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In the territory of eastern Srem, Pleistocene deposits have a wide distribution.
Under the deposits of loess of the Late Pleistocene age, which are situated on the
surface of the terrain, Lower and Middle Pleistocene sediments (so called “pre-
-loess” deposits) are found. Among them, four successive units with different
lithostratigraphical and palacogeographical characteristics are distinguished: 1.
bog-lake-terrestrial sediments (Pliocene - Pleistocene), 2. polycyclic-fluvial depo-
sits (Lower Pleistocene), 3. proluvial-deluvial deposits — “Srem series” (Lower
Pleistocene - Middle Pleistocene) and 4. fluvial-palustrine sediments (Middle
Pleistocene). Their lithological and palaeontological contents are described and
palaeogeographical reconstruction of the area during the formation of these
deposits has been performed. The main goal of this paper is to present a
palacogeographical reconstruction of the studied area, while the stratigraphical
account has been given in short form.

Key words: Lower and Middle Pleistocene, Pannonian basin, eastern Srem,
Serbia, paleogeography.
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INTRODUCTION

In the territory of eastern Srem (northern Serbia), Pleistocene sediments
have a wide distribution and a significant thickness. Generally, two units
can be distinguished: pre-loess deposits, mostly built of fluvial sediments
deposited in the alluvial plains of the Danube and Sava, and “polygenetic
covers” of proluvial-deluvial origin, connected with the slopes of Fruska
Gora Mountain. The second unit comprises loess deposits and their lateral
equivalents (Fig. 1).

Loess deposits have been investigated by many geologists and geo-
graphers (Gorjanovi¢-Kramberger 1921, Laskarev 1938, Markovi¢-Marja-
novi¢ 1972, Stevanovi¢ 1977, Raki¢ et al. 1990, Kuzmi¢ et al. 1999,
Nenadi¢ 2003, Markovi¢ et al. 2006 etc), so their stratigraphical and
palacogeographical characteristics are quite well-known and clear. On the
other hand, pre-loess deposits, which are not exposed on the surface, have
been much less explored (Raki¢ 1973, 1990, KneZevi¢ et al. 1998, Nenadi¢
2003) and their relation to the older (Neogene) and the younger (loess)
strata is yet unclear. This paper is an attempt to perform, by means of
lithostratigraphical and palaeontological analysis of the data obtained from

several boreholes, a palacogeographical reconstruction of this area during
the Early and Middle Pleistocene.
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Fig. 1. - The geographical position of the investigated area.

The boreholes are mainly relatively shallow; however, we believe that
the data collected in this way can provide us with a better understanding of
stratigraphical and palaeogeographical characteristics of this area. In this
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paper several characteristic holes are mentioned and described, but a
complete stratigraphical account and palacogeographical reconstruction
have been based on all the known data about the investigated area.

MATERIAL AND METHODS

Samples of cores from several boreholes in the investigated area were
collected. The petrological composition of these samples has undergone
preliminary analysis, and grain-size analyses and XRD studies have been
performed. Remains of molluscs and ostracodes have been picked out
under a binocular microscope and, when possible, determined to the level
of species. When no fossils were available, the age of deposits was
estimated by the so-called superposition principle.

The terms “Quaternary” and “Pleistocene” are used according to the
latest (2009) recommendations of the International Union for Geological
Sciences (IUGS) and the International Commission on Stratigraphy (ICS):
the Pleistocene includes the Gelasian Stage/Age, and begins about 2.6
million years ago.

A BRIEF STRATIGRAPHICAL DESCRIPTION OF THE
“PRE-LOESS DEPOSITS”

On the basis of the genesis, superposition and age of the territory of
eastern Srem the following palaeogeographical units can be distinguished:

1. bog-lake-terrestrial sediments of the Pliocene-Pleistocene;
2. polycyclic-fluvial deposits of the Lower Pleistocene;

3. proluvial-deluvial sediments (“Srem series”) of the Lower Pleisto-
cene-Middle Pleistocene;

4. fluvial-palustrine deposits of the Middle Pleistocene.

1. The oldest Quaternary deposits in the studied area are presented by
bog-lake-terrestrial sediments. They are found in the boreholes drilled in
the south-eastern part of the area (in the Sava valley and in the area of the
Srem loess plateau between Novi Beograd and Zemun) and in the north-
-eastern part (in the territory of the village of Cortanovci) (Knezevi¢ et al.
1998; Nenadi¢ 2003). In the Sava valley these deposits lie discordantly
over Miocene sediments of the Paratethys (mostly marls of Pannonian age,
the Late Miocene) or over lacustrine Pliocene deposits. Their thickness
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increases from 18 meters in the Sava valley to 100 meters and more on the
Srem loess plateau.

These deposits are varied and include clays, sandy clays and silts,
clayey sands, and pebbly clays (Fig. 2). The occurrence of oolites and
lenses of manganese and iron oxides is common. Only exceptionally are
some remains of freshwater (pond) gastropods found (Limneus, Planorbis).
These characteristics are best seen in the Zemun area (Fig. 2) in the
borehole ZK-14 that reaches the depth of 162 metres.

Since their age could not be determined using biostratigraphical-
-palaeontological methods, on the basis of the superposition of sediments
(they are covered with the Lower Pleistocene deposits and underlain by
sediments of the Pliocene age) it could be assumed that they were deposited
during the Late Pliocene and/or the lower part of the Early Pleistocene.

In other parts of the Pannonian basin (Slavonia, southern Banat, Backa)
formations of similar age and origin are “beds with molluscs Viviparus
vukotinovici” (the youngest horizon of “Paludina beds”) and “beds with
Viviparus boeckhi” (Nenadi¢ 2003). Fluvial-pond-lake deposits are rather
widespread in neighbouring areas and they are mostly considered to be of
the Late Pliocene age, as, for example, are those on the Vukovar plateau in
Croatia (Bacani et al. 1999) or in the southern parts of the Moldavian
plateau (Ghenea 1970). Fluvial deposits were also common during the
Pliocene-Pleistocene: in Slovenia (Kr$ko basin) non-carbonate sands and
gravels on the oldest (fourth) terrace of the Sava River (Verbi¢ et al. 2000);
in Romania (Dacian basin) (Upper Romanian (Late Pliocene)-Early Pleisto-
cene) deposits with mammal remains: Zygolophodon borsoni Hays, Anan-
cus arvernensis (Croizet & Jobert), Mammuthus meriodionalis (Nesti)
(Enciu & Balteanu 2002).

2. Polycyclic fluvial deposits are associated with the valleys of the
rivers that meandered through eastern Srem. In earlier papers (Laskarev
1938, Stevanovi¢ 1977) they were called “Makis beds” or “beds with
molluscs Corbicula fluminalis”. On the left bank of the Sava River they are
underlain with unconformity by the thick Pliocene-Pleistocene deposits,
and near the junction of the Sava and the Danube Rivers, by the Late
Miocene (Pannonian) marls (Knezevi¢ et al. 1998, Jevremovi¢ et al. 1999,
Nenadi¢ 2001, 2003).

These deposits are widely distributed in the territory of the Pannonian
basin S.S., and in the studied area they are connected to the coastal parts of
the Danube and Sava (Makisko polje, Ada Ciganlija, Novi Beograd,
Zemun, Batajnica etc.).
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This unit is composed mostly of sands, pebbly and silty sands, with
intercalations of silt and clay. Typical coarse riverbed deposits often
cyclically alternate with floodplain sediments.

The thickness of these deposits is very variable, from several meters up
to several tens of meters (sometimes even more than 100 meters).

Index fossil molluscs for determining the age of these deposits are
Viviparus boeckhi (Halavats) in the lower layers and Corbicula fluminalis
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Fig. 2. - Geological columns of some borehole cores from the investigated area.
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apscheronica (Andrusov) in the upper. On the Srem loess plateau Planorbis
planorbis (Linnaeus) and Scottia browniana (Jones) have also been found.

Fluvial deposits of similar lithology, gravels and sands with occasional
occurrences of silt and clay (Raki¢ 1985) occur in southern Banat (northern
Vojvodina, Serbia) and overlie deposits of the Pontian age or “the Paludina
beds” (lower part of the Late Pliocene). On the Belgrade Cape (to the south
of the investigated area) lateral equivalents of this series are polygenetic
terrestrial and pond sediments (Nenadi¢ 2003). In eastern Slavonia (Cro-
atia) fluvial sediments of the Early Pleistocene age are somewhat finer-
-grained than those in eastern Srem (Bacani et al. 1999). The oldest (fourth)
terrace of the Drava River in Croatia and the seventh terrace of the Danube
in the Dacian basin (relative height 110-120 m) are also composed of
fluvial sediments of the Early and Middle Pleistocene age (Peh et al. 1998,
Enciu & Balteanu 2002).

3. In the northern part of the area, on the southern slopes of Fruska
Gora, deposits of proluvial - deluvial origin were formed (Raki¢ 1973,
Nenadi¢ 2003).

The lower parts of this heterogeneous series are composed of coarse-
-grained sediments (pebbly sands, sands and silts), while the upper ones are
made of fine-grained material and are very similar to the so-called “pond
loess”. These deposits are intensely red and therefore readily discernible.
The following fauna (gastropods) were found: Parafossarulus crasitesta
(Bromme), Anisus leucostomus (Millet), Aegopis klemmi Schlickum &
Lozek, Pupilla muscorum (Linne), Gyraulus albus (Miiller) etc. (Rakié¢
1973).

The examination of the composition of clayey fraction of several
samples from the territory of Ruma (Nenadi¢ et al. 2001) has shown the
clear difference between these deposits and overlying loess sediments. In
these deposits montmorillonite is the main clay mineral, while there is a
little illite and chlorite. In the loess deposits, on the other hand, the latter
minerals are the most abundant, and montmorillonite is found in very small
quantities or in traces. Also, the granulometric analysis confirmed that
“pre-loess deposits” have more sandy and clayey components than the
overlying loess (Nenadi¢ et al. 2001).

The proluvial-deluvial sediments lie immediately below the loess, while
their lower horizons cover lake and deluvial-proluvial deposits of the Early
Pleistocene age (in the area of the village of Cortanovci). According to their
faunistic composition and the superposition, an Early to Middle Pleistocene
age for these deposits is proposed.
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Sediments of similar composition and faunal content, but with much
greater thickness, were found during drilling works in the wide area of
Banat and Backa (Vojvodina) over the polycyclic-fluvial sediments with
Viviparus bdckhi, and beneath the deposits of “Varo§ terrace” and “loess
terrace” (Nenadi¢ 2003). These sediments are similar to the deposits of the
Early Pleistocene age (“red beds”) that were formed by ephemeral streams
in the western Carpathians (Sliva et al. 2002). They are usually called
“Srem series” in Serbian literature (Raki¢ 1973), while their lateral
equivalents are called “Klicevac series” in the vicinity of Pozarevac and
“Zagajica series” in southern Banat (Raki¢ 1985).

4. Fluvial-palustrine deposits are present in the area of the Srem loess
plateau. There they lie directly over the polycyclic fluvial deposits, and
under the sands of the so-called “loess terrace”. Their thickness varies from
2 to 10 meters (Knezevi¢ et al. 1998, Jevremovi¢ et al. 1999, Nenadi¢
2001, 2003).

These deposits in the investigated area are connected to the river
valleys of the Danube and Sava, while their presence under the “pre-loess
deposits” in the southern slope of Fruska Gora has not been confirmed yet.

The sediments are finer-grained than those beneath them; silts and clays
(floodplain deposits) with occasional occurrences of sands (deposits of
riverbed). The most common fossils (molluscs) are: Armiger cristata
(Linne), Bithynia leachi (Sheppard), B. tentaculata (Linne), Planorbis
carinatus (Miiller), P. planorbis (Linne), Succinea oblonga Draparnaud,
Pisidium casertanum globulare (Clessin) etc. This fauna is typical of the
Tiraspol faunal complex of the Middle Pleistocene age (Raki¢ et al. 2002).

Most of these species have no stratigraphical importance, but Scottia
tumida (Jones) has been found in the Middle Pleistocene sediments on the
territory of Croatia (Veli¢ et al. 1991), so the same age can be attributed to
this package of sediments. In eastern Slavonia (Croatia) clayey-sandy
deposits of the Middle Pleistocene age were formed in the remaining
marshes and lakes (Bacani et al. 1999) and are very similar to the
mentioned ones. Such deposits are found in the valley of the Sava River
near the village of Jakusevac (Veli¢ et al. 1999), and to the west of Krapina
(Veli¢ et al. 1991) where they are somewhat coarser-grained than those in
eastern Srem. The Middle Pleistocene deposits in Croatia are also found in
the higher levels of the fourth terrace of the Drava River (Peh et al. 1998),
and in Slovenia (Kr$ko basin) on the third terrace of the Sava (Verbi¢ et al.
2000) where they are composed of mixed silicate-carbonate sand and
gravel. In the western Carpathians deposits of the Middle Pleistocene age
are represented by alluvial fans with horizons of palacosols (Sliva et al.
2002), which are covered by the younger loess formations.
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PALEOGEOGRAPHY

Variable climatic conditions that existed in the area of the Pannonian
basin S.S., together with occasional tectonic movements particularly pro-
nounced during the Early Pleistocene, brought to the formation very varied
categories of terrestrial deposits. Although there are no typical “Ice age”
formations such as moraines, facies variability of sediments clearly testifies
to climatic oscillations between cold and warm episodes of the Quaternary.

Pliocene - Pleistocene Bog-Lake-Terrestrial Sediments

The oldest Quaternary sediments in the area of eastern Srem were
formed in bogs, lakes and terrestrial environments. Lithological cha-
racteristics of these deposits and the absence of faunal remains point to
prolonged conditions of intensive increment of sediment material by slope
processes, due to the progressive differentiation of relief caused by radial
tectonic movements (Nenadi¢ 2003).

—

/// Uplifted Block

Down-dropped Block

Fig. 3. - Tectonic sketch of the investigated area in the Pliocene-Pleistocene.
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Strong epeirogenic movements during this epoch brought erosion and
intense accumulation of eroded material to the recession of the Late
Pliocene lakes, The early phase of these movements had already started at
the end of the Miocene and reached its maximum during the Early
Pleistocene, when vast basins, remains of “the Paludina lake” on the
territory of Pannonian lowland, were rapidly filled up with sediment and
elevated (Cloetingh et al. 2002, Raki¢ et al. 2002).

Large quantities of terrigenous material were eroded from local horst
structures, such as FruSka Gora in the north, and prominent parts of the
Belgrade Cape in the south (Fig. 3) and deposited in lower parts between
these two areas.

The material eroded from the hilly slopes of the Belgrade Cape mainly
originates from loose Neogene deposits of the Pannonian and Pontian age.
It is deposited to the north of the mentioned area, particularly in the
territory of present-day New Belgrade, Zemun and BeZanija, where these
sediments in some places have great thickness (Knezevi¢ et al. 1998,
Nenadi¢ 2003). A similar type of sediments can also be found on the slopes
of Fruska Gora in the area of the village of Cortanovci, which stresses a
common origin of the deposits in the northern and southern part of the
investigated area.

Lower Pleistocene Polycyclic Fluvial Deposits

During the upper part of the Early Pleistocene in the territory of the
Pannonian basin S.S. major palaeogeographic and climatic changes occur-
red, together with enhanced subsidence in sedimentation areas.

On the basis of lithofacies features and the dynamics of sedimentation
processes it can be inferred that an extremely wide alluvial plain, formed by
the action of meandering rivers, existed in this part of the Pannonian basin
(Fig. 4). These “pre-valleys” were much wider than the recent ones, which
leads to the idea of the existence of the “lacustrine phase” during the
Pleistocene (Laskarev 1938, Stevanovi¢ 1977). Nevertheless, characte-
ristics of the sediments clearly indicate that they were formed by running
waters in complex inter-mountainous alluvial plains (according to Alen
1965).

The most important dynamic factor in this phase was certainly the
multi-phased epeirogenic movements which brought the sinking of the
Pannonian basin floor and relative uplift of riverbeds. Depending on the
length of the process and the number and intensity of the pulsation, specific
alluvial deposits that in some places reach more than 100 meters of
thickness (Raki¢ et al. 2002) were formed.
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During the Early Pleistocene the tectonic trench of the Sava River was
constantly sinking which influenced the increase in the thickness of
deposits. Taking into account the gentle slope of the longitudinal river
profile, the great width of the river valley, and the presence of almost all
types of fluvial sediments, it can be inferred that the valley of the Sava
River in this period was in the constrative dynamic phase of alluvium
formation (according to Shantser 1951).

The lithological features of these deposits indicate deposition in a
braided river environment. These rivers flowed into the vanishing Paludina
lakes. With the constant diminishing of the surface of lakes which were left
after the recession of the Pannonian aquatorium, erosional and transport
power of the rivers was increasing, and fluvial-lacustrine currents dispersed
material across the whole basin. At that time the southern part of the Srem
depression was filled with alternating gravels and sands.

Great quantities of sand and gravel unambiguously indicate the exis-
tence of a humid climate and abundant precipitation, while cross-bedding
of the mentioned deposits points to an unstable and running water
environment.

Multiple and alternating epeirogenic movements caused the formation
of distinctive and repetitive series of strata that are arranged vertically in
complete or reduced cycles.

It could be inferred on the basis of the mode of sedimentation of these
deposits that occasional shallowing and formation of ox-bows took place in
the area of the alluvial plain, while in the higher parts of the river valley
grassy parts of the plain were inundated (finds of grassland fauna). In that
way, simultaneously with the deposition of sandy deposits in some parts of
the depression, fine-grained deposits were laid down in the shallow waters
and marshes.

The overall climate in this period can be described as rather humid and
warm with short dry intervals, which affected the formation of coarse-
-grained deposits in humid periods and fine-grained floodplain deposits in
dry ones (Nenadi¢ 2003).

Lower Pleistocene-Middle Pleistocene Proluvial-deluvial deposits
(“Srem series”)

At the same time as the formation of polycyclic fluvial deposits in the
peripheral parts of the basin in the northern part of the terrain, polygenetic
covers of proluvial-deluvial type were formed (Fig. 4). This complex,
known as “the Srem series”, represents subareal deltas or complicated
debris cones genetically connected to torrential flows and closer to slopes and
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deluvial deposits which are found on the gentle slopes of the watershed in
peripheral parts of alluvial fans (Raki¢ 1973, Nenadi¢ 2003).

The uplift of the Fruska Gora massif reaches its maximum at the
Pliocene-Quaternary boundary (Fig. 3). Intense torrent flows created a vast
subareal delta beneath the mountain system, and under the conditions of a
humid and warm climate, processes of hydrochemical decomposition and
intense laterization took place, the latter being a phenomenon characteristic
of sediments of debris cones.

The decomposition was triggered by watercourses arriving on the
foothill lowland which rapidly lost their transmitted energy, deposited
coarse-grained material near the margin of the mountains, and then
uncoordinatedly effused into a series of effluents on an approximately plain
surface, so finer-grained material deposited farther from the margin. The
peripheral parts represent the areas to which watercourses reached only
temporarily.

Simultaneously with burial by proluvial material, intensive deluvial
processes took place. Under the conditions of a drier and colder climate the
quantity of water was greatly diminished and processes of disintegration
intensified, which resulted in the abundance of colluvial material at first
transported gravitationally into the river valleys and then by torrent flows to
the foothills of the mountain.

Since the rivers had no permanent channels and they reached their
greatest discharge in short spring cycles, the complex cone was rather
small, of steep slope, and made mainly of pebbly material. During wet and
warm intervals rivers were much stronger so they reached the areas farther
to the south and to the north of Fruska Gora, widening and flattening the
cone while vast deluvial slopes were created with a gradually enlarged
surface. At the ends of these cones, and also between their walls, shallow
marshes were formed.

The increased content of magnetite in these sediments points to the
process of redeposition, because this mineral is usually syngenetically
formed in muds of coastal parts with a deficit of oxygen or in depressions
of old peneplane surfaces made of altered serpentinites (Nenadi¢ 2003).

Rare finds of ostracodes - Iliocypris bradyi Sars, Candona neglecta
Sars, Scottia tumida (Jones) and opercula of Bithynia tentaculata (Linne) -
support a fluvial or partly fluvial origin of these deposits, while gastropod
fauna - Helicopsis striata hungarica (Soos & Wagner), Clausilia dubia
Draparnaud, Trichia striolata (Pfeiffer) - indicate wet steppe biotopes of
the Early Pleistocene.
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In the Middle Pleistocene, the subareal delta on the slopes of Fruska
Gora was transformed into a gentle deluvial delta, and the watercourses
from this mountain began to tend towards the already well-defined valleys
of the Sava and Danube Rivers.

The upper part of the polygenetic proluvial-deluvial cover got a
somewhat different shape. Deposits are represented by loessoid silts in
alternation with lenses of brownish fossil soils and, rarely, silty sands. The
deposits are of uniform composition, unlayered, and the fauna found in
them indicates an aeolian origin, especially in younger horizons (Fig. 5).
However, it could be inferred that those sediments are of deluvial origin on
the basis of the common facies changes and of the fact that the lithological
complex follows the slope of the underlying layers towards the north, and
towards the complex river basin. These deposits were formed under the
conditions of steppe climate with cold intervals at the time of gradual
cessation of tectonic activities.

In these deposits only several species of gastropods have been found:
Pupilla muscorum (Linne), Chondrula tridens (Miiller), Clausilia dubia
Draparnaud, Vallonia costata (Miiller) etc. This fauna indicates that during
the formation of the upper parts of these deposits the climate was more arid
and a little colder.

Middle Pleistocene Fluvial-Palustrine Sediments

As a result of significant climatic changes, at the end of the Early
Pleistocene the Middle Danubian plain was transformed into a semiarid
steppe with seasonal rivers of very variable flow, gentle slopes and without
regular riverbed. Colder and drier conditions that prevailed in this period
prove that the mountainous regions probably experienced periglacial
conditions or the presence of permafrost.

Fluvial-pond deposits were formed in the widened river valleys during
the “perstrative river phase” (according to Shantser 1951). Deposition took
place mainly after the melting of snow in mountains. Wide and mostly
shallow basins that were formed by the flooding of these rivers were either
very rapidly transformed into a series of ponds or completely dried out
(Fig. 5) during and after summer droughts. The so-formed sediments
sometimes look like loess, but have no typical structural and textural
characteristics of real loess.

By intensive melting of snow muddy flows were formed, with a lot of
dragged and suspended material. On the longitudinal river profile gravels
were first deposited, while suspended particles were carried away much
further downstream and deposited as floodplain deposits.
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Lithological characteristics of these sediments (a high percentage of
fine-grained material), point to a braided river system with a relatively
small quantity of water and low depositional energy. Deposition took place
in vast ponds, oxbows, etc.

The alternation of aquatic and terrestrial conditions could be proved by
alternating occurrences of aquatic and terrestrial gastropods in the vertical
profile of the deposits. This led to the previous conclusion (Laskarev 1938)
that the sediments were formed by the blowing of aeolian dust into the
water environment (“pond loess”). Palacoecological characteristics of the
fauna indicate weakly mobile, stagnant and shallow water environments
that were surrounded by open steppe and wood-steppe areas with high
groundwater levels. The climate was moderately cold and dry, with
occasional wet periods. In conditions of alternating wet and arid conditions
and of diminishing water surfaces, rubified soils, very enriched in oxides
and hydroxides of iron, were formed. Red palaeosols indicate the inter-
ruption in sedimentation and partial or complete drying out of the river bed.

CONCLUSION

At the beginning of the Quaternary, the Danube started to cut its gorge
through Perdap, and significant drainage and the recession of the remaining
“Paludina” lakes from the territory of the Pannonian Plain took place. At
the same time, by intensified subsidence of these areas (especially pro-
minent during the Early Pleistocene, but also during the Middle and Upper
Pleistocene and Holocene), inflow of material from neighbouring areas was
enhanced. The systems of lakes and ponds which were formed by filling the
basins were connected to each other by permanent or intermittent streams.
Climatic conditions were characterized by alternations of cold and warm
phases. The water level oscillated constantly, and since the inflow of
material was abundant, sediments of relatively great thickness were
deposited.

The territory of the Pannonian Plain S.S. was downthrown, while the
Belgrade Cape in the south and the Fruska Gora massif in the north were
uplifted. Meanwhile, very heterogeneous material was deposited, especially
at the foothill of the mentioned structures, in pond-lake and terrestrial
environments.

In the upper part of the Early Pleistocene these sediments were covered
by sandy-gravel deposits of fluvial-lacustrine origin. An extremely wide
alluvial plain was created by the system of meandering rivers. It was
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characterized by cyclic alteration of deposits as a result of variable climatic
and tectonic conditions.

At the end of the Early and the beginning of the Middle Pleistocene this
region was a semiarid steppe with seasonal rivers of gentle slope and
unstable riverbed, where deposition of sediments took place mainly after
the melting of snow in the mountains. In dry periods, these watercourses
were transformed into a series of ponds or completely dried out. The
deposits formed in these environments were loessoids and red palaeosols.

Synchronously with the formation of fluvial and fluvial - palustrine
sediments in the river valleys, polygenetic covers of proluvial-deluvial type
known in Serbian literature as “Srem series” were created on the slopes of
Fruska Gora. These deposits were formed as a result of significant tectonic
movements, uplift of the basic massif and subsidence of its northern and
southern foothills.
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CEJUMEHTH JOBET U CPEIILET ILIEUCTOIEHA HCTOYHOT CPEMA
(CEBEPHA CPBMJA) - [TAJIEOTEOTPA®CKA PEKOHCTPYKIIUJA

JIPAXKEHKO HEHAJTUR, KATAPUHA BOTMTREBIR, 30PUIIA JIA3APEBUR,
JEJIEHA MUJIMBOJEBUR

PE3MUME

IMoyeTkoM KBapTapa, mpocelameM JaHallbe Deprarncke Kiucype, cMa-
ICHA je KOJIMYHMHA BOJA Y ,,TATYJAUHCKUM je3epuMma‘ Ha moapy4jy [laHoH-
CKe HuU3Wje. Jesepa m Oape, HacTalle MOMyHaBalkbeM OWBIIMX OaCEHCKHUX
npocTtopa, Oune cy Mel)ycoOHO moBe3aHe CTaHUM WM MOBPEMEHUM ped-
HUM ToKOBHMMa. KiMa ce OJJTHKOBaa CMEHOM CYBHX, apHIHHX U TOIUIHX,
TUTYBHjaTHAX (asa.

Ha ocHOBY MOp(OJIOMIKMX M JTUTOJNIOIIKUX KApaKTEPUCTHKA CeJMEHa-
Ta, JaT je MPHUKa3 ACHO3ULHOHUX CPEAMHA Y JOHEM U CPEIEeM IUICHUCTO-
1eHy. TOkoM JOmer IencroneHa, Kao pe3yiTaT MHTEH3MBHE TEKTOHCKE
aKTHBHOCTH, CIYLITEH j€ JIe0 TepeHa KoMme mpumnaza mojac IlaHoHcke
HU3HUje y YKEM CMUCIY a M3IUTHYT J1e0 OEOrpaJcKor pTa Ha jyry ¥ MacuB
Opymke rope Ha ceBepy. Ha moapydjy umctounor Cpema, y HOHmEM
TUICUCTOIICHY JECNOHOBAaHU CY TMOJUIMKIUYHN PEYHO-j€3€PCKH CEIMMEHTH
(uMKIMYHA cMEHa IIJbYHKOBA, IECKOBa, ajeBpHUTa U riimHa). Kpajem nomer
Y TIOYETKOM CpeNber IUIEHCTOleHa, (POPMUPAHU Cy CEAMMEHTH ITOBOJHA
(cemuapuiHa KIIMMa ca MOBPEMEHUM, CE30HCKUM PEYHUM TOKOBHMA) Kao U
JiecouIHE Hacjare u ,,jpBeHe norpedeHe’ 3emibe (apuana xnuma). Kpajem
JIOHKEr M IIOYETKOM Cpeler IUICHCTOLeHa, Ha maauHama Ppymike rope,
(hopMupaHN Cy TPOITYBHjaTHO-ACTyBHjaTHA CEIUMEHTH, MTO3HATH Yy JOMa-
hoj nuTeparypu mox Ha3MBOM ,,CpEMCKa cepuja‘.



