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Pleistocene malacofauna of the Pozarevac Danube Area
(NE Serbia)

BiLjaANA MITROVIC

Abstract. The results of recent analyses of loess samples from the localities: Cirikovac, Klenovnik, Novi
Kostolac, Zatonje and Kisiljevo, confirm the idea that malacological associations identify biotope characteris-
tics. Using palaeontological analyses, 25 species of gastropods were identified. Statistical analyses, tables and
histograms based on ecological indices separate malacolgical associations: forest and species living mainly in
woods, but also in mesophilous places and both damp and dry biotopes, steppe, open biotopes, mesophilous
and hygrophilous species. Based on the current literature on the PoZarevac Danube Area, the species Vertigo
pygmaea in Cirikovac and Columella columella in Klenovnik were recorded for the first time. Based on the
following species: Succinella oblonga, Cochlicopa lubrica, Granaria frumentum, Vallonia costata, Vitrea crys-
tallina, Pupilla muscorum, etc. it could be concluded that loessoid eolian sediments have their origin in the
arid climate during the Pleistocene.
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Anmncrpakr. [IpoyuaBameM nmojgaTaka U3 y3opaka ca JecHUX Ipoguia Ha qokanutetuma y "hupukosny, Kie-
HOBHUKY, HoBoM Koctomny, 3arowmu n KucmibeBy, nomuia caMm 1o pe3yiTaTta Ha OCHOBY KOjUX ce HOTBpbyje
YHHjEHHUIA Jla MaJIaKOJIONIKa acouyjanuja ofpebyje kapakrep 6uorona. [1aJeoHTOIOMIKOM aHATN30M UJICHTH-
¢ukoBaHoO je 25 Bpcra. CTaTUCTHIKOM 0OpafgoM mofaTaka, TabellapHo 1 XHCTOTPaMOM Ha OCHOBY 3aCTYIUBEHOC-
TH €KOJIOIIKWX BaJIEHIM W3[IBOjeHE Cy MAaJIaKOJIOMIKE acolpjanudje: IMIYMCKHAX M IIyMCKOME30(WIHUX BPCTa,
cTena, OTBOPEHMUX OMOoTOma, Me30(UIHIX U XurpogunHux Bpcra. [Ipema gocajauimbuM IUTEPATYPHUM TIOALU-
Ma, Ha npocropy IToxkapeBaukor ITogyHasiba o mpsu nyT cy npoHabene Bpcre Vertigo pygmaea y hupukosiy
u Columella columella y KneHOBHUKY.

Ha ocnoBy ¢ayune: Succinella oblonga, Cochlicopa lubrica, Granaria frumentum, Vallonia costata, Vitrea
crystallina, Pupilla muscorum 1 Ap., MOXe C€ 3aKJbjYUUTH i Cy JECOUIHYU €OJICKH IIECKOBYU CTBAPAHU Y aPUIHOM
KJIMMaTy 3a BpeMe IIJIENCTOLCHA.

Kibyune peun: miiencToleH, TacTpOIOAH, TaJIe0eKOIOTH]a, JIeC, TeCHe TBOPEBUHE.

Introduction

The Pozarevac Danube Area is located along the
right bank of the Danube River, from the mouth of the
Velika Morava River to the city of Golubac. In the
geomorphologic sense, this area belongs to Morava
lowland and the Mlava valley, with an average altitude
of 85-110 m (Fig. 1).

The relief of the area is composed of low-level lake
terraces, desiccated by fluvial erosion. Fluvial erosion
has had a huge effect as is evident by the broad flu-
vial planes and wide river valleys. Erosion significant-
ly reduced the Pliocene lake coverage, and moved it

from the recent Danube valley further to the south,
which was sometimes left in the form of fold belts (i.e.,
the Pozarevac fold belt).

Quaternary eolian sedimentary loess and quicksand
cover 97 % of the PoZarevac Danube Area, being the
most extensive in this geographic region. Quicksand is
limited to the immediate beach areas and lies along a
distance of 5—6 km from the Danube River, while loess
is stretches further to the south, up to 34 km from the
river. In the Pozarevac Danube Area, loess sediments
were, at the time of their formation, represented by one
continuous cover, which was later, as a result of ero-
sion, lowered, and broken into several separated parts:
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Fig. 1. Geographical position of the sites (blacks stars) with
fossil macrofauna.

a) The nearest region between Velika Morava and
Mlava rivers and from PoZzarevac to Kostolac consti-
tutes the “Pozarevac fold belt”; b.) Loess sediments
between Mlava and Pek rivers follow the banks of the
Danube River; from Ram to Pek River, loess outcrop
at the lowest terrain between the villages Zatonja and
Kisiljeva up to 100 m altitude, and to the highest ter-
rain, where loess covers Tertiary relief from the village
Topolovnik to Pek River; c.) Loess from Pek to the
town of Golubac has the smallest geographic distribu-
tion and is situated at the base of loessoid sand, which
according to its morphology and higher absolute alti-
tude could not belong to the PoZarevac Slope.

The Holocene is represented with the formations of
lower river terraces, fluvial and slope sequences. In the
Ram Danube Area (south of Ram, Topolovnik, Kuma-
ne, Biskuplje and Kli¢evac), eolian loessoid sands are
well distributed and positioned over the Older Pleisto-
cene sediments of the “Kli¢evac Formation”. The loes-
soid sediments of the Smederevo—Ram Danube Area are
often changed into deluvial formations, composed of
gravel which indicates repeated sedimentation through
rinsing processes.

Literature on this subject is numerous and includes:
ZUIovIC (1889, 1893), Cvui¢ (1924), STEVANOVIC (1949),
MARKOVIC-MARJANOVIC (1951), MILOIEVIC (1960), Mi-
LAKOVIC (1973), MALESEVIC et al., (1980), RakIC (1980),
DIMITRUEVIC & KNEZEVIC (1988), STEVANOVIC et al.
(1992), etc.

Material and methods

Quaternary malacofauna was collected from sedi-
ments in two ways: as individual specimens (visible to
the naked eye) and in bulk samples of 3 kg. The spe-
cimens visible to the naked eye were collected individ-
ually.

During the mechanical processing and extraction of
individual fossils from the loess sediments, hand tools,

such as trowels, knives and brushes, were used. The
taxonomical determination of the “naturally prepared
fossils” was done depending on the degree of preser-
vation, on the genus or species level. The extracted fos-
sil snails with preserved sculpture were studied and
prepared again in the laboratory. The restoration of the
broken shell fragments was made by glue and polish.
Employing table lenses, the extremely fragile and tiny
specimens were “quickly” transferred in order to pre-
serve the shell specimens. In order to perform the iden-
tification of macrofauna with stronger shells, when it
was necessary to determine the elements of oral aper-
ture, regularity and structure, these specimens were
washed with 3% H,0,.

The fossil material was identified under binocular
lenses, using the comparative collection of fossil and
recent molluscs from the Collection of Natural History
Museum, Belgrade, collected by PETAR PAvVLOVIC, as
well as foreign literature (BROHMER et al. 1962; GROSSU
1956, 1993; FrRaNk 2004; LoZek 1964; KERNEY et al.
1983, 1999; SiEKO 1984; KROLOPP & SUMEGI 1993,
2000; Soos 1943, 1959; and PrFLEGER 2000).

During the preparation of the histogram, ecological
valences for species were used according to LOZEK
(1964). In the text, the percent representation is shown
in parentheses after the name of the species. The sta-
tistic processing of the results is shown Table 1 and in
the histogram in Fig. 7. The material was inventoried
and labeled under the Inventory number K 6306-6402
and kept in the collection of the Natural History Mu-
seum, Belgrade.

Results and discussion
Cirikovac

According to the Basic Geological Map (MALESEVIC
et al. 1980), on the “Kostolac (PoZarevac) fold belt”,
between PozZarevac and Cirkovac, deluvial-proluvial se-
diments (dpr) lie discordantly over the Pontian sedi-
ments — “Kli¢evac Formation”. The major components of
the “dpr” are gravels, sand and silty-sands up to 10 m
thick, while in the base is loessoid sandy-clayey-silts,
5 m thick (Fig. 2), in which a diverse land fauna of the
Upper Pleistocene was identified: Pupilla sterri (VOITH),
Chondrula tridens (MULLER) and Granaria frumentum
(DRAPARNAUD); species of open habitats: Pupilla mus-
corum (LINNE), Vertigo pygmaea (DRAPARNAUD) and
Vallonia pulchella (MULLER); the mesophilous species
Trochulus hispidus (LINNE) and hygrophilous species:
Sucinella oblonga (DRAPARNAUD) and Catinella cf. are-
naria (BOUCHARD-CHANTEREAUX) (PI. 1, Fig. 7). The top
level of this profile is composed of fossil soil, 0.5 m in
thickness. From the loessoid sands, the only fossil-bear-
ing layer, the warmth-loving Trochulus striolatus (PFEIF-
FER) (Pl. 1, Fig. 9) was recorded as the only represen-
tative of forest-mesophilous species (24%). It inhabited
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Table 1. Survey of Quaternary malacofauna with a column of percentage distribution on different localities, of the PoZarevac
Danube area. Explanation of symbols according to LoZEK (1964). 1W, forest associated species; 2W(M), species living main-
ly in woods, but also in mesophilous places and both damp and dry biotopess; 4S, steppe dry sunny places; 50, species liv-
ing in open places without arboreous vegetation; 7M, mesophilous species which sometimes, can live in damp or dry places;
TWI, mesic rupestral and scree-forest species; 8H, humidity requiring, cold resistant species; No, number of the specimens.

Fig. 2. Detailed view of the upper part of the section from
Cirikovac.

moist forest habitats and high grasses, along the eco-
tone boundary belt between forest and grasslands.

A colder climate is indicated by steppe fauna (41.4%):
Pupilla sterri (0.64%), Chondrula tridens (33%) and
Granaria frumentum (7%), while species inhabiting

Locations
Eﬁ;gﬁ:ﬁ. Molluscan records Cirikovac Klenovnik MNovi Kostolac Zatonje Kisiljevo
No. % No. % No. % No. % No. %
Discus ruderatus {FERL‘SSA(‘) 9 6.25 8 3.69 1 0.21
1w Cochlodina laminata (MONTAGU) 1 0.7 5 521 1 0.21
Aegopinella nitens (MICHAUD) 10 6.94 8 3.69 1 1.04 51 11.36
Vitrea crystallina (MULLER) 4 2.78 4 1.84 15 15.63
Triochulus striolatus (PFEIFFER) 39 24.84 19 13.20 18 8.3 117 26.06
2W(M) Arianta arbustorum (LINNE) 5 2.3 2 0.44
Fraticicola fruticum (MULLER) 1 1.04 21 4.68
Pupilla sterri (VOITH) 1 0.64 2 0.92
4s Chondrula tridens (MULLER) 52 | 3312 43 29.86 55 | 2535 3 3.13 10 223
’ Granaria frumentum (DRAPARNAUD) 12 7.64 14 9.72 14 6.45 27 28.13 71 15.82
Cecilioides acicula (MULLER) 2 0.44
Pupilla muscoriam (LINNE) 10 6.37 6 4.17 19 8.75 8 833 7 1.56
Vertigo pyemaea (DRAPARNAUD) 3 1.91
Vertigo alpestris ALDER 2 2.08
50 Columella columella (MARTENS) 1 0.7
Vallonia costata (MULLER) 2 1.39 25 11.52 2 2.08 24 5.35
Vallonia pulchella (MULLER) 8 5.1 5 347
Catinella cf. arenaria
. o 3 1.91
(BOUCHARD-CHANTEREAUX)
Euconulus fulvus (MULLER) 3 2.08 3 3.13
Punctum pyg m (DRAPARNAUD) 5 347 10 461 8 8.33 4 0.89
™ Trichulus hispidus (LINNE) 26 | 1656 | 764 | 17| 783 ] 104 | 71 | 1582
Cochlicopa lubrica (MULLER) 5 347 7 3.23 43 9.58
) Clausilia dubia DRAPARNAUD 4 2.78 11 5.07 3 3.13
hdd Orcula dolium (DRAPARNAUD) 2 | 139 8 | 369 6 | 625 | 17| 37
8H Succinella oblonga (DRAPARNAUD) 3 1.91 6 2.76 11 11.45 7 1.56
157 100 144 100 217 100 96 100 449 100
open biotopes: Pupilla. muscorum (6%), Vertigo pyg-
Epoch Lithology (T;) Description maea (2%), Vallonia pulchella (5%) and mesophilous
— T s Fossisal Trochulus hispidus (16%) were weakly represented.
Pleistocene| | ~o | ,5"‘]’ I | 5 Loessoid sandy-clayey-silts One of the most common representatives of the ge-
_ = . = . = nus Vertigo, Vertigo pygmaea, (Pl. 1, Fig. 5) was
e cenel ~ ~~ "~ | 10 | Gravels sand andsilty-sands recorded only at the locality of Cirikovac. It occurs in
association with species inhabiting open habitats, as
) well as those living in forests. In the Late Pleistocene,
12 Gray bluish clays 1% b . h di
. pygmaea became more common in the sediments
Pontian originating in cooler and moister periods (KrROLOPP &
Gray fine-grained sands with SUMEGI 1993). From the genus Vertigo, V. pygmaea is
tiny lens of graybluish lays . .
one of a few typical of loess formations (KROLOPP &
Coal SuMEGT 2000).

Klenovnik

A profile of the Pleistocene sediments was discovered
close to Klenovnik on the road to Kostolac, after the
right turn towards the school. These sediments lie over
Pontian gray coarse-grained quartz sands, 2.5 m thick.
The profile (Fig. 3) shows brown silty sands (1.0 m
thick), overlaid by reddish sandy clays (1.5 m thick)
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and light brown silty sands a (2.5 m thick). The ex-
posed profile is covered with silty sands with a low
humus content, 0.5 m thick.

Epoch Lithology Erh) Description
m
Hol. | HTTTITTTTTTTTTETIT 6 g Silty sands low in humus content

+ | 2.5 Light brown silty sands

Quaternary
Pleistocene

2T Te[+ 0T 1.5 | Reddish sandy clays

||||||||
..........

e = 11.0|Brown silty sands

--------- 2.5|Gray coarse-grained quatrz sands

----------

Neogene
Paontian

---------

..........

Fig. 3. Detailed view of the upper part of the section from
Klenovnik.

In the silty sands, a diverse gastropod fauna com-
posed of species confined to certain habitats was discov-
ered. The forest species were few in numbers: Discus
ruderatus (FERUSSAC) (6.25 %), Cochlodina laminata
(MoNTAGU) (0.7%) and Aegopinella nitens (MICHAUD)
(6.94%). The mesophilous species of forest biotopes:
Vitrea crystallina (MULLER) (2.78%) and Trochulus stri-
olatus (13.20%) belong to species living in conditions
of mesic forests. The forest-steppe zone was replaced
by steppe, with the characteristic species Chondrula tri-
dens (29.86%) and Granaria frumentum (9.72%). The
species of open spaces, inhabiting biotopes ranging from
wetland meadows to steppe: Pupilla muscorum (4.16%),
Columella columella (MARTENS) (0.7%) (PI. 1, Fig. 3),
Vallonia costata (MULLER) (1.38%), Vallonia pulchella
(MULLER) (3.47%), were replaced by mesophilous spe-
cies: Euconulus fulvus (MULLER) (2.08%), Punctum pyg-
maeum (DRAPARNAUD) (3.47%) (Pl. 1, Fig. 10), Tro-
chulus hispidus (7.64%), Cochlicopa lubrica (MULLER)
(3.47%), and species of screen forests and rocks: Clau-
silia dubia DRAPARNAUD (2.78%), Orcula dolium (DRA-
PARNAUD) (1.38%).

In the region of the PoZzarevac Danube Area, the
species Columella columella was recorded only at this
locality. It is a species typical of loess formations, indi-
cating the existence of specific cold tundra areas in
Upper Wiirm, but was also present in the more hygro-

philous parts of the steppe (SUMEGI & RUDNER 2001).
It commonly appears in association with other charac-
teristic loess species, such as Sucinella oblonga, Val-
lonia tenuilabris, etc.

In these sediments, land fauna of a steppe associa-
tion was best represented (39.58%), a certain indication
that they were formed by wind-blown particles being
laid upon the already formed accumulative plain. Such
a cover of aeolian dust is connected with the last
glaciation or Wiirm in a broader sense.

Novi Kostolac

In the vicinity of the coal pit Novi Kostolac, at the
surficial pit Drmno, Pontian sediments (Fig. 4) are rep-
resented with fine to coarse gravels bound with clay
2 m thick, yellowish, slightly silty sands 1 m thick.
Overlying these sediments are sandy loessoid silty
sands 5 m thick with a rich association of Pleistocene
molluscs: Forest species include Discus ruderatus
(3.69%) and Aegopinella nitens (3.69%). Mesophilous
species of a forest biotope are: Vitrea crystallina
(1.84%), Trochulus striolatus (8.3%) and Arianta arbu-
storum (LINNE) (2.3%) (Pl. 1, Fig. 12). The following
interval of cold winters and a fairly dry vegetation peri-
od during the summers caused the appearance of the
most common steppe species Chondrula tridens (25%),
Granaria frumentum (6.45%) and Pupilla sterri (0.92%)
of interstadial stage. The mesophilous species: Pupilla
muscorum (8.75%) and Vallonia costata (11.5%) were
especially important in areas characterized by open

Epoch Lithology ‘(rrg) Description
Loessoid silty sands
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Fig. 4. Detailed view of the upper part of the section from
Novi Kostolac.
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steppe biotopes. The species Vallonia costata is highly
tolerant, a so-called species of “transition zones”
between open and woodland habitats (KrRoLOPP 1995).
The mesophilous species: Punctum pygmaeum (4.6%),
Trochulus hispidus (7.83%), Cochlicopa lubrica (3.2%)
replaced the species of screen forest biotopes: Clausilia
dubia (5%), Orcula dolium (3.69%).

The humidity from tree leaves or from moist soil was
suitable for life of hygrophilous species, such as Suci-
nella oblonga (2.76%). According to the malacological
results from the analyzed locality, the appearance togeth-
er of warmth-loving, cold-loving and mesophilous fauna
is obvious evidence that the loess series was deposited
during several phases of stadial and interstadial.

Zatonje

At the road Ram-Biskuplje, on the right bank of the
Danube, at the exit from the village of Zatonje, a pro-
file of sandy sediments, about 12 m thick occurs, which
consist of eight determined layers (Fig. 5). The thickest,
fifth layer included the fauna of steppe biotopes: Chon-
drula tridens (31.3%), Granaria frumentum (28.13%).
The species Sucinella oblonga (11.45 %) in most of the
European loesses is typical snail assemblages of loess
steppe. Three ecological groups were present, meso-
philous species: Euconulus fulvus (3.13%) (Pl. 1, Fig.
8), Punctum pygmaeum (8.33%), Trochulus hispidus
(1.04%); species of open biotopes: Pupilla muscorum
(8.33%), Vertigo alpestris ALDER (2.08%) (Pl. 1, Fig.
2), Vallonia costata (2.08%) and species inhabiting for-
est detritus and rocks: Clausilia dubia (3.13%) and
Orcula dolium (6.25%).

In the gray, fine-grained quartz sands with small lens-
es of sandy silts (Fig. 5), the fauna of a forest biocoeno-
sis was also recorded: Cochlodina laminata (5.21%),
Aegopinella nitens (1.04%), as well as that of mesic for-
est biotopes: species Vitrea crystallina (15.63%) (Pl. 1,
Fig. 11) and Fruticicola fruticum (MULLER) (1.04%). The
species Vertigo alpestris was recorded for the first time
at the open profile of the locality Zatonje. It is charac-
teristic only for the Upper Pleistocene (Wiirm), including
loess (but it is not typical) (KrRoLoPP & SUMEGI 2000).
This petrophilous species may be locally an indicator of
forest and shrub habitats, during cold and moist climat-
ic periods. According to the collected fauna, the hypoth-
esis of MARKOVIC-MARJANOVIC (1951) on a multi-phase
nature of land loess is supported. Additional proof are
the limestone rock plates 1 cm thick, which appear seri-
ally in the water wells of the village Zatonje at a depth
of 21 m. The other layers are not fossil-bearing.

Kisiljevo

Between the villages Kisiljevo and Biskuplje, discor-
dantly over Miocene sediments, lay the Lower Pleisto-

Epoch Lithology ;I'mh) Description
nannnmn Dark brown sands with low
Halocana . s v & el si e roe 0.5| humus content
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Fig. 5. Detailed view of the upper part of the section from
Zatonje.

cene deluvial folds of the “Kli¢evac Formation”, com-
posed of gravel, sands, silts and tufa (RAKIC 1980). In
the broader area of the village Kisiljevo toward Topo-
lovnik, the sands are joined in inundation layers by var-
ious silts, which are, especially at the surface, of allu-
vial character and transformed into a loessoid or fluvial
horizon 5 m thick (Fig. 6). It contains Holocene malaco-
fauna of a forest biotope: Discus ruderatus (0.21%), Co-
chlodina laminata (0.21%), Aegopinella nitens (11.36%)
(Pl. 1, Fig. 4); and mesophilous fauna Trochulus strio-
latus (26.06%), Arianta arbustorum (0.44%), Frutici-
cola fruticum (4.68%). This fauna was included in the
formation of a biocenosis belonging to the forest-steppe
type, which later became less diverse and turned into
some kind of steppe. The species: Chondrula tridens
(2.23%), Granaria frumentum (15.82%) (Pl. 1, Fig. 1)
and Cecilioides acicula (0.44%) showed that the steppe
conditions were maintained for some time. The species
Pupilla muscorum (1.56%) and Vallonia costata (5.35%)
confirm the existence of a common feature of steppe
adaptations and life in open terrains. The mesophilous
species are Punctum pygmaeum (0.89%), Trochulus his-
pidus (15.82%) and Cochlicopa lubrica (9.58%), while
Orcula dolium (3.79%) (Pl. 1, Fig. 6) and Sucinella
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oblonga (1.56%) represented transitional forms of these
and neighbouring associations.

Th

Epoch Lithology . Description
(m)
Holocene 5 | Silts and loess sediments
Pleistocene| ¥ o. 20 | Gravels and silty sands

Fine-grained silty sands

Pannonian .
250

Brown fine-grained sands
with graybluish clays

Sarmatian =
=

] 150

Fig. 6. Detailed view of the upper part of the section from
Kisiljevo.

Conclusions

By analyzing the abundances of malacofauna from
loess sediments of the PoZarevac Danube Area, sever-
al biotopes were recognized (Fig. 7): forest, open areas
within forest biotopes, steppe, open biotopes, forest-me-
sophilous areas and moist biotopes.
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and arid winters and humid summers; the succession of
“cold-loving forms” and “warm-loving forms” indicate
that the loess was deposited in three Wiirm stadials,
while the basal part was deposited during the Ris—Wiirm
interglacial. The majority of these dry, grass, steppes rep-
resented the biogeography area of the Pannonian—Dakian
steppe, suggesting diluvium origin (MATVEIJEV 1961).

The open biotope consists of places of moist mead-
ows and steppe. It is hypothesised that the S and SE
winds in the southern parts, enabled the development of
open biotopes for many species represented with 11.76%.

The mesophilous species were continually distributed
along all of the studied profiles, they are represented
with 24.92 %, and could live in fallen leaves and in
relatively moist meadows.

According to some hypotheses (RAKIC 1977), the eco-
logical conditions with more humid environment formed
during the deposition of the oldest horizon, matching the
penultimate phase of glaciations. Although the terrestri-
al fauna of gastropods had the widest distribution, it does
not necessarily mean that the sediment was formed on
land, because terrestrial forms could also indicate open
grassland areas in the vicinity of water or moist ground.
The presence of hygrophilous species (2.54%) may indi-
cate that this loess was also occasionally flooded, but
still not long enough to develop water fauna.

During the Riss—Wiirm interglacial, an analogous
type of Balkan—-Middle European ecological conditions

Ecological classes

50
40 —
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20 —
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Percentage (%)

22 mm
7Wf

0

Cirikovac Klenovnik Novi Kostolac

Zatonje Kisilievo

Fig. 7. Percentrage distribution of the terrestrial gastropod fauna on the basis of ecological groups.

Forest and forest-mesophilous species are abundant
with 32%; the most common species is Trochulus stri-
olatus (Cirikovac, Klenovnik, Novi Kostolac and Kisi-
ljevo). The “warmth-loving forms” also belong to this
group, and they appear mostly in the relatively warmer
phases of the late Wiirm.

Steppe fauna is abundant with 28.78%, with species
Chondrula tridens and Granaria frumentum present at
all localities. The steppe species lived in intrazonal bio-
topes (forest valleys, flooded forests along rivers, etc.),
while some of them are representatives of mesophilous
groups. The steppe climate was characterized by cold

was occasionally widely distributed in Europe. In the re-
gional sense, the sediments of the “Klicevac Formation”
of the Pozarevac Danube Area can partially be correlat-
ed with similar sediments of the “Srem Formation” at
the slopes of Fruska Gora Mountain and the ‘“Zagajicka
Formation” in Southern Banat (RAKIC et al. 1998).
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Pe3unme

IInencronencka manakogayna
IMoxapeBaukor [Toxynasmba (CU Cpouja)

IIpoyuaBameM 3acTyNJBEHOCTH Mallako(ayHe Ha
necauM npodunuma IloxapeBaukor IlopyHaBiba,
YCTAaHOBILEHO je HEKOJNKO OHOTOMNA: IIIyMe, OTBOPECHU
IPOCTOPU Y IIYMCKMM OHMOTONHMA, CTENe, OTBOPECHU
TEPEHH, 1IIyMe Me30(hUITHOT TUIA U BIaXKHU OUOTOIN.

IlIymcke 1 IIryMcKOMe30(hUIIHE BPCTE CY 3aCTYIbCHE
32%, OBOj Tpynu MpUMNANajy “TOMIOBYOMBE (popme”,
KOje Ce jaBJbajy Y peslaTUBHO TOILTUjUM (pa3ama KacHOT
Bupma. Hajzacrymbenuja Bpera je Trichia striolata (hu-
pukosar, Kinenosuuk, Hosu Kocronan u Kucumbero).

Crencka cpayHa npucyTHa je ca 28.78%, a Haj3ac-
TymseHuje cy Bpcre Chondrula tridens n Granaria fru-
mentum Cy 3aCTyIUbeHE Ha CBUM JokanuTreTuMa. Cren-
CKe BpPCTE XXHMBE Y UHTPA3OHAIHUM GHOTONMMMA (IIyM-
CKHM yBaJlaMa, INTaBJbeHNM IIIyMaMa AyX peka H p.) a
HEKe Ccy M WIAHOBU Me30(pmiHux rpyna. Cremncky
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KIIAMY OJNIMKYjy XJIaJHO-CyBe 3MME W KapKa JieTa,
CMeHa 3ajefJHHIA XJIaJHOJbYOnBE 1 TOIIOJbyOuBe (hay-
He. CacraB ractponojicke ¢ayHe yKasyje fa je jJecHa
cepuja ¢opmmpaHa 3a Bpeme Puc-BupMckor mHTEp-
rjanyjajia Uy Tpu BUPMCKa riamnujana. Behu geo oBux
WCYIICHNX, TPAaBHATHX CTEIa, CMaTpa ce fja MpefCTaB-
Jba Omoreorpadcko mofpydje MOAIPOBUHIIN]E MAHOH-
CKO-JIaKMjCKUX CTeMa, MITO yKa3yje fia cy cTemne “muiy-
Bujanue crapoctn” (MATBEJEB, 1961).

OrBopeHe OuOTOIE YMHE BIIAXKHE JIMBAjle U CTEIle.
[Ipernocrasiba ce ma je yrunaj J u JU BeTpoBa y jy>kHIM
JIeIOBAMA CTeTe, OMOTyhro pa3BoOj OTBOPEHMNX CTAHMIII-
Ta 3a 11.76% npucyTHHX BpCTa.

MesodwunHe BpcTe KOHTUHYUPAHO CE MO0jaBIbYjy Y
CBUM HCTpakKMBaHUM MpoduiauMa ca yKymHo 24.92%,
MOTY >KMBETH M Y ONAJIOM JUIThy ¥ Ha YMEPEHO BIIaX-
HUAM JIMBajaMa.

ITocroje mpegnocraske (PAKUR 1977) ma cy ce exo-
JIOIIKE KapaKTEepPUCTUKE KOje YyKa3yjy Ha BIIaXKHH]Y

CpefuHy, OfUrpae 3a BpeMe JelOHOBaba HajcTapujer
XOPHU30HTA, IITO OU OAroBapao MpeTIocieho] da3u
rnanujanuje. Mako je 3acTynibeHa yriiaBHOM CyBO3EM-
Ha ¢payHa MeKyllala Tj. racTpoloja, TO HE Mopa ja
3HayM Ja je CeJUMEHT cTBapaH Ha cyBoM. Komnene
¢dopme yKasyjy Ha OTBOpEHE TpaBHATe Mpefiese, Koju
cy Ounm y OJIM3WHE BOJIE, OJHOCHO BilaxKHOT Thna. [Ipu-
cycrBoM xurpoduinaux BpcTa (2.54% ) MoXe ce mpeT-
IIOCTaBUTH [1a Cy ce Bulle nyTa popmupaine Oape, anu
WMaK HEJOBOJHHO IYTO Jia Ou ce pa3Bmiia BofeHa a-
VHA.

3a BpeMe puc-BUPMCKE WHTEprianujanmje, aHaJIoTh
TUI OATKAHCKO-CPEHEe-eBPOIICKIX €KOJOUIKUX yCIIO-
Ba OWO je TOBpeMEeHO IMIMPOKO 3acTybeH y EBponn. Y
PErUOHAIIHOM MOTJIey cefuMeHnTH “KnnyeBauke cepu-
jom” IloxxapeBaukor MOAyHaBIba, ICIUMUYIHO CE MOTY
KOpEJMCcaTH ca CIIMYHUM Hacnarama “Cpemcke cepuje”
Ha naguHaMma @pymke I'ope, n “3arajuukom cepujom”
y JyskHoMm Baunary (PAKAR 1998).

PLATE 1

Fig. 1.
Fig. 2.
Figs. 3a, b.
Fig. 4.
Figs. 5a, b.
Fig. 6.
Fig. 7.
Figs. 8a, b.
Figs. 9a, b.
Figs. 10a, b.
Fig. 11.

Granaria frumentum (DRAPARNAUD). Kisiljevo; X 8.
Vertigo alpestris ALDER. Zatonje; X 13.

Columella columella (MARTENS). Klenovnik; X 13.
Aegopinella nitens (MICHAUD). Kisiljevo; X 4.
Vertigo pygmaea (DRAPARNAUD). Cirikovac; X 26.
Orcula dolium (DRAPARNAUD). Kisiljevo; X 8.
Catinella cf. arenaria (BOUCHARD-CHANTEREAUX). Cirikovac; X 8.
Euconulus fulvus (MULLER). Zatonje; X 13.

Trochulus striolatus (PEEIFFER). Cirikovac; X 4.
Punctum pygmaeum (DRAPARNAUD). Klenovnik; X 27.
Vitrea crystallina (MULLER). Zatonje; X 13.

Figs. 12a, b, c.Arianta arbustorum (LINNE). Novi Kostolac; X 3.
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