. The
next layer 3 (thickness 5.0 m). consists of laminated sandy-clay with blisters containing
Congeria neumayri, Congeria vasluiensis 1 FANRENAUD. 1963, Unio sp.. Limnoscapha sp.,
Mactra podolica.and Plicatiforma fittoni. The relatively thin layer 4 (thickness 0.15-0.25 m)
is situated on top of layer 3 and consists of conglomerate with small pebbles of limestone,
sandy and clayey rocks and large shells of Plicatiforma fittoni and Mactra fabreana. This
layer contains numerous bones of terrestrial and marine vertebrates. On the top of the out-
crop lies layer 5 (thickness 1.2 m) built of coquina limestone with Mactra fabreana, M. po-
dolica. Musculus naviculoides. Plicatiforma fittoni. Cerithium sp.. and Solen subfragilis.
of sedimentation, presence of freshwater an
rrestrial vertebrates show that the lower parto
the higher part (layers 2-4) corre
ayer 5). The remains of terrestria

The lithological composition. character
terrestrial mollusks, remains of plants and te
the outcrop (layer 1) represents a fluvial facies. while
sponds to a deltaic facies covered by a marine facies (1
vertebrates were found in layers | and 4. the former representing the river facies (lowe
part of the “Congeria beds™). the latter the top part of the deltaic facies. Numerous bone re
mains and isolated teeth of fish. reptiles, birds. and mammals are known from the lowe
level. Remains of small mammals predominate.

Localities such as Buzhor | represent the mixed type of EFREMOV ( 1950). They woul
tions of strong land erosion. powerful streams and fast sedi
gravelly sands containing terrestrial vertebrates constitute th
ly during floods. The remains of terrestrial vertebrates coul
ashing of alluvial cones containing the bon

have originated under condi
mentation. Fine pebbles and
river-bed facies. formed most
have been deposited as a result of erosion/w

Coquina limestone

Lumpy clay

Sand

Diagonally bedded sand

Sand and gravel

Conglomerates

Bone bed

Fie 7. Geological cross-secti i i
icological cross-section of the locality Bazhor | (after LUNGU 1981, changed by NICOARA)
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fragments. Of course, the remains of woody plants (trunks and branches) were carried by
water as the result of washing. Evidently. the bones were transported to the deposition area
from various distances because they are in different stages of washing and fossilization.
In the beds with vertebrate remains. algae. seeds, petrified and carbonized remains of
wood and grass were also found. Trees such as Salix sp.. Populus sp.. and Taxodium sp.
were identified.

The lower bone level (in layer 1) contains remains of:

PISCES: Tinca sp., Parasilurus sp., Barbus sp.. Carasicus sp.. Perca sp.. Rutilus sp..

AMPHIBIA: Mioproteus sp., Anuria sp.. Bufo sp.. Rana sp..

REPTILIA: Chelvdropsis murchisoni (BELL, 1939), Trionyx moldaviensis, Melanochelys
moldavica CHKHIKVADZE, 1988, Sarmatemys [ungui, Protestudo csakvarensis, An-
guis sp.. Ophisaurus sp.. Natrix sp., Coluber sp.. Vipera sarmatica.

AVES: Promilio incertus KUROTCHKIN and GANEA, 1972, Tertiariaporphyrula lungui
KUROTCHKIN and GANEA, 1972;

MAMMALIA

Erinaceomorpha: Schizogalerix sarmaticum (LUNGU, 1981). Galericinae gen. et sp. in-
det.. Erinaceinae gen. et sp. indet.;

Soricomorpha: Desmanella sp.. Proscapanus metastvlidus RZEBIK-KOWALSKA and
LUNGU. 2009. P. ct. austriacus ZIEGLER, 2006. Crusafontina cf. endemica. 2Am-

blycoptus sp., Dinosorex arycivensis RZEBIK-KOWALSKA and TOPACHEVSKY,

1997

Lagomorpha: Eurolagus fontannesi, Proochotona kalfense:

Rodentia: Spermophilinus bredai. S. turolensis. Steneofiber aff. depereti (MAYET,
1908). Chalicomys jaegeri. Trogontherium (Euroxenomys) minutum minutum
(VON MEYER. 1838), Miodyromys aff. hamardas (MAJOR. 1899). Ramys multi-
crestatus (DE BRUIN, 1966). Keramidomys sp.. Eomyops aff. catalaunicum (HAR-
TENBERGER, 1967). Sarmatosminthus  gabuniai LUNGU. 1981, Anomalomys
gaillardi. ?Progonomys cathalai SCHAUB, 1938, Byzantinia orientalis (LUNGU,
1981). Democricetodon sp.. Neocricetodon (Kowalskia) moldavicum:

Carnivora: Plesiogulo aft. brachygnathus (SCHLOSSER, 1903), Proputorius sp., Eo-
mellivora sp., Protictitherium sp., Percrocuta sp.. Pseudaelurus sp.;

Perissodactyla: Hippotherium aff. sarmaticum. Aceratherium sp..

Artiodactyla: Suidae gen. et sp. indet.. Lagomeryx flerovi, Euproxsp.. Protragoceris Sp.

Layer 4 yielded only incomplete remains of Protestudo sp.. Ophisaurus sp.. Varanu
lungui, Chalicomys jaegeri, Proochotona sp.. Hippotherium sp.. Aceratherium sp., an
Lagomeryx flerovi.

The bone remains, dark-brown in colour. are dispersed in the rocks and strongl
abraded. Evidently, their burial took place in the pro-delta zone. There seems to be no dif
ferences in the composition of the terrestrial vertebrate fauna present in the lower and up
per levels of the “Congeria beds”. The remains of the terrestrial vertebrates from th
“Congeria beds™ belong to animals inhabiting different environments, including: fluvial

fluvio-swamps. moist flood forests, coastal plains as well as open areas of the savann

type. The age of the fauna is early Valesian (MN9. Fig. 2).
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llLoaa!lt)I. l.le{[])ushna. This locality is situated in the southwestern part of Lepishna
H o p X a - o~ . - - 5
vi Ascgi lndng | hynchesht region (west of Kishinév. Fig. 1). Diagonally bedded sands
interca d(lL with grey-green sandy clays known as the “Congeria beds” (ti1ickncs< 4-5 m‘)
uml;}m S k‘llls of marine mollusks (Plicatiforma fittoni, Obsoletiforma desperata /\/c;('ll‘u
?//z:l iana, M. /m(/u‘/lc‘u. Musculus naviculoides. Solen subfragilis. The succession of strata
1' 'nal-;e ‘L\pm'u‘u c:jt Bessarabian beds at Leptishna village shows gradual changes: from a
r(u W dlL.I' rt:»:.jr‘. Cll.d. through gulf to open sea environments (NEVESSKAJA 1567) In the
neer. > *nUsS ¢ j ‘I 5 : e :
‘Congeria eds 01_ Lepashna Hipparion sp. and Aceratherium sp. bone remains were
found (EBERZIN 1950). s were
..l n‘ [lel (rfn?.;:ur/u beds™ of ll?c Lepiishna locality. above sandy-clayey layers containing
tuln[]um A IIL.\ 1water :ul]d marine mollusks, intercalations (thickness 0.5-0.7 m) of small
pebble conglomerates also occurred. with fr. : dedibon :
congl ! I agments of strongly abrade ains ¢
reeth of the tollowing forms: P
REPTILIA: Protestudo sp.:
MAMMALIA
LLagomorpha: Proochotona sp.:
Pelf»odacl.\-'la: Hippotherium aff. sarmaticum, Alicornops cf. simorrensis orietalis;
Artiodactyla: Lagomeryx cf. flerovi. Achtiaria sp. Q
\L‘L'Ll):'dlll:g l(; the lithological composition of rocks and presence of freshwater and ma
rine mollusks, the accumulations of the ve ' ‘ i
E rertebrate remains took place in pr '
0 i . E ace in pro-delta condi-
nons, but bones passed a long transportation. ’ pro-delia cond
In localities situz rest of the 2 7 ishi
o pl t:e; lsx_tu‘i;ed ! e.sdt of llhe zone of the Kishinév reef the remains of terrestrial ver
chrates present in the sandy-clayey sediments { i ¢ the .
: y-clayey s s do not form acc : S
S borctes vt 1 accumulations but they are
Faunal assemblages fi is i it
. ]:‘1h1.l dz.\Fmbldgss from this locality and localities of the Vasilevskii level (Middle
essars . o T - ve ) :
S ian) form a faunistic complex named “Kalfinskii™ (LUNGU 1966. 1968, 2008a)

2.3. Localities of the Dnepropetrovskii unit (Late Bessarabian)

| ocalitv: Varni A v e e
. Itllt}. Varnitsa. This locality is situated 12 km north of Bendery (Anenii Noii re
gion). in the i g i !
n : e t}otthen) part of Varnitsa village. on the west bank of the Dniester River valley
(cast of Kishinév, Fig. ). SR
HL'IU\\' aternary de 1S 1k : ("
oo Quaternary deposits (thickness 6.0 m) of the Dniester terrace. five layers num-
cred from top to bottom. are present (Fig. 8). ‘
! ‘\c,] P - o) . . .-. . .
. -“h:Tlt;uTr ()..:~0.:3 m) is built of medium-grained sand with lenses of carbonate
S and small she s of Plicatiforma sp., Mactra sp., unionids (Unionidae, Bivalvia) as
W as >, Q ' > F e 1 4 .
i “;l:leuv;:lllqij_laltpn.s of bones of terrestrial vertebrates. Pebbles and gravel of clayey-
" Ll”‘ 5 :)oi 8 .wnl; z;_n accumulation of bones of terrestrial vertebrates form layer 2
ckness 0.4-0.5 m). Layer 3 (thickness 2.0-2.5 i i el
| : yer 3 2.0-2.5 m) consists of diagonally b
S N er 3 (thicknes agonally bedded sand
o es lotO\\]ds-hed bones. Layer 4 (thickness 1.0 m) is built of green-grey clay. Layer 3
thickness 1.0-1.5 sonsists of compact coquina li i nerous moulds o
JIcK . m) consists of compact coquina limestone with numerous moulds of
Vactra podolica. s
Tha e ace f N . S :
B .L_mamdnl])as,s of bone remains is situated in a pebble bed (layer 2). Bones are rare in
sands situated below / S i I vertel .
ed below and above the pebbles. Remains of terrestrial vertebrates form lense-
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] Sand

perissodactyla: Hipparion aff. verae GABUNIA, 1979, Acerorhinus zernovi (BORIS

| SIAK. 1913), Aceratherium sp.:
PRI

#.i2% Gravel and pebbles Artiodactvla: Lagomervy flerovi. Achtiaria ex,

=5 p i .,“:,',\- : ¢ gB ILI.-\ \ _/I(:I()\‘I. Achtiaria expectans BORISSIAK, 1915, Tragoportax
B eskewitschi ( ()Rl§5|Alx. 1914), Moldoredunca amalthea LUNGU, 1984, Hippo-
|.:.T.:;:j Lumpy clay traginae gen. et sp. indet.: $ SEER
Lassurms, . -

Proboscidea: Choerolophodon pentelici.

T_l*_r‘ Limestone

‘Tukmg into consndera}'lon the svstematic assemblage of fauna from Varnitsa. its geo-
logical age is the MNO (Fig. 2) or Early Vallesian (LUNGU 1984) -

o~ Bone bed

Sandy gravel

Shells of mollusks

Locality: Otovaska Il - Kishinév (situated as Otovaska I, (Fig. | and Fig. 4)

ln’lhc outcrop (ca 75-100 m high). above fine-grained cluch :and~: imcr:::ﬂ‘u‘*i vitl
lwluc_hnc-hcddcd clays containing shells of Muctra podolica, )'I)_s‘.()/¢'/i/(;;'/r1¢1 in(:r ‘9 S'“lI .,
w/w/zl‘ugi/i.s. a sandy-clayey patch (thickness 20-25 m) occurs. containing rare :l ulflu v f"
restrial and freshwater mollusks (Planorbarius sp.. Lvmnaea ex gr ):(11; ; i k\/ls"m =t
| 774). These deposits represent a lacustrine-fluvial origin, A

Fig. 8. Geological cross-section of the locality Varnitsa (after LUNGU 1978, changed by NICOARA). On the bol}om of ll'lc exposure in lenses of coarse-grained sands and small pebbles witl

r;)n'c shells of lcrreftrml and freshwater mollusks the remains of terrestrial \f'(.;nc; ll ]
Proochotona sp.. Chalicomys jaegeri, Neocricetodon (Kowalskia) aff. /;t()lclcl\'i " r‘Ill"'h'
parion sp.. Proboscidea gen. et sp. indet.. as well as petrified remains ot: wood. w ;r/’;}, Ipl-
According to ROSHKA (1973) these vertebrate-containing deposits can be correl : dou?Lf
(he Bessarabian substage of the Dnepropetrovskii level which in the Kishinév Rcuiuzli e “‘lll.
bcl‘:u cen 70 ;End 130 m a.s.l. Apparently the remains of giraffes (Palacotragus s »K()]Rd‘r-, Pt-ar\
collection) from the Kishinév areca come from deposits of this level ((J()D]S.\ 19(,:;“\( "

like beds (thickness 1.0 m, width 1.5- 2.0 m). Inside the lenses. bone beds consist of com-
pact accumulations in the form of nests alternating with rock devoid of bones. They are of-
ten inclined and broken, especially in pebbles, and are situated in disorder. Mostly bones
and fragments of large animals (hipparions, mastodonts, Chilotherium) are present.

The lithological composition and bedding pattern show that sediments with terrestrial
vertebrates represent fluvial and lacustrine facies. The small width and thickness of the
bone lense, its wedge-like shape and character of sediments indicate that bone remains
were transported by periodical and rapid streams. For the most part they transported large
bone fragments. whereas smaller bones were carried farther from the burial zone. The fast
deposition is also testified to by chaotic bone accumulation and oblique positions in the
sediments. It is evident that they were carried away to the zone of deposition from various
distances because strongly abraded fragments together with only slightly abraded and ar-
ticulated parts of skeletons. especially vertebras. can be found. The deposition arca repre-
sents a lake or shallow lagoon. The poor quality of preservation of the bone remains was
certainly caused by weathering in subaerial conditions before burial.

According to LUNGU (1971, 1990). the following remains of vertebrates are present at
Varnitsa:

REPTILIA: Protestudo darevskii moldavica CHKHIKVADZE and LUNGU. 1979. Vara-

nus tyrasiensis ZEROVA and CHKHIKVADZE. 1989:

AVES: Struthio orlovi KUROTCHKIN and LUNGU, 1970:

MAMMALIA

Lagomorpha: Proochotona sp..

}\:t::\alm Sl'l'ets..Thl? It?c?l}ty‘ls situated in the Streshen area (north of Kishinév), in the
, quarry (east of Sirets village). Below Quaternary deposits occur grey compact
sandstones }rflercalated with clayey. diagonally bedded sand c’ontainine pcbbles?mci fr'lg::'nza:'
:: Ikll,l;\m Lreshwgter mollusks. (thickness about 15 m). There are numerous leaf itnhlpri:l:
.N. e ,,»r,",‘g]'l:] ,cgr]\/‘;g;z;:i?;{-ﬂ'anl?‘l? the de‘nds(('mc. They attest to the presence of a rich and var-
e Moot .dlr; ?:l e [:’:cssamblan bcds(Y..f\KU.B()VSK‘\YA 1955). The remains
- \“%trit;&'i;n .fclc I‘(II terium sp. are also prcscpl in this locality (GROMOVA 1952).
: i“»il.giC;ﬂ ution eor ;;:lplz:jnt refp:?ms in the rock in thg form of fine layers as well as the
. s dq;osmon : lf. l:‘,;,)omls s;how that the remains of flora and fauna were trans-
o r‘cd v lsnjptrale streams and purled under placid hydrodynamic
itions. ..pp.m.ml) the deposition zone took place in a delta area.
I'he locality Sirets is considered to be of Late Bessarabian. the same as Otovaska [l

" !.(,l,(,‘,l.l.-"'\: Bgzhor‘ 11 (Sftualcd as Bizhor 1. west of Kishinév, Fig. 1). Above the
|,.\.~ ‘.tll beds™ the t‘ollowmg strata occur (from bottom to top) (Fig. 9).

. ”,\:];J/,l':.\:f,-;,{’::;l‘:): lh'C .o‘uu:f(')[‘) oolite lim’cslo.ncs (layer 1. thickness 0.3 m) with Mactra

gl />/i(-c);;/;,,~,,,;,p: dl}lpiusgllln. I;ziycr 2 (.lhlckncss 1.5 m) is built of sandy clays with

R e \;mdg - thﬁf‘ : 1:1 0. ,0“ ing S?CII()I} (.Iuy.el.' 3. thickness 6 m) is composed of

r el shell (.- / uc‘u u‘pm/o/u'u. I licatiforma fittoni and Solen subfragilis.

clays with brown patches (layer 4. thickness 2 m), scattered shells of Mactra sp.

Rodentia: Chalicomys cf. jaegeri.
Carnivora: Dinocrocuta giganted (SCHLOSSER. 1903), ?[ctitherium sp.;



Fig. 9. Geological cross-section of the |
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ocality Biizhor 11 (by NICOARA).
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and Plicatiforma sp. were found. Layer 5 (thickness 1.8 m) is built of fine-grained clayey
and diagonally bedded sands. Higher up. layer 6 (thickness 5.5 m) consists of clays green-
ish in colour, sandy in their upper part with small shells of freshwater mollusks. Layer 7
(thickness 2.0 m) is situated on top. It consists of grey. diagonally bedded sands with
brown patches and rare shells of freshwater mollusks. In the upper part of layer 7. lenses of
carbonate and marly pebbles and gravelly sand (thickness of 0.2-0.3 m) are present. Sand
passes into lumpy clays. In the upper part of this layer., in gravelly sands and pebbles, con-
centrations of bone remains of terrestrial vertebrates occur. Further up, grey-green lumpy
clays occur. covered by Pleistocene deposits.

MAMMALIA

Carnivora: Dinocrocuta gigantea:

Perissodactyla: Hipparion sp.. Acerorhinus cf. zernovi, Alicornops cf. simorrensis orientalis:

Artiodactyla: Achtiaria cf. expectans. Cervidae gen. et sp. indet., Antilopidae gen. et sp.

indet.:

Proboscidea: Choerolophodon pentelici.

Coprolites and large shells of terrestrial mollusks are also present in the bone layers.
['ie remains of terrestrial vertebrates were submitted to long transportation and weather-
e under sub-aerial conditions. Their state of preservation is poor. In terms of stratigraphy
and faunal assemblage. Buzhor Il resembles Varnitsa.

In the sandy clayey deposits of the Upper Bessarabian beds situated ca 3 km east of
Hiuzhor village (Bogichen region), single bone remains of Hippotherium sp..
Zveolophodon turicensis (SCHINZ, 1824) and Procapreolus sp. were found. They are
reterred to the Biizhor | assemblage.

Locality: Veveritsa L. This locality is situated in the northeastern part of Veveritsa vil-
luze. in the Ungen region (northwest of Kishinév, Fig. 1). In the outcrop (ca 340 m high),
below the beds of the “Stolnichensk series™ a patch of sandy clayey deposits (thickness
[4-15 m) is present. Clayey diagonally bedded sands alternate with gray-green and blue
bedded clays with bone remains of terrestrial vertebrates.

Lccording to the lithological composition and occurrence of deposits with bone re-
mains. this locality has a lacustrine-alluvial genesis. Bones do not form accumulations but
are dispersed at different levels. They were found in lenses of gravelly sands. Apparently
the accumulation and burial of remains of terrestrial animals were not associated with
@ change in the hydrological system of streams and deposition. The accumulation took
place over a long period of time as the result of intense land erosion caused by streams.

\ecording to LUNGU (1990) the following terrestrial vertebrates are present in Veveritsa I:

MAMMALIA

Lrinaceomorpha: Schizogalerix sp.:

Lazomorpha: Proochotona sp.:

Rodentia:r Spermophilinus cf. bredai. Progonomys cf. cathalai. Anomalospalax sp..
‘eocricetodon (K.) moldavicum, Muscardinus sp.:

Venissodactyla: Hipparion sp.. ?Aceratherium sp.:

\rtiodactyla: Lagomervx cf. flerovi;

Vroboscidea: Tetralophodon sp.
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The composition of the fauna from Veveritsa | suggests an Early Vallesian time frame

(end of MN9, Fig. 2).

Locality: Isakovo. Situated in the northern part of Isakovo village. 15
town of Orkhei (north of Kishinév. Fig. 1). A description of the succession of strata in the
exposure was given by KONKOVA ( 1957). In comparison o Varnitsa. the remains of ter-
restrial vertebrates are also situated in lenses of pebbles consisting of limestone and car-
bonate rocks of fluvial or deltaic origin. Diagonal stratifications of deposits and the
of shells of freshwater mollusks attest to this. Bones are not found in the con-
are fragmented butina good state of preser-

km west of the

presence
glomerate but are scattered in the layers. They

vation and mineralization.
According to LUNGU ( 1971
MAMMALIA
Perissodactyla: Hipparion sp-.
Artiodactyla: Lagomeryx cf. flerovi.
Proboscidea: Deinotherium sp.
The presence of Lagomeryx and T. lesk

of MN9) of this locality (Fig. 2).

) the following mammal remains were present at Isakovo:

Tragoportax leskewitschi:

ewitschi indicates the Early Vallesian age (end

Locality: Nisporen. Deposits of the Dnepropetrovskii level (Bessarabian substage)
situated in the vicinity of the town of Nisporen (west of Kishinév, Fig. 1). consist of car-
bonate clays. sandstones and sands and contain shells of marine (Mactra podolica. Plicati-
forma sp.. Solen subfragilis) as well as freshwater and terrestrial mollusks. leaf prints 0
woody plants and bone remains of Aceratheriumsp. and Zygolophodon ruricensis (LUNG

1971. 1990).

Apart from localities described above. the remains of terrestrial vertebrates were als
found in the vicinity of Kobeesht village. (Kelerash region). Selishte. Geuren and Shish
kan villages (Nisporen region). Ignatsel (Rezina region), and Red-Tsereshnovets villag
(Soroka region). They are represented by Hipparion sp., 4 ceratherium sp.. Achtiaria sp.
and Phoca sp. (LUNGU 1971). The fauna and flora remains of localities mentioned abov
were collected from coastal and deltaic facies of Bessarabian beds. found at elevation

280-340 m above sea level.

The faunal assemblages of the Dnepropetrovskil level (Late Bessarabian substage) ar
m the Varnitskii complex (LUNGU 1968, 2008b). Assemblag
from Peun (Romania) and Sevastopol (Ukraine) should also be included into this comple
(BORISSIAK 1914 MACAROVICT 1958). The V arnitskii faunal complex existed in Easte
Furope at the end of the Bessarabian and it had a large range. from the eastern Carpathia

to the northern Caucasus.

also known as fauna fro

3. HIPPARION FAUNA LOCALITIES IN KHERSONIAN BEDS

The terrigene deposits of the Khersonian substage on the Moldovian platform a
divided into two units: carly (lower) Katerlezskii and late (upper) — i
(ROSHKA and KHUBKA 1986). The Katerlezkii level consists of sandy clayey deposits
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Jdelaie onigin with shells i

]‘: : LS\(rllilt‘;L)“?lhlhh}lh of mannc (Mactra caspia EXCHWALD. 1853, M. bulgari

e ”./.) ks \'_‘ and freshwater (Unio subparischi LASCAREV. |t)(,9- . L".;”” l;g‘" _“ “
lanorbarius sp. cte) mollusks. The Mitridatskii level is built of |.’ e s

deposits of the “Baltsk series™. ‘ GF Inensiritie ali

Locality: Keinar (Katerlezskii level i e
st 2 ko (‘ll\atgrlg‘zsl\n level in deposits of the Keinar complex). This locality
' ece ghtslope of the Botna river valley. 2 km northeast of the t SFKei 2
in the Keushen region (south of Kishinév, Fig. 1). The successi of s piiclplicaser.
(Fig. 10) is as follows (described from top lJbollum)' Selin of sttt SXposile

| aver | (thickness 0.2 is i
\ .2 m) is humus soil. Loam/loess-li i

ayer 1 (1 s soil. Loam/loess-like deposits mi ‘

(thic k]ng.»s' I\l m). Below, laver 3 (thickness 2.0-2.5 m) consists opf ;:rtLLVTldke w ld);er /
gravel in its lower 1 i : A gy
. isz;::in\x:)?dle?\scs of fine pebbles and carbonate concretions Laycr 4

ss 2. ark-grey sandy-clay. dark i A
L : grey sandy . dark-green in the o i
S il of da 2 clay. g ¢ upper part. A gre
e . :Lh;bf'.o“;l smuts comprises layer 5 (thickness 2-2.5 m) Furlr;\pcr dl?)\\‘n Iav&eﬂ;

E 3.5 m), consists of coarse sand wi € e . 3B

| : S1S se sand with lenses of ina li

D ere > 8¢ ses of coquina limestone. pebble
l .[LI 2y ane 1) 1csiiom \\nh_ numerous marine (Mactra caspia, Mactra bulgarica) frp }bh—s
S ¢ » T H . o
o .7p. |('m1\ terrestrial (Planorbis sp.. Helix sp.) shells of mollusks Furl{ e;]r -
ies layer 7 (thickness 2 ilt of coquina li one i § g
e e .((;rn;) bullllot LIOC]U“’IB limestone with numerous shells of marine
: . sks. or green clay. In layer 8 (thickness 1 i g
asiogpte ree 3 ickness 4.0 m) fine sand and clay c:

‘ . . i i . and clay can
b fAING prLSBn:)b[l-e.s in gs lowest part. Small shells of Mactra caspia and '\‘I- bul
& & < QO 7 eknecs g H . o §
i B A e '[_ ayer ¢ (thickness 3.0 m) is built of grey fine-grained sand with
B \deL.] e ul I:\.IN.»\L‘US. 1797. Layer 10 (thickness 0.4 m) consists oi‘ora\'ellv
ueBBI S ,m:' ?dn\( with lenses of small pebbles of limestone and claystone Zonl' in
L 7 )d; dulu (4 Iu:l.'lra caspia), freshwater (Viviparus novorossicis S[Vz(;\' l;;jl-

FICiict ( . < 5 I '\ b i vv‘ »
.m.L-L,.L-“l: im]) srrgslrlal}Heh,\ sp.) mollusks. as well as terrestrial vertebrates. Lay rr | l.

S 3 C “ e 2 F QO 1 I - L C

O felten T thensrsts‘ofcld_\e) sand with shells of Unio sp.. Planorbis sp.. I vmnaea's

e Pm, \.’cno“ CL]‘.E)VP;ded'n apd coarsj sand with lenses of limonitized p-chblcs‘ il{ I:ts
art. ay passing into sand forms layer 12 (thy . : -
down. laver13 (thickness 22 m) is Built of fi s layer 12 (thickness 0.3-2.0 m). Further

g lcm(gP(l(u)kln(x).s(: 2.2 m) is built of fine-grained sand with dark-grey spots 111:21
Bres lcm--uc\: a‘nd |' -( .llbm) of small pebbles. It contains numerous rer;mi'ns? of l‘c'r;t.s

i L < . aroe she Crerre 1 11 . ) ~

o s dll'ft. .\‘;L”S of lum.smal mollusks in its lower part. The following lev
Pt |§ ([hicka-\t-‘r- Il. .-layer 14 (.th-lckness 3.0 m) built of sandy-clays with darktul" /
e T b;_|il[ . [116.:5 3 m) consisting of grey-green sandy-clays and layer 16 (ll;i Ll\\
T e m:i_-gmmed diagonally bedded sand. Layer 17'(thicknc;s 2-2.51 : s
haracienized by grey. diagone *dded s ini ' S beavtith
R \ c‘blfl_v" l‘dg()n.dl?_\ budc‘kd sand, and in its lower part consists of muds with

e ﬁs» “.L.s. concretions of sandstone and pockets of limonite. In the u ér art

Al n;) L-;l‘ilngd sand with limonite is also present. Thin layer I8 (lrl’llij de

i \-he‘l']nnh;‘s:’h o‘l mudstone pebbles with fragments of bones of terrestri IIL\ nr:»

es and s of freshwater mollusks. F i ]

S s. Further below. layer 19 (thickness 3.5 )i
ult ol vellow sandy-clays, passi ; i ; el o
; y-clays. ng upwards into gre :

(thickness 2.0 m) consi < ja s grey-green clumpy clays. Layer 2

s e RE g 3 vs. Layer 20

e pCb)bk: -n:f:\[lr nl)l grey. Eildgonally bedded sand. Its bottom section contains

prmadiel W"sh\cll ndwlls oci I(;cshwatcrmollusks and fragments of bones oftene;
T ates. Washed and rounded shells are present in i > » o

P e ¥ . shells are present in its upper section. On the

st R s undegs 1 section. On the bo

s : p lies layer 21 (thickness 4.0-27.0 m) built of grey-green clay wi -

| M s i et arey-green clay with numerous
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I'he lower part of the outcrop (layers 11-21, thickness ca 20-23 m) shows periodical al-
[yvial sedimentation with 3-4 cycles of deposition. Each cycle starts with lenses of gravels
and pebbles, which change upwards into medium and fine grained sand and afterwards into
clayey-sand or clay. Remains of small terrestrial vertebrates were found at the base of each
cvele (in the gravelly sand and fine pebbles). The remains of Chelotriton sp.. Miodvromys sp.,
\eocricetodon (Kowalskia) sp.. and Lagomericidae gen. et sp. indet, are present in the
lower part of the succession (layer 17). The middle and the top of the lower part of the out-
crop (layer 13) contain remains of small terrestrial vertebrates (LUNGU 1980). In the middle
part of the outcrop (layers 6-10, thickness ca 16 m), the lithology. structure of sediments.
presence of shells of marine. freshwater and terrestrial mollusks show that deposition took
place in pro-delta conditions. The presence of Mactra caspia shells indicates a Late Sar-
matian age of these layers and favorable conditions for marine fauna. Presumably ingres-
sion took place during the submergence of the mouth of the river valley into the sea as the
result of slow. periodic subsidence forming narrow lagoons in which brackish fauna devel-
oped. However. this is countered by the presence of clay layers and coquina limestone with
marine fauna in pro-delta and delta beds of numerous outcrops of the late Sarmatian depos-
its in the region of Keushen, Khynchesht and Chimishliya in the Republic of Moldova.
I'he upper part of the exposure (layers 3-4. thickness ca 7m) is part of a delta environment.

Fvidently. during dry periods a marine fauna was temporarily installed due to a deficit
ol freshwater in tributaries near mouths of rivers. Similar phenomena take place today in
some east African and South American rivers. However, during moist periods the inflow

of freshwater increased and the marine biocoenosis in delta and pro-delta areas changed
into o freshwater biocoenosis.

— 7 'l 'I Humus soil

Loam

Diagonally bedded sand
Sandy clay

Lumpy clay

Gravel and pebbles

=1 A A .
. 2 tone
=15 Coquina limes

Sandy gravel
Shells of mollusks
Conglomerates

@ Bone bed

In the Keinar locality remains of terrestrial vertebrates were found in the gravel layers.
These lavers contain fragments of bones. isolated teeth. and rarely fragments of upper or
lower jaws. The fossils are strongly abraded as a result of long transportation. Apparently,
the accumulation of bones took place during floods. The bone remains were transported
from various distances and buried in low energy environments in pro-delta areas. The fol-
lowing remains are known from Keinar:

\MPHIBIA: Latonia cf. seufireied VON MEYER. 1843. Chelotriton sp.. Mioproteus cf.

caucasicus ESTES and DAREVSKL 1977, Pelobates sp.. Andrias sp.:

REPTILIA: Trionvx sp.. Melanochelys sp.. Protestudo sp.. Vipera sp.. Natrix sp.. Colu-
bridae (2 species). Ophisaurus sp., Lacerta sp.:

AVES: Anas sp.:

MAMMALIA

Ermaceomorpha: Parasorex socialis VON MEYER, 1865:

Soricomorpha: Crusafontina cf. endemica. Anourosoricini gen. et sp. indet.. Petenvia
el dubia BACHMAYER and WILSON, 1970, ?Asoriculus sp.:

Lagomorpha: Proochotona sp.. Alilepus sp.:

Rodentia: Spermophilinus bredai. Monosaulax cainarensis (LUNGU, 1980), Tro-
contherium (E.) cf. minutum rhenanum FRANZEN and STORCH. 1975, Ramys multi-
crestatus, Mvomimus dehmi (DE BRUIIN, 1966). Progonomys woelferi BACHMAYER
and WILSON, 1970, Parapodemus lugdunensis (SCHAUB, 1938). ?Anomalospalax sp..

+ l(mull'l‘ ocalty (4] 10, (K
= < 44 tl o C
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Carnivora: Carnivora gen. ¢l Sp. indet.:

Perissodactyla: Hipparion sp-:

Artiodactyla: Cervidae gen. et sp. indet.

Apart from the taxa cited above. numerous remains of freshwater fish. algae, and car-
bonized seeds of plants were found.

The fauna from the Keinar locality reflects various environments (biocoenoses):
swamps (amphibians. reptiles such as Trionyx GEOFFROY. 1809. Melanochelys GRAY,
1869). coastal and moist forests (Parasorex VON MEYER. 1863, Crusafontind GIBERT,
1975. Rany's MORENO and LOPEZ MARTINEZ, 1986, Myomimus OGNEV. 1924, Progono-
mys SCHAUB, 1938. Parapodemus SCHAUB, 1938) and open arcas of the savanna type
(Protestudo CHKHIKVADZE, 1970. Ophisarus DAUDIN. 1803. Alilepus DICE. 1931,
Proochotand sp.. Sarmatosminthus LUNGU, 1981. Neocricetodon SCHAUB, 1934. Sper-
mophilinus DE BRUUN and MEIN. 1968, Hipparion sp.). The locality is dated to the Late

vValesian age (MN10. Fig. 2).

'he lithological co it Faads
estrial vertebrates :J(::P(;smop of sediments suggests that burying of the remains of
s inh'ihilin;» R p ace in the deltaic zone of a puleori\"er.:l’hc remains it
q ¢ g coastal, fluvial and forest-steppe biotopes. In | dllm i
‘ general, however. tl
E 8 . the

fauna of this locality is po ' K
ATy 18 orlv known and ne s i ge 0 ocalits
\ - ) s ceds further s ;- The ¢ 3
considered to be of Late Vallesian (MN10, Fig 2) " hmd.\- = R Fielpcal 7 8

The faunal assemblage of : ¢
‘ 1blage of the Early Khersonian level is also k
complex. s also known as the Kainarskii

Locality: Pitishka (Mitridatskii :
ated atan c'lcvation ofalkgghﬂl(gl(?abk“ level in Poleshetskii complex). This locality is si
-200 m a.s.. at the northwest of Kishinév (Fig. 1). In the blb"u-
g. 1) ¢ outcrop

(Fig. 11) alluvial and lake d po i a
L . al d eposits, locally C W i
AR SEMYIEAN T980E). y named the “Baltsk series™. are L‘XpOSCd

From top to bottom. B ick i

N e ZP.S o (E—‘a]\(’:isll(llll\llcﬁﬂcqs 0.2 m), built of the humus soil. covers layer 2
arev-green clays occur Furlh: | L (Td.m deOS”S: sl urlager S tRamsss 335 )
i ki nnc:umined.und di;r,(ou“]? 'lb layer 4 (thickness 2.0 m). consisting of" Q‘rcv\" l'::]:)
e ([h|ckncbss s bs:.ml:a f) lzcddcd sands. On the bottom of the outbcr(;p' lie;
v e eyt e lower. - Io rln‘g‘dlum- a{nd coarse-grained sands. diagonally bed;
o o v SR 01:5 ; 'Tlt'us part of the outcrop (layer 5) there u}c intercala
B e e . mall and large terrestrial vertebrates. The bones are t-
ere strongly rounded due to transportation. ()h\iousI\-'Ll-lh‘;l\'L \\\:?I

sy y were

Locality: Tiraspol — Kalkotova Balka (Katerlezskii level in deposits of the Keina
complex).

The locality is situated in the vicinity of Tiraspol (southeast of Kishinév, Fig. 1). ltwa
discovered by LASKAREV in 1911. According to this work the remains of terrestrial verte
brates were found on the bottom of Kalkotova Balka outcrop in the sandy deposits abov
grey-green clumpy clays containing small shells of Mactra caspia and M. hulgarica. The
were covered by alluvial deposits of the Quaternary Dniester terrace V.

The stratigraphical position and fauna of the Tiraspol locality have not been studie
LASKAREV (1911) and ALEXEJEW (1915) dated this locality to the Early Macotian.

Lately the intense exploration of gravelly deposits of Kalkotova Balka discovered th
socle of terrace V. Below the alluvial deposits of the terrace V lie clayey diagonally bedde
sands containing rare small shells of Mactra caspia and fragments of shells of freshwat
and terrestrial mollusks (thickness 2.5 m). On the bottom of this layer bone remains of te
restrial vertebrates werc found. The lower part consists of grey-green bedded clays wit
Mactra caspia and M. bulgarica. In these clays. on the grounds of leaf imprin
YV AKUBOVSKAYA (1955) identified the following fossil plants: Populus Jatior BRAUY

1852. Salix angust GOEPPERT. 1855, S. varians UNGER. 1852, Alnus kefersteini UNGE
1845 and Carpinus grandis UNGER, 1845, Flora remains indicate the presence of humi
(moist) coastal and valley forests.

According to ALEXEJEW ( 1915) the following vertebrate remains are known from t
Tiraspol locality:

AVES: Urmiornis sp.. Gallus aesculapi GAUDRY, 1862:

MAMMALIA

Tubulidentata: Orycreropus sp..

Carnivora: Adcrocuta eximia (ROTH and WAGNER, 1854), Paramachairodus sp..

Perissodactyla: Hipparion sp. (H. gracile), Aceratherium incisivum,

Artiodactyla: Microstonyx major (GERVAIS, 1848):

Proboscidea: C hoerolophodon pentelici.

Humus soil

Loam

Diagonally bedded sand
Gravel and pebbles
Lumpy clay

Sandy clay

Bone bed

‘:' 1].(iL'|x|||=' 3¢ Ny ‘N 1 i
gical cross-section of the locality Pitiishka (by NICOARA)
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transported by river water from various distances and buried in the Sarmatian river beds.
From this locality the following remains of terrestrial vertebrates are known:

REPTILIA: Protestudo sp.. Trionyx sp.:

MAMMALIA

Erinaceomorpha: Schizogalerix cf. sarmaticunt:

Lagomorpha: Prolagus sp.. Alilepus sp-. Proochotona sp.:

Rodentia: Neocricetodon (K.)sp.:

Perissodactyla: Hipparion sp-. Chilotherium sp..

Artiodactyla: Achtiaria sp-. Gazella cf. schlosseri PAVLOV, 1913

dea: Deinotherium gigantisimun. Choerolophodon pentelici. Zvegolophodo

Proboscl
turicensis.

In the Pitiishka locality the remains of Chilotheriunm RINGSTROM. 1924, Achtiari
BORISSIAK, 1914, and Gazella cf. schlosseri show that these deposits are of Khersoni

(Late Valesian, MN10) age (Fig. 2).

Locality: Pokshesht (Mitridatskii level in Poleshetskii complex). The locality is sit
ated ca 200 ma.s.l. on the left slope of the Ikel river valley (catchment of the Raut River
in the Orkhei region (north of Kishinév. Fig. 1). The outcrop is situated on a strongl!
eroded slope in the upper part of the hill creep. Here, above the marine deposits of the Be
sarabian substage. occur layers of sandy clayey sediments (thickness to 40 m) referred
the “Baltsk series™. The succession of strata in the exposure (Fig. 12) is as follows (fro
top to bottom):
Layer | (thickness 0.3 m) consists of humus soil. Layer 2 (thickness 0.2-0.4 m) is bui

of loam. brown in colour. Lumpy non-bedded clays. grey in colour with carbonate conc
tions and carbonized plant remains. pass into sand representing layer 3 (thickness 1.8
Layer 4 (thickness 0.5 m) consists of grey sandy clays with carbonate concretions passi
gradually into dark-green lumpy clays with bone fragments of terrestrial vertebrat
Layer 3 is built of non-bedded lumpy clays grey in colour containing carbonized remai
of plants and separate fragments of bones of terrestrial animals. The thickness of the la
sharply changes (from 0.5 to 1.0 m). Grey sandy clays with sand concretions and clay
pebbles represent layer 6 (thickness 1.0-2.5 m). In its lower part. ridge-like concentratio
of bones and skulls of (errestrial vertebrates are intercalated with empty rock. Laye
(thickness 0.5-2.5m) consists of fine-grained and clayey. weakly diagonally bedded sa
Intercalations of gravel and small pebbles are present in its lower part. Layer 8 is made
s grey in colour, with rusty patches. lumpy in its upper part (thickn:

of salty-sandy clay
1.5-2.0 m).

Layers 3-7 of the oulcrop are referred to one alluvial cycle of deposition consisting
bottom sediments (layer 7). near bottom sediments (layer 6) and old floodplain facies (1
ers 3-5). They are situated on top of sandy and lumpy clays (layer 8). grey-green in colo
with erosion discordance. and evidently represent the upper part of the previous allu
cycle.

Remains of terrestrial vertebrates deposited in sandy and lumpy clays form concen
tions of lenses (thickness from 0.3 to 0.7 m. length 200-250 m). Concentrations of 1a
parts of skeletons. skulls. mandibles and bones of limbs of Hippotherium. Chilotheri

l
sl D

il

{ly
§

|li
}!

|

i Mshﬂ
K

|
""\||
Ll

|

T T g

(o5
wh

Humus soil

Loam

Diagonally bedded sand
Gravel and pebbles

Lumpy clay

Sandy clay
Conglomerates and nodules
Bone bed
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Erosion

Fig. 12. Geological cross-section of
] reological cross-section of the locality Pokshesht (by NICOARA
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lete skeletons are rare. Conu:er;::]-]u ‘_“eq in masses intercalated with en.mty r«wc.l\' Com-\-

azelles. often with articulated nnn:j(')[r:lbw?l whole skulls of Chilotherium. Iiippm/ﬁwium

f limbs with articulations. are :" ibles, and also post-cranial skeletons and distal j
s, are present in the lower part of the bone layer. Their piﬁiﬁt

1\] cales [l at ”
: lal was lldl'lprl [Cd tU tl“— Ia‘-'» p

Inthey ; A
upper part of the bo eri
ne layer isolated tee li
Mo ayer isolated teeth. bones of limbs i
S e b : ' 5 s of limbs and fragments of
spsbringo. an::lnh “:ef\r/iosé probaZly. bone transport took place from short di:trz(:zr]y
| als w osited as the result of { . —g -
ity e ep s the result of powerful streams 1
| o i site reams that arose afte
ligue bone dcp%“ﬁ);)?%p;nqu of drought. The presence of small c]uvc\t ‘:{:;T .dlltf
e S perice el 1L.Sl| ies to the rapid accumulation of animal rcn-lai.hsm d L.»‘ =
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\ > of weather-
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ing. Evidently. poor mineralization and. toa certain degree, bad preservation of remains at-
tests to this. Before purial. the bodies of some animals spent SOmMe time in sub-aeria
conditions and had partly decayed. Bones endure strong deformation (fractures. flatness,
extension, ete.) during the process of sediment diagenesis.

[t is necessary to notice that in the area of deposition there is relatively large number o
remains of young and old individuals. Most probably. death took place in autumn. Perhap
this was caused by a lack of water and forage during long periods of drought. It caused th
demise of the weakest part of the population.

According to LUNGU ( 1990) remains of the
in this locality:

AMPHIBIA: Hyvla sp-. Bombina sp.

REPTILIA: Protestudo sp-:

AVES: Struthio sp-:

MAMMALIA

Lagomorpha: Proochotond sp.

Rodentia: Neocricetodon (K.) ¢f. schaubi, Collimys Sp-:
_ Protictitherium sp.. Dinocrocuta aft. gigante
orm cf. M. giganieus (WAGNER. 1848)]
on aff. vera

following {errestrial vertebrates are presen

Carnivora: Parataxidea gen. et sp. indet.
Metailurus sp.. Machairodus sp., [large f

Perissodactyla: Hippotherium giganteum (GROMOVA. 1952), Hippari

ernovi. Chilotherium aff, kowalewskii (PAVLOV, 191 3).

indet.. Achtiaria aft. moldavica GODINA, 1979. Tri

tax sp. (large form). Gazella (Miogazella)

1847):

Acerorhinus ¢t z
Artiodactyla: Suidae gen. ¢t Sp-
goportax leskewitschi, Tragopor
cchlosseri. Gazella ct. deperdita (GERVAIS.
Proboscidea: Tetralophodon longirostris.
The presence of many gazelles and Chilotherium counted in dozens of individuals
striking and speaks for a high population density of these animals in the Pokshesht locali
In the region of Kodryanka. Donich, Peresechina villages situated 3-4 km from Pokshes
“Baltsk series” (190-200 m a.s.L). bone remains of Deinotherium

in sediments of the
gantisimuni. Chilotheriun sp.. Hipparion sp-- similar to fauna assemblage from Pokshe

were also found (LUNGU and BILINKIS 1979).

evel. Poleshetskii complex 1n Streshen regio
This locality 1s situated west of Kishinév (Fig. 1) 190 m a.s.l. in the porthwestern part
In sediments of the ~Baltsk series’. built of gravelly sands with
bone remains of Dinocrocuta cf. giganted. Hipparion
num were 10
(Late Vallest

Locality: Dragushany (Mitridatskii 1

Dragushany village.
bles and covered by sandy clays.
Tetralophodon longirostris. Deinotheriun gigantisiy

Tragoportax Sp--
ate Sarmatian

This fauna resembles that of Pokshesht and is dated to the L
MN10).

Poleshetskii complex in Rezina region).

Locality: Respopen (Mitridatskii level.
220 m a.s.l. in the eastern part of the vill

locality is situated north of Kishinév (Fig. 1) ca
of Respopen (KONKOVA 1957).

On the bottom of the outcrop
marine mollusks (3 factra podolica. M. fabreana. Plicatiforma fittoni.

carbonate and sandy bedded clays with a typical faun:
Tapes sp-- Donaxs
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characteristic for sedi s of the i
e ]a:u.dml};em.s of the Bessarabian substage, are present. They a
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vccording to TROFIMOV 1934, G Bt
R TROFIMOV 1954, GODINA 1967, 1979, and DMITRIEV [
ing terrestrial vertebrata are present in this locality: | H el
- D « .
REPTILIA: Profestudo sp.: ‘
MAMMALIA
Lagomorpha: Proochotona sp.:
\&II\\lnd wetyla: Chilotherium cf. kowalewskii, Dicerorhinus sp
Artiodactvla: Microstonyx major. C ' e
h stonyx major. Cervavitus sp.. Achtiari
| ctyla; B ] s sp.. Achtiaria moldavic e i
Proboscidea: Deinotherium gigantisimum; e

Ihl A < ll ¢l C o S <
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