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New data on the geology of the archaeological site at Vinc¢a
(Belgrade, Serbia)
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Abstract. Landslides threaten Vinca, a world famous archaeological site of Neolithic culture. For this rea-
son, a field investigation and geologic-geotechnical research of the cores of seven exploration boreholes were
carried out. A very interesting structural setting was identified. The oldest stratigraphic unit consists of Middle
Miocene Sarmatian sediments, which were discovered along the right bank of Danube River and within its
riverbed about 300 m upstream from the archaeological site. These Sarmatian strata give evidence that the
Danube River eroded the right bank. In addition, within its recent valley, there is a fault zone along which a
block on the right bank was uplifted while a block on the left bank of the river that was subsided. All the bore-
holes passed through sediments of a previously unknown geological formation. It lies unconformably over
Sarmatian strip marls and makes the base for Pleistocene loessoid sediments (approx. 10 m under the surface).
These sediments were formed in a marsh-lake environment with a strong river influence. According to its
superposition, the supposed age of this formation is the Plio-Pleistocene. Above the right bank of the Danube
River, there are steep sections where Pleistocene swamp loessoid sediments were found. True loess deposits
are not present here, but are in the hinterland of the right bank of the Danube River. The loess delluvium was
deposited over the Pleistocene sediments. On the right bank of the Danube River, below the archaeological
site, there are the anthropogenic water compacted sands that were previously incorrectly shown on geologi-
cal maps as alluvial fans.
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AOcTpakT. BuHYa, CBETCKHM MO3HATH apXEOJOIIKH JIOKAIUTET HEOJHUTCKE KYJIType, YIPOXKEH je KIIN3H-
mruma. M3 tor pasiora, ypal)eHa cy reosioniko-reoTeXHUYKa MCTPaKMBamba je3rpa ceiaM UCTpaXHUX Oy-
IIOTMHA KAa0 W HENOCPEIHa TEepPEeHCKa Meperma. ToM IMPUWINKOM je€ WISHTU(HKOBAaH M BPJO 3aHUMJIBHB
CTPYKTYPHO-TEKTOHCKH CKJION TepeHa. Hajctapuja crparurpadceka jeMHUNA CYy CapMaTCKU (pUHO-TaMHHH-
paHu, TpaKacTH JIAIOPIM KOjU Cy OTKPHBEHH JIyXK AecHe obaie [[yHaBa kao u 'y caMoM Koputy peke, 300 m
Y3BOJHO O] apXCOJOLIKOT JIOKAIUTETa. IhIX0B MpOCTOpHH MONIOKAj yKasyje Aa AaHammu yHaB epogupa
CBOjy JecHy obaiy. OcuM Tora, Xy caBpeMeHe pedyHe JoiuHe JlyHaBa, IIOCTOjU pacemHa 30Ha IyXK Koje je
ONOK Ha JecHOj 00anmy M3OUTHYT HACyIpoT OJOKa Ha JeBOj o0aiu peke, Koju je cmymreH. CBHX cemam
OymotnHa je HaOyIIMIIO CeIMMEHTE A0 Cajla, Hemo3HaTe reojormke gopmarmje. OHU JeKe AUCKOPIAHTHO
IPEKO CapMaTCKHX TPAaKaCTHUX JIalopala, Koji HACY HaOyIeH! y OBHM OyIIOTHHAMa, a YHHE HeIIOCPEIHY I10-
JUIOTY TUIEMCTOLIEHCKHUM JIECOMIHMM Hacyarama (mpubmmwkao 10 m wcmox moBpimHe TepeHa). OBU ceau-
MEHTH Cy POpPMHUpPaHHU y 0apCKO-je3epCKOj CPEANHU Ca jaKuM yTHIajeM peke. [Ipema cyneprno3uiuju, CTapocT
oBe (hopmanuje Ou Omna y unrepsany Ilmuo-Ilneucronen. M3uan necHe obane JlyHapa, MocToje CTPMHU Ofice-
11 Ha KojuMa cy Taxole npoHalheHu IIIeHCTOIeHCKH 0apCKH JIeCOnIHN cenuMenTH. [IpaBu siec Huje npucyTan
OBJIe, au Tra uma Jasbe y 3anely necne obane /lynasa. JlecHn nenmyBUjyM je JIETIOHOBAaH M3HA[ IUICHCTO-
LEeHCKHX cenmeHaTa. Ha necHoj o6anu JlyHaBa, HCIO apXeONOLIKOT HaTA3HIITa, IPUCYTHH Cy aHTPOIIOTCHU
HaHOCH pedyTHpaHOr Mecka KOjU je paHuje MOTPEIIHO MPUKa3aH Ha TeoJOIIKHM KapTama Kao alyBHjajHU
HaHoC.

Kibyune peun: Crparurpaduja, capmar, [Iro-TutencToieH, KBaprap, apXeoJomKy JJOKAIUTeT BuHya.
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Introduction

An archaeological site of the Neolithic culture of
Belo Brdo (White Hill) is situated on the right bank of
the Danube River in the village of Vinca (N 44°45°43”,
E 20°37°23” — Fig. 1), 14 km downstream from
Belgrade. It was first discovered in 1908 by the Serbian
archaeologist Miloje Vasi¢ (VASIC 1932). Since then,
with several interruptions, numerous archaeological ex-
cavations have been carried out. The last campaign was

terials, and real treasure that were procured from other
parts of Europe (ANTONOVIC 2002; DIMITRUEVIC &
TripkOVIC 2006, DIMITRIEVIC ef al. 2010). The archa-
eological site is a very important part of the touristic
offer of Belgrade. Currently, the entire Vinca archaeo-
logical site is closed for tourists and protected with
thick layer of sand due to the landslide problems. For
this reason, geological and geotechnical investigations
were performed. Based on data from previous papers, it
is surprising that during 104 years of archaeological
excavations, neither geological
explorations, drillings nor de-
tailed geological research were
performed. Some of the geo-
logical data cited in the litera-
ture are incorrect to date (for
example, loess as the substrate
for the anthropogenic-archaeo-
logical layers — IVKOVIC ef al.
1966). Therefore, geological
and geotechnical investiga-
tions presented herein repre-
sent the first serious study at
the archaeological site. The re-
sults give a completely new
view of the geological struc-

Jogguud

ture of the terrain.

Belo Brdo is of great im-
portance for the pre-history of
European civilization (VASIC
1932, 1936; SREJOVIC & TASIC
1990; NiKoLIC & VUKOVIC
2008; TasiC 2008). As such,
the Serbian Government war-
ranted it the highest level of
state protection and classifies
it as an archaeological site of
exceptional importance. Today,
Vinca has the status of Archa-

Fig. 1. A) The location, B) a satellite image of the Vinca archaeological site (Google
Earth, 2012) and C) a simplified geological map of thze investigated area. The white
circles show the position of the boreholes. Key: M,, Sarmatian; Q;, Pleistocene
(swamp loessoid); Q,L, Pleistocene (loess); Q,d, Holocene (delluvium); Q,al, Holo-
cene (alluvial sediments); Q,ar, Holocene (archaeological layers); Q,n, Holocene

(technogenic deposits).

finished a few years ago (1998-2009). Vinca-Belo
Brdo was introduced into the treasury of world her-
itage as an object of prehistoric cultures. It is almost
entirely made up of the remains of a human settlement
and was occupied several times from the Early Neo-
lithic (ca. 5000 BC) through to the medieval period
(NIKOLIC & VUKOVIC 2008; SREJOVIC & TASIC 1990).
There are many artefacts and, jewellery and objects
made of precious and rare metals, vases, various ma-

eological Park. Unfortunately,
the site has received no ap-
propriate treatment in practice.
After so many years of excava-
tion, the practice shows that
little has been realised for it to
become the most valuable
object of the archaeological
heritage of Serbia. It needs a
lot of will, effort and financial
support for the site to become one of the jewels of the
geo-touristic offer of the City of Belgrade (RunpIC
2010; RUNDIC et al. 2010).

Material and methods

Seven shallow boreholes were drilled in the court-
yard of the Museum and the on the archaeological site
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and on the right bank of the Danube River (Fig. 1,
Table 1). Twenty-five cores samples were analyzed
and five samples from the Danube riverbed. Preli-
minary stratigraphic analyses were realised in the
field. No fossils were detected in the mentioned cores.
Five samples from the Danube riverbed were used for
palaeontological studies. A detailed biostratigraphic
and micropalaeontological analysis was made at the
Chair of Historical Geology, Faculty of Mining and
Geology, University of Belgrade. Classical methods
of the preparation of soft rock, i.e. cleaning (6% of
hydrogen peroxide) and washing were carried out
(0.5-0.063 mm sieves). 100 g of each dried residue
was observed under a stereomicroscope.

Table 1. Geographic position of the investigated boreholes
(WGS84).

No. | Boreholes Coordinates (WGS84)
1. V-1 N 44°45'42.83" | E20°37 21.41"
2. V-2 N 44°45'41.83" | E20°37'22.23"
3. V-3 N 44°45'44,12" | E20°37'20.31"
4. V-4 N 44°45'45.49" | E20°37'23.85"
5. V-5 N 44°45'44.33" | E20°37 24.76"
6. V-6 N 44°45'43,13" | E20°37'25.22"
7. V-7 N 44°45'44,97° | E20°37' 21.80”

Stratigraphic overview

The archaeological site at Belo Brdo is located
above the right bank of the Danube River, on the out-
skirts of the village of Vin¢a. Downstream, the mouth
of the Bolecka River flows into the Danube. The geo-
logical structure of the involved terrain consists of Mid-
dle Miocene Sarmatian sediments and Quaternary de-
posits (see the first geological map of this area — La-
SKAREV et al. (1932). A few decades later, a similar
stratigraphic conclusion was reached by VELIKOVIC-
ZAJEC (1953), IvkoviC (1966) and STEVANOVIC (1977,
1980). They concluded the Lower Sarmatian deposits
represent the geological background for different type
of Quaternary sediments. Besides Sarmatian stripped
and laminated marls and sandstones, sandy limestones
rich in microfauna were located on the hills above the
Village Vinca. They contain lot of foraminifera, which
indicates the younger level of the Sarmatian. Biostra-
tigraphically, the finding of Nubecularia novorosica,
which is a very characteristic species for the Middle
Sarmatian of Russia is very important. It suggests a
strong influence from the Carpathian domain on the
Pannonian Basin (VELIKOVIC-ZAJEC 1953). Relative-
ly recent stratigraphic studies in this area were per-
formed by SUMAR & RUNDIC (1992) and KNEZEVIC &
SuMAR (1993, 1994). As a conclusion, they confirmed

the presence of Sarmatian striped and laminated sandy
marls and alevrites belonging to the Lower Sarmatian.
Biostratigraphically, based on the foraminifer biozo-
nations, it represents the basal part of the Sarmatian,
the Elphidium reginum Zone.

Results
Middle Miocene (Sarmatian - M?)

The base of geological structure near the archaeolog-
ical site consists of Sarmatian brackish-marine se-
diments of the Late Middle Miocene. However, these
sediments were not found in all the prospecting bore-
holes. Probably, they lie much deeper than 65 m.a. s.1.
(Figs. 3, 9). Sarmatian strata were discovered on the
right bank of the Danube River (N 44°45°54”, E
20°37°21”) about 200-300 m upstream from the
archaeological site (see Figs. 2A, B). They are made of
striped and laminated sandy marls, alevrites and green
clay. In the lithological succession, there are an alterna-
tion of light interlayers enriched with calcium carbon-
ate and dark, grey-green laminas enriched with clay
minerals. The layers have very steep declines oriented
toward the N—NE (azimuth and dip angle of the surface
layer is 63/27 — see Fig. 2C). Besides, the Sarmatian
layers were found in the riverbed of the Danube River.
They are observed in the shallows at low water levels,
and they have steeper dip angles (more than 70° — Fig.
2D). However, there are strata that oriented toward the
S—SW, which probably indicate a local anticlinal struc-
ture within the Sarmatian sediments. Fossil macrofau-
na in the Sarmatian sediments near the Vinca archaeo-
logical site as well as in its vicinity is very rare and it is
assumed to belong to the lower part of the Sarmatian
(the so-called the Rissoa layers). Among the rare gas-
tropods, representatives of the genus Gibulla (Gibulla
cf. depressa, Gibulla sp.) and Cerithium sp. dominate.
Additionally, small bones of fish, otholites (Gadus? sp.)
and fragments of organic matter were identified.

Microfossil assemblages from three samples of the
striped alevrites were studied. A relatively poor fora-
miniferal-ostracod fauna was identified. In these asso-
ciations, the species Anomalidoides dividens, Ammo-
nia ex. gr beccarii, Loxoconcha cf. kochi, Elphidium
sp., Quinqueloculina sp., Xestoleberis sp. are domi-
nant. The fine-grained fraction of the samples shows
more mineralization of pyrite, clay minerals, quartz
grains, and faunal debris. In addition, small “balls” of
the algae Diatomiacae were noticed.

Biostratigraphically, the above-mentioned sedi-
ments belong to the lower part of the Volhynian Sub-
stage of the Sarmatian age — the Elphidium reginum
Zone (SUMAR & RUNDIC 1992). Such findings are
matched with previous studies of microfauna over a
slightly wider area at Vin¢a and Ritopek (VELIKOVIC-
ZAJEC 1953; SUMAR & RUNDIC 1992) and the general
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Fig. 2. Sarmatian sediments on the right bank of Danube River exposed during low
water level. A, within the riverbed; B, C, on the right bank; and D, an abrupt dip

angle of marls (more than 70°).

geological settings were given a long time ago by LaA-
SKAREV et al. (1932) and LASKAREV (1938).

Quaternary

The whole studied area except for a narrow strip
along the Danube River is covered by Quaternary de-
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posits. Stratigraphically, they
are belonging to both Quater-
nary epochs: the Pleistocene
and Holocene. Although the
age of the newly discovered
stratigraphic unit is not exactly
known, because of the succes-
sion of layers observed in the
field, they are here considered
as the base of the Quaternary.

Pleistocene (Q))

Pleistocene sediments have
a wide distribution. Among
them, two packages can be
divided by superposition: 1)
older deposits of unknown age
that are believed to belong to
the Plio-Pleistocene (Pl/Q;)
and 2) younger Pleistocene
sediments singled out here as
the Pleistocene (Q)

Plio-Pleistocene as a lower
level of the Quaternary was
never detected on the surface.
However, these sediments

were observed in all the prospecting boreholes. They
occur in the base of the Pleistocene sediments below
an altitude of 77 m. The lower boundary was never
established because all the exploration boreholes were
completed within them. Lithologically, the older
Quaternary deposits are made of greyish-yellow
alevrites, grey alevrites and clays with interbeds of
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Fig. 3. Comparative lithostratigraphic sections of the investigated boreholes. Key: Pl/Q,, Plio/Pleistocene; Q,, Pleistocene
(swamp loessoid); Q,d, Holocene (delluvium); Q,ar, Holocene (archaeological layers); Q,n, Holocene (technogenic de-

posits).
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Fig. 4. Location of the borehole V-5 (A) and details of cores (B) with the redeposited Sarmatian limestone (1) and grayish

alevrites and clays of Plio-Pleistocene (2).

fine-grained sands. More or less similar sediments were
discovered in all the boreholes located on the right bank
of the Danube River (boreholes V-4, V-5, V-6, and see
Fig. 3). They are found at a depth of about 4 meters
from surface (ca. 71 meters a.s.l.) and contain grey and
yellowish marls, and fine-grained laminated sands. In
some places, they contain organic matter. Fossils are
completely missing. In the other boreholes (boreholes
V-1, V-2, V-3, V-7) drilled in the courtyard of the
Museum and the archaeological site, the greyish-yel-
low alevrites, grey alevrites and clays have a maximal
thickness of more than 10 m (borehole V-1). Its lower

Fig. 5. The swamp loessoid at the base of steep banks of the Danube River (A, B).
Terrestrial and swampy gastropods represented by the genera Clausilia (C) and

Planorbis (D).

boundary is unknown because the mentioned borehole
was completed within this stratigraphic unit (Fig. 3).
In the borehole V-5, drilled on the right bank of the
Danube River below the archaeological site, a layer of
sandy gravel at a depth of 6.8 to 8.3 m was deter-
mined. Redeposited pebbles of Middle Sarmatian
sandy limestone with gastropod imprints were found
within it (Figs. 3, 4).

Pleistocene deposits are widespread in the village of
Vinca. They were detected in the notches along the steep
bank of the Danube River and around roads and other
buildings. Based on superposition, so-called swamp
loessoid (Q;) and loess (Ql)
could be separated among them.

Lithologically, the swamp
loessoid consists of grey and
greyish-brown alevrites, local-
ly stratified. They are weakly
permeable to waterproof. They
contain the remains of marsh-
aquatic fauna (mostly repre-
sentatives of the family Plan-
orbidae) and terrestrial fauna
with the genera Succinea,
Clausilia, Valonia, etc. (Fig. 5).
These sediments developed on
the right bank of the Danube
River. The loess’s delluvial and
anthropogenic deposits were
deposited over them. In genet-
ic terms, these sediments were
performed from eolian dust
and delluvial detritus in an
aquatic, wetland-marsh envi-
ronment.

Loess (so-called the slope’s
loess) includes younger Ple-
istocene deposits formed by
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the deposition of eolian dust and mixed with delluvial
deposits in the hilly terrain. It consists of greyish-yel-
low alevrites with pronounced vertical porosity. It has a
massive structure and numerous vertical cracks and
contains terrestrial fossil gastropods. It is not as wide-
spread in the archaeological site area as at higher eleva-
tions further inland from the Danube River (Fig. 1).
Based on analysis of the loess section in the brickyard
at Vinca, the presence of the four loess horizons and
three horizons of palaeosoil were identified. Actually,
the oldest horizon of the loess deposits involves swamp
loessoid sediments.

Holocene (Q,)

The youngest Quaternary deposits have a relatively
wide distribution on the surface of the studied area. A
few different sediments could be separated: delluvial
deposits (Q,d), alluvial deposits (Q,al), archaeologi-
cal layers (Q,ar) and technogenic deposits (Q,n).

The delluvial deposits are widespread on the slopes
above the right bank of the Danube River. Among
them, the loess delluvial deposits are dominant (Fig.
6). They cover the swamp loessoid and make the base
for the archaeological layers.

Fig. 6. Delluvial deposits as the base of the archaeological
layers (in the front of the archaeological site).

The alluvial deposits occur along the Danube River.
They have much narrower distribution than was
shown on the existing geological map (IVKOVIC et al.
1966). Herein, they are represented by small alluvial
deposits of sand and alevrites created during high
water level. They cover partially exposed Sarmatian
rocks or Pleistocene sediments. However, the alluvial
deposits are much wider distributed near the conflu-
ence of the Bolecka and Danube River (Fig. 1), espe-
cially going upstream to the area of Veliko Selo.

The archaeological layers have been the subject of
investigation for over 100 years. Their maximal

thickness on the steep section to the Danube River is
about 10.5 m. In the borehole V-2, drilled in the yard
of the archaeological site and the Museum, the
thickness of the archaeological layers is up to 7.8 m
(Fig. 7). They lay over deposits of loess deluvium
(humified in the upper part) the thickness of which
reaches to 1.7 m. Much deeper in the borehole section,
the Plio-Pleistocene unit was determined (Figs, 3, 7).
Based on the review of the open section on the right
bank of the Danube River and correlation of the bore-
holes, it could be concluded that the archaeological
layers were formed in a depression within a swamp
loessoid. Going towards the Danube, this depression
expands and deepens, so the archaeological strata
increase their thickness in that direction.

Fig. 7. A view on the archaeological layers (left) and the
new the Plio-Pleistocene unit (right) in the borehole V-2
(courtyard of the archaeological site).

Among the anthropogenic sediments, the most
important is a large communal dump of the City of
Belgrade, upstream of the archaeological site. At the
site, there are anthropogenic water compacted sand
and archaeological layers. Water compacted sand is
located on the right bank of the Danube River below
the archaeological site and the access roads to the
Danube. The thickness of these sediments in the bore-
holes reached up to 4.5 m (borehole V-6). On the
existing geological map (IVKOVIC ef al. 1966), these
technogenic sediments were incorrectly marked as
alluvial deposits of the Danube River.

Discussion

The geological study resulted in new knowledge
about the geology of the terrain within the archaeolog-
ical site of Vinca and its vicinity. The Sarmatian sedi-
ments on the right bank and the riverbed of the Da-
nube River, showed that this part of the terrain
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belongs to a tectonic block that was uplifted in rela-
tion to the blocks on the left bank of the Danube Ri-
ver, in Banat and the Pannonian Plain. The Sarmatian
sediments have a steep dip angle that increases
towards the riverbed of the Danube River (Figs. 8, 9).
This suggests the existence of a fault structure along
the present riverbed of the Danube River along which
there was differential movements of the blocks.

Fig. 8. The very abrupt dip angles of the Sarmatian strata
within the Danube riverbed.

The absence of significant alluvial deposits and the
presence of Miocene outcrops indicate that the right
bank of the Danube River was eroded at the Vinca
archaeological site. Historically, this process has been
proceeding for a long time. Most likely that, since the
existence of the Vinca culture up to the present, erosion
of the Danube swept away part of the embankment
with the archaeological layers that were closer to the
Danube. In the wider region, the Danube River valley
is a composite and very complex, with the river often
meandering and changing the water flow direction.
Here, there are alternations of the wide river valleys
with extensive alluvial plains and river sand bars with a
terrain where the alluvial plain is narrow or missing.

SW NE

Based on this, it is safe to state that the changing of
the flow direction and position of the riverbed of the
Danube River as well as the occurrence of meanders
occurred in the recent geological past (since the Early
Neolithic to the present). It is possible that once the
left bank of the Danube River was located much clos-
er to the archaeological site of StarCevo (Early Neo-
lithic Period). Later, the Danube River gradually shift-
ed more towards the south, closer to the archaeologi-
cal site of Vinca. Since the end of the Neolithic to the
present, the Danube River has incised into the right
bank with a part of the prehistoric settlement at Vinca.
This certainly had a great influence and is a specific
structural and lithological composition of the terrain.
Similar investigations were performed along the Sava
River, upstream from its confluence with the Danube.
They also suggest large neotectonic mobility during
the Late Miocene and Pliocene, and the creation of the
differently subsided block structures (MAROVIC &
KNEZEVIC 1985; MAROVIC et al. 2007). At that time,
the creation of these great rivers valleys was initiated
(KNEZEVIC & GANIC 2005, 2008; GANIC ef al. 2011;
RUNDIC ef al. 2011). In the area of the archaeological
site of Vinca, this study has shown the existence of a
previously unknown geological formation that was
discovered in the presented boreholes.

According to available data, the lower boundary of
this formation was not determined but is known to lie
unconformably over the Sarmatian and below the
archaeological settlement (Fig. 9). According to
superposition and facial characteristics, these younger
sediments originated from a lake-river-marsh environ-
ment. A detailed age of this new formation and its
facial features should be studied in future investiga-
tion. After the present study, it is possible to define
only the approximate age that varies between Upper
Pliocene—Lower Pleistocene. Thus, on the right bank
of the Danube River, in the basis of archaeological
layers, there is no loess deposits previously mentioned
in the all archaeological papers and field guides. In
fact, the swamp loessoid sediments lie below the loess
deluvium. In a wide bay within a swamp, the loessoid
sediments, were partially infilled by loess deluvium,
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Fig. 9. Simplified geological cross-sections of the investigated area. A, upstream of the archaeological site; B, near the
archaeological site. For the key see Figs. 1, 3. IV — Assumed fault.
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there are archaeological remains of prehistoric settle-
ment. In the borehole V-2, in the courtyard of the
archaeological site, the thickness of anthropogenic lay-
ers is approximately 7.8 meter and increases toward the
bank of the Danube River (up to 10.5 m — see Fig. 3.).
In the boreholes that passed through anthropogenic sed-
iments, many new artefacts were found that will be the
subject of future archaeological research.

At the part of the area with the anthropogenic sedi-
ments, landslides occurred, which were the result of
long-term excavations that caused the destabilization
of the soil. This is a negative consequence of the geo-
logical composition of the terrain and especially un-
skilled construction and urbanization of the area sur-
rounding the archaeological site. In particular, the in-
tolerable fact must be emphasized that for more than
100 years there was no supervision by experts in geo-
logy and geotechnics in the area, which is known as a
jewel of the natural, cultural, and historical heritage of
Serbia and Europe.

Conclusion

Vinca, a world famous archaeological site of Neo-
lithic culture, is threatened by landslides. For this rea-
son, geological and geotechnical research of the cores
of seven exploration boreholes was performed. This
resulted in new knowledge concerning the geology of
the investigated area.

The base of geological structure consists of Middle
Miocene Sarmatian sediments, which were discov-
ered along the right bank of the Danube River and in
its riverbed. These Sarmatian strata testify that the
Danube River eroded the coast and within its valley
there is a fault zone along which the block on the right
bank was uplifted with respect to the block on the left
bank of the River which subsided.

In all the boreholes, sediments of a previously
unknown geological formation. were identified. Li-
thologically, the formation contains grey alevrites and
clay with layers of fine-grained sands. They uncon-
formably overlap the Sarmatian strip marls and make
a basis for the Pleistocene loessoid sediments. In
genetic terms, the above-mentioned sediments were
formed in a marsh-lake environment with a strong
river influence. According to superposition, the sup-
posed age of this formation is the Plio-Pleistocene.

Above the right bank of the Danube River, there are
steep sections in which Pleistocene swamp loessoid
sediments are found. True loess deposits are not pres-
ent here, but in the hinterland of the coast at higher
elevations of the terrain. The loess delluvium was de-
posited over Pleistocene sediments.

On the right banks of the Danube, below the
archaeological site, there are the anthropogenic water-
compacted sands that were previously incorrectly
shown on geological maps as alluvial fans.

Archaeological layers are found within a swamp
loessoid palaeodepression that was partially filled
with loess deluvium. A part of the embankment with
the archaeological layers was probably destroyed by
erosion in the period from the late Neolithic to the
present.

A future study of the archaeological site of Vinca
should include geological studies that predict the
development of deeper wells, and a detailed geologi-
cal map with structural features.

Redeposited Sarmatian limestone (“puzarac” — a
limestone with gastropod dominance) belongs to the
younger sections of the Sarmatian, which were not
developed near the Vinca archaeological site. Such
material was transported by river and periodical flows
from the remote hills compared to the current bank of
the Danube River.
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Pe3ume

HoBu nmojanm o reoJioruju Ha
apXeoJIOIIKOM JIokaauTeTy Bunua
(beorpan, Cpomnja)

IIpBu nyt nocne 104 ronuHe UCKOIaBawma Ha ap-
XEOJIOIIKOM JIoKanuTeTy Bunrua-bemno Opno, ypahena
Cy TeOJIOIIKO-TeOTEXHUYKA HCTPAKUBaEkHa TEPEHA U
n30yIIeHO je 7 UCTpaXHUX OYyIIOTHHA Y MHJbY pela-
Bama Ipobiema KIW3UIUTA U ofpoHa. Tum mcrpa-
KUBamHMa je yTBp)EHO /1a Cy HajcTapHju CTpaTH-
rpad)cKu WIAHOBH CPEIHOMUOLICHCKH, CapMaTCKU
(UHO-JIaMUHUpAHU W TPAKACTH JarlopLUu KOju Cy
OTKPMBEHH J1yX AecHe obane JlyHaBa, Kao 1 y caMOM
KOpHUTY peke (Ha koTama 74—75 m u3HaJ HUBOA MOpa)
ok0 300 m y3BOIHO Ol apXCOJOUIKOT Hacesba. Y HU-
Ma je uaeHTuuKoBaHA (POCHIIHA acolyjalmja Koja
yKasyje Ha cTapuje HuBoe capMara (Rissoa CI0jeBH H
(hopamuHHUdepcka 30Ha ca enpuanjymMuUMa). Y CBUM
OyLIOTHHAaMa y JBOPHUILTY apXeOJOLIKOT JIOKAJIUTETa
n My3eja, ka0 W WCTOA era, Ha jJecHoj obamm Jly-
HaBa, CApMATCKU CEAVMEHTH HHUCY JIOLUPAHH jep ce
Haja3e Ha HEWTO BehuM penaTMBHUM JyOMHaMa.
CBux 7 OymioTwiHa je HAOYIIWIIO TPAIIKacTe CEeIH-
MEHTE JI0 cajla, HeIo3HaTe reoiomke popmarmje Koja
JISKU JUCKOPIAHTHO IPEKO CapMarCKUX TPaKaCTHX
Jlarnopana 1 YMHU HEeTIOCPEAHY MOUIOTY IICHCTOLCH-
CKUM JICCOUAHUM ceguMeHTHMa (mpulimkao 10 m
HCIIOJ IIOBPIIMHE TepeHa). JINToIomKY m1eaaHo, To ¢y
CHBE, AJIEBPUTCKE IIMHE U aJEBPUTH ca MPOCIIOjIuMa
¢uHO3pHMX meckoBa. Cinabo cy BOJONPOIYCHH U ca-
IpKe ocTarke Oapcke dayHe (peICcTaBHAI (haMITHje
Planorbidae) u xontHeHe ¢dayne ca pogosuma Clausilia,
Succinea v Valonia. Y T€HETCKOM CMHCIY, OBU CEIlU-
MeHTHU cy (HOPMHUPaHU y OAPCKO-j€3ePCKOj CPEIUHN ca
jakuM yTtunajeM peke. OBe Hacjare cy NPUCYTHE Ha
necHoj obamu ynasa. V3Hag mbuX Cy HaTaJOKeHH ce-
JVMEHTH JIECHOT AETyBHjyMa U aHTPOIIOT€HH Taslo3H.
[Ipema cynepnosunmju, cTapocT OBE HOBE CTPATH-
rpadcke jenuHune O6u Owna y wHTepBany llnmomeH—
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—Ilmencronen. [pyrux mokaza o OJIMIKOj CTapoOCTH 3a
cana Hema. M3Han necne ob6ane JlyHaBa, mocroje cTp-
MH OZCEIM Ha KOjUMa Cy IUICUCTOLEHCKH, MOYBAPHU
JIECOMIHU CeJUMEHTH Takohe mpoHahenu. Ilpasu nec
HUj€ IIPUCYTaH Ha CaMOM JIOKAJIUTETY, aJli Ta UMa Jajbe
y 3anehy nmecne obane JlyHaBa. JlecHu nemyBHjyM je
JICTIOHOBaH M3HAJ IUICUCTOLICHCKUX ceauMeHara. Ha
necHoj obamu JlyHaBa, MCIIOA apXEOJIOLIKOT Hajla3u-
LITa, IPUCYTHH CY aHTPOIIOT€HH HAHOCH pedyaupaHor
recka KOjU j€ paHHWje MOTPENIHO TpHKa3aH Ha
r€0JIOIIKMM KapTaMa Kao aayBHjaJHU CEANMEHT.
VYpahena reosnomka HCTpakuBama yKaszyjy nOa
capMaTCKu CEAMMEHTH Ha AecHoj obdaim JlyHaBa kao
Uy caMOM KOPUTY peKe, MPHUIMaajy jeIlHOM TEKTOH-
CKOM OJIOKY KOjH je M3IUTHYT y OAHOCY Ha O1ok(oBe)
Ha neBoj obanm /lynaBa n y banary. O Tome cBemoue
BpJIO OIITPH TafHu yrIoBHU (Tipeko 70°) 1 OHU Cy cBe
cTpMuju uayhu on gecHe obaie Ka caMOM KOPHUTY
peke. To nasbe yka3yje Ha TIOCTOjambe jeJHE PA3IOMHE

CTPYKTYype Iy cajaumer kopura JlyHaBa Koja je U
YCIIOBMJIA PA3JIMUUTO KpPEeTame OJIOKOBA.

OxcycTBO 3HauajHHUX ajlayBHUjallHUX Haciara |
MIPUCYCTBO MHOLIGHCKUX M3JaHaKa Ha JECHO] o0aiu
JyHaBa, ykazyje Ha epo3ujy Te o0aJie KOjy BpIIHA cama
pexka. VMcropujcku menaHo, oBaj MpoIec je MpucyTaH
Beh myxe Bpeme. Bprno je BepoBarHO jaa je, o HEO-
JUTa 10 JaHac, JlyHaB epoioBao M OfHEO zeo odaie
ca apxeoJIONIKMM CII0jeBMMa KOjH Cy Ownm Onmxe
peun. AKo ce 3Ha Aa je y MIHpeM MOApYydYjy HOIHHA
JlyHaBa KOMIIO3UTHA, peKa 4YECTO MEHma Ipasal U
MOCTOje TI0jaBe MeaHJApPUpama, OHJA je IMPETXOIHA
MPETIIOCTaBKa jOIII peaHHja.

Hanazak komazia capmarckor kpeurhaka (“myskapair’)
y OymotuHu V-5, ykadyje Ha mialle HUBOE capmara
(cpemmu capMar) KOjH je OBJIE PEICTIOHOBaH JIOKATHO.
TakaB MaTepujasl je TPaHCIIOPTOBAH MAamOM PEKOM HITH
OyjU4HMM TOKOBMMa W3 3ajieha W ylnasbeHHjUX BHUIINX
NOZIpyYja y OHOCY Ha apXCOJIOIIKH JIOKAJIUTET.





