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STRATIGRAPHICAL AND LITHOLOGICAL CHARACTERISTICS OF
PRELOESS SEDIMENTS IN EASTERN SREM (SERBIA)

by
Dra’enko Nenadi¢”, Vladimir Simié¢™" and Slobodan KneZevié¢’

In the area of Eastern Srem Pleistocene sediments cover large territories. Their facial diversity and
very complex interrelations of lithological units are one of the important features of this part of the Panno-
nian basin. Study of stratigraphic, lithologic, sedimentologic and mineralogic characteristics of these deposits
from boreholes in Zemun, Indija, Cortanovci and Ruma led to conclusion that the interaction of tectonic and
climatic changes, as well as difference in sedimentological environments, caused formation of genetically
different lithostratigraphic units.
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Ha moppyyjy ncrounor Cpema IDIEUCTOLEHCKE HACNAre MMajy BEJIHKO PaclpOCTpambehe, IPH YeMy HBHX0Ba
¢parmjanHa IPOMEHIBUBOCT ¥ BPJIO CJIOXKEHN ONHOCH JUTOJIOLIKKX jefJUMHNIIA YMHE jefHy Off OMTHHX KapaKTepu-
cruka osor fiena [TanoHcke Husmje. ITpoydaBajyhu crpaTurpadcke, TUTOIOMIKE, CEAUMEHTONOIIKE M MUHEPAIOIL-
K€ KapaKTepUCTUKE OBUX HAcCllara Ha OCHOBY OYIIOTHHA paacnopebenux Ha note3y 3emyH, Mubuja, HopraHoBuu u
Pyma Moxe ce yountu fa cy MebycoGHEM AeNOBabeM TEKTOHCKHX M KIMMATCKAX MPOMEHA CTBapaHE TeHETCKH
BEOMa H3/[BOjEHE je/MHIUIIC, UHja je CMEHA KaKO Y BEPTUKAIHOM, TaKO M Y XOPH30HTAJIHOM IIPaBIly, IOCIEANIA
BeOMa M3paskeHe AUHAMUYKE aKTHBHOCTH KOje je OBO NMOAPYYje JOKUBEIO TOKOM ILICUCTOLICHA.

Kibyune peun: IUIEUCTOIIEH, IPENIECHE HACTATE, OYIIOTHHE, NCTOYRH CpeM.
INTRODUCTION

In the area of Pannonian basin, in lowland region between Sava river and FruSka
Gora Mt. (Fig. 1), Quaternary sediments are widely exposed and occur as a single compact
belt. These sediments are characterised by intense facial diversity, commonly with changes
on short distances, both vertical and latteral. These characteristics were caused by
paleogeographic conditions, tectonic and climatic changes during Pleistocene in the area of
Eastern Srem.
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Generally looking, in this area occur deposits of mostly all stratigraphic units of
Quaternary, except glacial deposits. Preloess deposits are divided in three genetic types:
- terrestrial-aquatic sediments of upper Pliocen—older Eopleistocene,
- fluvial policyclic sediments along the river valleys,
- deluvial-proluvial sediments on the slopes of FruSka Gora as latteral equivalent
of former sediments.
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Fig. 1. Geographic position of the studied area with borehole locations.
Cn. 1. T'eorpadcka KapTa UCTpaXkUBaHOT IOApPYYja U II0J10XKa]j OyIIOTHHA.

Schematic lithostratigraphic division is given in Fig. 2.
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Fig. 2. Schematic division of Quaternary sediments in Eastern Srem.
Cun. 2. lllemaTn30BaHa MofeNa KBApTapHAX CEUMEHATA Ha MOAPYYjy ncrousor Cpema.
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Study of material from numerous boreholes and open profiles gave new data on
stratigraphic relations between Quaternary and Neogene in this area. For the first time a
complex study of these sediments included sedimentologic and mineralogic analysis. Thus
was discovered an important lithostratigraphic unit of the upper Pliocene—lower Pleisto-
cene age, which in the earlier literature had no precise interpretation.

TERRESTRIAL-AQUATIC SEDIMENTS OF THE
UPPER PLIOCENE-LOWER PLEISTOCENE

These polygenetic sediments were formed in the upper Pliocene and at the boundary
of Pliocene—Pleistocene. They are underlain by lacustrine Paludine deposits of Pliocen
age, and overlain by younger sedimetns, so they do not occur as exposures.

In ZK-14 borehole in Zemun (near old Beograd—Zagreb railway line), these sediments
are underlain (at depth of 162.0 m) by aquatic bluish—green clays and middle—grained sands,
unfortunately without fossils, which are supposed to be part of the lacustrine Paludine beds.
Paludine sediments are overlain by more than 90 m thick heterogenous series of sediments
with variable lithologic composition. They are made of variegated sandy clays with gravel,
greyish—green and brown sandy silts, with common occurrences of Fe and Mn lenses, occa-
sionally with CaCO, concretions, and, rarely, with lenses of sand and gravel. Sometimes oc-
cur dark grey clays with carbonaceous matter. Gravels consist of quartz, black and red jasper,
Cretaceous limestone, sandstone, serpentinite, rarely dacite. Common occurrences of joints,
fractures, fractured material, CaCO, concretions, and Fe and Mn lenses suggest intensive in-
fluence of postdiagenetic processes. These deposits originated as a result of different proc-
esses: eluvial, deluvial, proluvial, and lacustrine and marsh accumulation. Lithologic features
indicate polygenetic terrestrial-marshy—lacustrine character of sediments.

Unfortunately, these deposits are almost sterile in paleontologic material. Only badly
preserved marshy—aquatic forms of shells of Lymneus were found, and palinologic analy-
sis were negative.

In the northern part of the studied area, near Cortanovci, similar sediments were
found in several boreholes. In borehole MBPo-1 these deposits occur at the depth
37.0-71.6 m, and consist of blue lacustrine clays and clayey sands with drying joints and
numerous CaCO, concretions.

Mineralogical analysis (XRD and optical methods), and grain size analysis gave the
following results (Table 1).

Mineral composition of these sediments, specially the abundance of smectite in clay
fraction and only traces of feldspars, indicate erosion and deposition of weathered mate-
rial, thus supporting the deluvial-proluvial origin of deposits.

The age of these sediments cannot be precisely determined, due to the lack of pale-
ontological material. However, according to their lithostratigraphic position and method of
superposition, it is believed that they were formed in the younger Pliocene (Romanian)
and older Pleistocene. There is a possibility that in some parts of the studied area, where
these sediments are extremely thick (like Zemun), older beds may represent latteral facies
of lacustrine Paludine beds, thus being equivalent of Dacian.
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Table 1. Mineralogic and sedimentologic characteristics of terrestrial-aquatic sediments from Cortanovci.
TaGena 1. MuHepanomke U CEUMEHTOIIOIIKE KapaKTEPUCTHKE TEPECTPUUHO—aKBATUUHUX HAcjIara Ha

noapyyjy Yopranosana.

Borehole and depth ,

BymwoTHHa 1 1yGuHa MBPo—2 (41.5 m) MBT-3' (41.8 m)
Mineral composition Quartz, calcite (kBap, Kanur) Quartz, calcite, traces of feldspar
(bulk sample, XRD) (xBapu, Kammur, TparoBu enn-
MHHEpAITHU CacTaB cnara)

(ykymaH y3opak, XRD)

Mineral composition Smectite, traces of illite and kaolinite | Smectite, traces of illite, kaoli-
(clay minerals, XRD) (CMEKTHT, TParoBM MINTA 1 KBAPIUIATHT) nite and chlorite (cMexkTuT, Tpa-
MUHEpPAIHH CacTaB FOBH WJINTA, KAOIMHHT U XIIOPHT)

(rmuHoBUTH MEHEpaiH, XRD)

Mineral composition of sand | Quartz, calcite, feldspars, metalic minerals, | Quartz, feldspars, calcite, metalic

fraction limonite, altered grains, rock fragments | minerals (kBapu, cemnpcmar, Kai-
(meckoBuTa (hpakimja) (kBapu, Kaiumut, (eNIcnaT, MEeTAIUYIHH | AT, METATHIHI MHHEPAIIH)
(+0,063 mm) MHHEpally, JIIMOHHT, alTepHcaHa 3pHa,
(pparmMenTH CTEHA)
Grain size
(rpaHyIOMETPHjCKH OHOC):
Sand — necak (+0.063 mm) 4.60 % 545 %
Silt — mpax (—0.063+0.005 mm) 5940 % 57.10 %
Clay - ramaa (—0.005 mm) 36.00 % 3745 %

FLUVIAL POLICYCLIC AND FLUVIAL-MARSHY SEDIMENTS

Over terrestrial-aquatic sediments in the peripheral parts of the basin lie clastic
sediments of policyclic fluvial origin, known as "Maki§ beds" or "beds with Corbicula
fluminalis" (Laskarev, 1938; Stevanovi¢, 1977). According to data from boreholes,
these deposits have a large extention, specially in coastal parts of the Danube and Sava
rivers. Their thickness varies from 20-30 m in peripheral parts, to more than 100 m in
depressions of Vojvodina. Lithologically, these deposits are made of brownish—yellow
and grey sands, sands and gravels, silty sands, with lenses of silt and clay. Often occur
cyclic alternation of typical channel sediments (sand, gravel) with flood sediments (silt,
clay). In some cycles flood sediments are missing, probably as a resut of later erosion.

According to numerous mineralogical analysis, in light fraction of sand dominate
altered grains, quartz and carbonate. In heavy fraction garnet is the most abundant, than
epidote, amphiboles, hematite—limonite and metalic minerals.

In the borehole ZK-26 (near BeZanija graveyard) fluvial sediments occur at the
depth between 38.4 and 63.0 m. From the lenses of grey silty clays (flood and oxbow
facies), the following fauna was identified: Planorbis planorbis with hunch Linne, Illio-
cypris bradyic Sars, I. gibba (Ramdohr), Candona neglecta Sars, C. compresa
(Koch), C. fabaeformis (Fisher), Cytherissa lacustris Sars, Limnocythere inopinata
(Baind), and others.

In Zemun polje fluvial sediments underlie loess. Analysis of one typical sample
gave the following results (Table 2).
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Table 2. Mineralogic and sedimentologic characteristics of fluvial sediments from Zemun.
TaGena 2. Munepasonke KapaKTEpPUCTUKE PEUHUX TBOPEBUHA Ha NMOIPYYjy 3eMyHa.

Mineral composition Quartz, feldspars, muscovite, altered grains, rock fragments

(sand fraction, optical method) (xBap, henacnaT, MyCKOBHTA, alITEpHCaHa 3pHa, (PparMEeHTH CTEeHa)
Munepanuu cacras

(neckoBuTa (ppakumja, ONTUIKA METOA)

Mineral composition Quartz, mica/illite, little feldspar, chlorite
(clay fraction, XRD) (KBapi, MEKAIIHCT/HITAT, (PENICIAT, XJIOPHT)
Munepanuu cacras
(rmuHOBUTA (ppakipja, XRD)

Grain size:

I'panynomeTpujcku ogHOC:

Sand —necak (+ 0,063 mm) 6544 %
Silt — mpax (—0,063 + 0,005 mm) 2513 %
Clay — rmmna (—0,005 mm) 942 %

There are different opinions on the age of these deposits. After Halavatz (1915),
this is a transitional lacustrine facies between upper Pliocene and Pleistocene, but
Laskarev (1951), and Stevanovié¢ (1977), treat them as fluvial-lacustrine sediments,
in lower parts with Viviparus boeckhi (Giinc—Mindel), and in upper parts with Corbicula
Sfluminalis (Mindel-Riss). After the latest studies and revision of typical species such as
Corbicula apsheronica Andrussov, and Viviparus boeckhi (Halavatz), the age of poli-
cyclic fluvial sediments was determined as younger Eopleistocen (Danubius and Giinc
phases).

Fluvial clastic sediments in Zemun are overlain by fluvial-marshy sediments formed
by occassional flooding of the Danube and Sava rivers. Thus shallow basins were
formed, which were transformed to ponds during summer drought, or even completely
drained off. Main lithologic components of these deposits are silts, clays, and fine
grained silty sand with lenticular and micro lamination. Material is well sorted.

Except rare Pleistocene Corbicula and Viviparus, fauna is mostly represented by
modern Danube forms: Fagotia esperi Ferussac, F. acicularis Ferussac, Theodoxus
danubialis (Pfeiffer), Th. transversalis (Pfeiffer), Bithynia tentaculata (Linne), Val-
vata cristata Miiller and others. In younger parts of the series, together with freshwater
fauna, occassionally were found terrestrial gastropoda: Pupilla muscorum Linne, P. trip-
licata (Studer), Succinea oblonga (Draparnaud), Vallonia costata Miiller, Chondrula
tridens (Miiller), Milax rusticus (Miiller), Punctum pigmaeum (Draparnaud), which
led former authors to conclusion that these deposits have eolian origin.

Although these sediments sometimes look similar to loessal deposits, they have no
typical loess structure and texture, so their eolian origin cannot be accepted. The age of
this series is Mindel.

In Zemun (borehole ZK-14), fluvial-marshy type of sediments were found at depth
of 32.0-38.0 m. The following fossils were found: Valvata cristata Miiller, Planorbis
planorbis submarginatus (Crist.—Jan.), Eucypris pigra Fischer operculum Bithynia sp.,
fragments Lymnaea sp., and Candonopsis sp.
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DELUVIAL-PROLUVIAL SEDIMENTS

Contemporary with initial fluvial facies, in the peripheral parts of the river basin, on
slopes exposed to erosion, were formed polygenetic "covers" of deluvial-proluvial sediments.
These deposits are known as "Sremska series" on slopes of FruSska Gora (Rakié, 1973).
Genetically, these deposits originated in subareal fan deltas and complex alluvial fans.

Deluvial-proluvial sediments in older literature were treated as "terrestrial and/or
aquatic loess", and only exceptionally as a distinct, separate lithogenetic unit older than
loess formation. Sometimes these sediments are quite similar to aquatic loess, specially
when rich in silt fraction.

Deluvial-proluvial sediments of "Sremska series" in Ruma were discovered at
depths around 25 m, and only upper parts were studied. These deposits consist of grey-
ish—brown silty clays, silts, sandy silts, with CaCO, lenses and concretions, Mn and Fe
oxides and hydroxides, Mn oolites. Occasionally, lenses of finegrained gravel made of
dark jasper and quartz were found.

Mineralogical analysis of nine samples from these deposits have shown that the domi-
nant mineral is quartz, then calcite, while feldspars, mica, metalic minerals and rock frag-
ments occur in small amounts. Clay mineral association in deluvial-proluvial sediments is
completely different comparing to loess. In loess illite and chlorite are the dominant clay
minerals, while smectite occurs in traces. On the contrary, in deluvial-proluvial sediments
montmorillonite is the most abundant clay mineral, and illite and chlorite occur in small
amounts. Deluvial—-proluvial sediments are richer in clay fraction than loess (Table 3).

Table 3. Mineralogic and sedimentologic characteristics of preloess sediments from Ruma.
TaGena 3. MuHepasollIKe U CelUMEHTOJIONIKE KapaKTePUCTHKE NPEeIECHUX cefiUMeHaTa Ha npocTopy Pyme.

Sand- necak Silt— mpax Clay — rmuHa

(+0.063 mm) | (0.063—0.005 mm) | (—0.005 mm)
Loess — nec 3.11 70.19 26.70
Fossil soils — morpeGene 3emibe 0.82 63.07 36.11
Deluviz_il—proluvial sediments - 428 5277 4295
JeJTyBHjaTHO—IIPOITYBHjaTHH CEAUMEHTH

Based on superposition and lithologic characteristics, it is assumed that delu-
vial-proluvial sediments belong to older units of Pleistocene (middle and probably lower
Pleistocene). Genetically, these are mostly deluvial and deluvial-proluvial sediments, de-
posited in shallow basins along the slopes of Fruska Gora.

Proluvial-deluvial sediments of "Sremska series" have been also discovered in the
area between Sremski Karlovci and Indija. They originated either on slopes and margin
of Fruska Gora in the form of complex alluvial fans, or on leveled bottom of the basin,
in shallow water (marsh type). Sediments of alluvial fans consist mostly of sand, silt and
gravel, while shallow water sediments are made of clay and silt. These sediments are
paleontologically sterile, which is their typical feature.

In the area of Stari Slankamen proluvial-deluvial sediments of older Pleistocene consist
of silt, clayey silt (similar to loess), sand and gravel. For this type of sediments lithologic
variations on short distances are characteristic, as well as occurence of red fossil soils, rede-
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posited Miocene fauna, and disconformity between underlying and overlying beds. These de-
posits usually occur as lenses, either without stratification, or with thin horizontal, lenticular,
and cross—bedding. In these sediments the following fauna was found: Bithynia crasitesta
(Linne), Anisus leucostomus (Millet), Aegopis clemi, Pupilla muscorum (Linne), Gy-
ralus albus (Miiller) and others, which is characteristic for older Pleistocene.

In the area of Cortanovci "Sremska series" deposits overlie terrestrial—aquatic sedi-
ments of older Eopleistocene, or directly upper Pliocene beds. These deposits are made
of reddish—brown clayey silts and sandy silts. Analysis of one typical sample gave the
following results (Table 4).

Table 4. Mineralogic and sedimentologic characteristics of "Sremska series" from Cortanovci.
Tab6ena 4. MuHepasolKe U CeAUMEHTOJIONIKEe KapaKTepUCTHKe "cpeMcKe ceprje” Ha noapyyjy YopraHosana.

Mineral composition (bulk sample, XRD)
MHHEpaJIHK cacTaB (YKynHH y3opak, XRD)

Quartz, calcite, feldspars, muscovite
(KBapi, KaJIuT, (heIACIaT, MyCKOBHT)

Mineral composition (clay fraction, XRD)
MHIHEpAJIHH cacTaB (rmHoBHTa (ppakimja, XRD)

Illite, chlorite, traces of montmorillonite
(MUT, XJIIOPUT, TPArOBM MOHMOPUOHKTA)

Mineral composition (sand fraction, optical method) Quartz, calcite, metalic minerals, muscovite,
MHHEpAJIHU CcacTaB (HeCKOBHTa cppaKqua, OIITUYKA fe]dspars’ altered grains’ rock fragments
MeTofia) (KBapu, KaJIUT, MeETaJWYHA MHHEPaJIH,
MYCKOBHUT, dpenjicrar, anrepucaHa 3pHa,
(pparMeHTH cTeHa)

Grain size:

I'panynoMeTpujcKu cacTas:
Sand - necak (+ 0.063 mm) 1.15 %
Silt — npax (=0.063 + 0.005 mm) 68.85 %
Clay — rimna (—0.005 mm) 30.00 %

Upper parts of these deposits are represented by loessal silts alternating with lenses
of fossil soils and, rarely, silty sands. Fauna is of terrestrial origin: Pupilla muscorum
(Linne), Chondrula tridens (Miiller), Clausilia dubia (Draparnaud), Valonia costata
Miiller and others.

Lower parts of deluvial-proluvial sediments are equivalents of fluvial polycyclic de-
posits from river valleys, while upper parts od deluvial-proluvial sediments are equiva-
lents of fluvial-marshy deposits.

Deluvial-proluvial sediments of the complex alluvial fans underlie loess formation,
which means that they are older than upper Pleistocene. Lower parts overlie terres-
trial—aquatic sediments (determined in the Cortanovei area), so their formation started
during younger Eopleistocene. According to fauna and superposition method, this series
was deposited in lower and middle Pleistocene.

CONCLUSION

In the studied area preloess deposits are divided in three genetic types:
- terrestrial-aquatic sediments of upper Pliocen—older Eopleistocene,
- fluvial policyclic sediments along the river valleys,
— deluvial-proluvial sediments on the slopes of Fruska Gora as latteral equiva-
lent of former sediments.
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Terrestrial-aquatic polygenetic sediments were formed in the upper Pliocene and at
the boundary of Pliocene—Pleistocene. They are underlain by lacustrine Paludine deposits
of Pliocen age, and overlain by younger sediments. The most abundant sediments are
variegated sandy clays, with gravel, greyish—green and brown sandy silts, silty clays,
with occurrences of Fe and Mn lenses, and CaCO, concretions. Mineral composition of
these sediments, specially the abundance of smectite in clay fraction and only traces of
feldspars, indicate erosion and deposition of weathered material, thus supporting the delu-
vial—proluvial origin of deposits.

Over terrestrial-aquatic sediments in the peripheral parts of the basin lie clastic
sediments of policyclic fluvial origin, known as "Maki§ beds" or "beds with Corbicula
Sfluminalis". According to data from boreholes, these deposits have a large extention, spe-
cially in coastal parts of the Danube and Sava rivers. Their thickness varies from 20-30 m
in peripheral parts, to more than 100 m in depressions of Vojvodina. Lithologically, these
deposits are made of brownish—yellow and grey sands, sands and gravels, silty sands, with
lenses of silt and clay. Often occur cyclic alternation of typical channel sediments (sand,
gravel) with flood sediments (silt, clay). In some cycles flood sediments are missing,
probably as a resut of later erosion.

Contemporary with initial fluvial facies, in the peripheral parts of the river basin, on
slopes exposed to erosion, were formed polygenetic "covers" of deluvial-proluvial sedi-
ments. These deposits originated in subareal fan deltas and complex alluvial fans. Delu-
vial-proluvial sediments in older literature were treated as "terrestrial and/or aquatic
loess", and only exceptionally as a distinct, separate lithogenetic unit older than loess
formation. Typical feature of deluvial-proluvial sediments is very variable composition
and morphology, due to the different sedimentary environments and the composition of
primary rock subjected to weathering.
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PE3MME

CTPATUTPA®CKO-IUTOJOUNKE KAPAKTEPUCTUKE
MNPEJECHUX INIEUCTOHHEHCKHUX HACI/IATA
HA ITPOCTOPY UCTOYHOT CPEMA

Ha npocdunnma nyx 3emyna, Mubuje, HopranoBana u Pyme mory ce m3mBojutn
HojiTiecHe Hacnare off hopManmje Jieca, Koja JIeXH y ’bAX0Boj nmosnatu. [laneonTosnomka,
MHUHEpaJollKa M CeJUMEHTOJIONIKA NCIUTHBAKka fIoKa3aja Cy 1a ce W3[BOjeHE jeANHUIE
pasiuKyjy y TOTJIefly reHes3e, Tj. fa MOJJIECHE Cepuje HUCY HacTajle €OJICKOM aKTHUB-
Hourhy, Beh (pryBHjamHOM akyMyJanmjoM y OKBUPY AJTyBHjATHUX PAaBHH CTEIICKUX peKa
WY TIpOLiecuMa CIMpama 1 Teuema Ha nogropunama Ppymke 'ope, y ckiony cioskeHor
KOHYCa JIeJTyBHjaTHO—TIPOJTyBHjaTHE TeHE3E.

YT1BpbeHo je ga cy y TepeHuma ceBepHO off CaBe NpeKO je3epCKUX MayIMHCKUX
cllojeBa, ajdW M Kao HHUXOBe O04YHE amuje, HaTaloXKEHe MOJIUICHETCKE je3epCKO—Te-
pecTmyHO—06apcKe Haclliare BeoMa XeTepOoreHOr JIUTOJOMIKOT cacTaBa. To cy TBOpeBUHE
ofyIaraHe pa3IMYUTAM MaJUHCKUM IIPOLECHMA y je3epCKO—MOYBApHY, 0ApCKy WIIH KO-
ITHEHY CPeinHy TOKOM AYTOT Iepuofa off Miaber ImiInoleHa [0 cTapHjer IJIENCTOIeHa, Y
BPEMEHY Kajja je yciej TeKTOHCKHX MOKpeTa O00aBJbeHO AM(EpEHIHjaTHO KpeTarmbe
paceguMa pas[iBOjeHHX OJIOKOBa W M3AM3ame Oeorpajckor pra u xopcra ®pymke I'ope
HacnpaM ToHyhux Tepena IlaHoHcke HU3Hje.

ITomro cy Te Hacmare BeoMa CTEpHIHE Y IOTJEAy cajpKaja MalleOHTONIOIIKOT
MaTepujana MIpEMeHOM OMOCTpaTUrpaCcKO—NaNeoHTONIOMIKIX METOla Hije UM Ce MOTJIa
IPEeNU3HO OfpEeAUTH cTapocT. Ha ocHOBY MeTofie cymepro3uiyje MoXe ce MpeTIOoCcTa-
BUTH J1a Cy TaJOXCEHe y Iepruofy Miabu InoneH (pOMaHjeH) ¥ CTapUjH €OIICHCTOLCH.

Henocpengny moBmaTy HMOMEHYTHMM HacjlaramMa y AOMEHY PEYHHX [OJIMHA YWHE
XeTeporeHe peyvHe MOJMIMKIMYHE TBOpeBHMHE. 300T CBOje BeJWKE MOBPIIMHE paclpo-
CTpamemha OBU CEUMEHTH HMMajy WM3IIIe[l je3epcKux Haciara. Mebytum, nurocTpaTtu-
rpagpcke KapakTepUCTUKE U cajipxKaj ¢ocuiiHe ayHe, ynyhyjy Ha 3akJbyyak jja je akBa-
TOPHjyM y KOMe Cy HaTaJOKEHN MMao AMHAMUKY pedyHe cpefuHe. Hanme, moBnavemeM
Bofga y IlaHOHCKOM JOMeHy cTBapa ce HOBH (hbJIyBHOJECHYAAUMOHH CHCTEM KOjH je,
ycenajyhu ce y BUIIEKpaTHO MOTamajyhy JUMHAYKY IIEHTPAIHY paBaH, CTBOPHO YCIIOBE
3a (popMupame cejuMeHaTa MOJUIUKINYHOT KapakTepa. IbuxoBa nosehana jeGibuna,
KOca CJIOjeBHTOCT W cHeli(puyHa pUTMHYKa CeUMEHTalydja yka3yjy Ha Be3y ca TeK-
TOHCKMM MpOIlecHMa Yy CMUCIY BUIIECTPYKOr NMOTamama. OBU CEAMMEHTH 3ay3HMajy
HIMPOKO MPOCTPAHCTBO Y JOMEHY PEYHUX AOJIMHA, JOK HBUXOBO IPICYCTBO HUje YTBPHEHO
UCTIOf] TOJJIECHHX CepHrja CTBapaHuX Ha MaguHaMa. CTapocT OBUX TBOPEBHHA yBplTheHa je
y Milabu eorutencToNeH (yHaB U THHI (ha3a).

Hemnocpeany noBiaTy peyHHM MOJNUIUKIMYHAM CEJUMEHTHMA YMHE peYHO—OapcKe
TBOPEBUHE IO UMjer TaJOXKeHa je JOJa3uio caMo Iocne npojchHor oramama cHera y
IUTAHUHCKUM PETMOHMMA, Kajia ¢y ce (hopMHUpaiy MUPOKH U IUIUTKY BOJIEHH OaCeHH, KOjH
Cy ce 3a BpeMe JIETHHX cylla O6p30 TpaHcopMucany y HA3 6apa Win cy MOTIYHO IIpe-
cymmBanu. TBOpeBHHE TajOXKEHE y OBAaKBUM CpefiHaMa IOKa3yjy JIiecomfaH XaOuTyc,
anu Ge3 Jpyrux OMTHHUX KapaKTepUCTHKa Koje OM MX CBpcTaje y THIWYHE JIECHE TBO-
peBuHe. BaxkHO je HarjlacUTH fa WCIOJ, OBAaKBOT THUIIA CEINMEHAaTa y AOMEHY PEYHHX
JIOJINHA JIeXXE €OINIEUCTONECHCKH PEeYHO—MOMUIUKINIHN CEJUMEHTH, JIOK HHXOBO HpH-
CYCTBO WCIOJ MOMJIECHHX CepHja CTBapaHUX Ha MajmHaMa Huje yTBpbeno. Ilpema cra-
poctu cy yBpirheHe y MUHAEIL.
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HcToBpeMeHO ca MHULMjaTHOM peYHOM (ha3oM y OOOFHMM [leJIOBUMa pedHor Hace-
Ha, Ha MaJiiHaMa MOMJIOKHUM CIIMpay, CTBOPEHHU CY MOJIIMTEHETCKH 3aCTOPH Off MPOJIY-
BUjaJTHO—/IETIyBUjalIHAX CeAMMeHaTa. To cy CeUMEHTH HacTajH MpOIechMa CIupama n
Teuemwa Ha noaropuHama ®pymke ['ope y ckiony cloXXeHOr KOHyca AeyBHjaTHO—IIpO-
JIyBUjaJiHE TeHE3e.

C o003upoM Ha OBaKaB pacmopej MaTepujaia, Moxe ce pehm ma je oBme ped o
[eJyBUjaTHO—TIPOJYBHUjaTHUM TBOpPEBUHAMa Koje cy Ha jy>kHoM mnipearopjy Ppyuke 'ope
U3rpajuiie MPOCTPAaHU CIOXKEHU IUIaBUHCKHU KOHYC, T3B. IpeAropHy Aenty. OBe Hacmare
NIPE/ICTaBIbajy €KBUBAJIEHT PEYHMX NOJNUNUKIMYHAX W PEeYHO—OApCKHUX cefiiMeHaTa 1
ofIaraHe cy of Miaber eomIencToIeHa, 3aBPIITHO Ca MAHJIEIIOM.



