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INTERDISCIPLINARY APPROACH TO SALVATION
OF THE SITE OF VINČA ‒ BELO BRDO
Nenad N. Tasić*
* Department of Archaeology, Faculty of Philosophy, University of Belgrade, RS.

Rezumat. Situl arheologic Vinča este foarte bine cunoscut arheologilor și publicului larg
încă din anul 1908, an în care au fost publicate primele descoperiri. De atunci, trei generații
de arheologi sârbi și-au desfășurat cercetările în acest sit, dezvelind obiecte și material arheologic de o deosebită importanță.
Pe de altă parte, până de curând, nu a fost oferită o atenție deosebită protejării și conservării
sitului Vinča ‒ Belo Brdo. Încă din timpul primelor săpături arheologice, întreprinse de M. M.
Vasić, se cunoșteau unele dintre amenințările la integritatea sitului. O astfel de amenințare este
reprezentată de alunecările de teren ce se petrec în partea de vest a sitului, afectând aproximativ 20% din întreaga suprafață a acestuia. O problemă foarte importantă este reprezentată
de faptul că alunecările de teren au afectat partea de sit ce conține cea mai mare concentrație
de material cultural și care se învecinează direct cu zonele cercetate în anii 1930 și 1980.
În această lucrare, actualul coordonator al cercetărilor arheologice de teren de la Vinča va
prezenta studiul interdisciplinar care a fost realizat pentru evaluarea conținutului subteran
pus în pericol din partea sitului afectată de alunecările de teren și pentru monitorizarea
direcției și vitezei acestor alunecări. Va fi prezentată aplicarea diferitelor metode de detectare
și monitorizare, în care au fost implicați geofizicieni, geologi, arheologi și topografi, împreună cu rezultatele acestor cercetări.
Cuvinte cheie: Vinča ‒ Belo Brdo, alunecări de teren, studii interdisciplinare, evaluare pericol.

1. Introduction
The site of Vinča – Belo Brdo was first discovered in 1905 when some finds,
which have fallen from the vertical section carved by the Danube, flow have reached
the curator of the National Museum in Belgrade. His name was Miloje M. Vasić, who
will later become known as the first excavator of Vinča. He was immediately aware
of the importance of this accidental finds and had set to find funds for test excavations which eventually happened in 1908. His research has proven the existence of vast
cultural deposit which reached more than 10 meters. M. M. Vasić successfully fundraised in following years and managed to conduct nine campaigns between 1908 and
1934. He published his excavations in four-volume monograph Preistorijska Vinča
(1932‒'6).
The site of Belo Brdo in Vinča is situated on the right bank of the Danube, fourteen kilometres downstream from Belgrade. This tell-type site formed on few slopes
oriented N‒E overlooking the mouth of the Bolečica stream emptying into the Danube.
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Fig. 1. Photograph taken during M. M. Vasić’s excavations at Vinča in 1934.
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Fig. 2. Aerial view of the site of Vinča showing position of the landslide.

Fig. 3. Satellite view of immediate surroundings of the site of Vinča showing
the position of the landslide and the proportion of afflicted area.
In pedological terms the earliest settlement, belonging to the Starčevo culture, was
dug in the primary humus which formed on the loess deposit. The site comprises of
at least 10 building horizons spanning from the Early Neolithic (5700 cal BC) to the
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Bronze Age, the Vatin culture1. On top of the site there is a medieval Serbian necropolis with more than 1000 inhumations2.
Further archaeological campaigns at the site of Vinča happened between 1978
and 1986 when post Neolithic strata had been investigated and another vertical section
cut in order to check Vasić’s stratigraphy3. In 1998 excavations were renewed once
again and the team has continued to excavate on the same place where excavations
of the 1980s had stopped4. New excavation techniques and new recording procedures have been applied using modern surveying technologies and IT.
Since 2004 the focus of the research has been shifted to the part of the site
which was suffering severe disturbance due to the natural processes such as landslip
and deterioration of vertical section. This part of the site, 9 × 4 meters in dimensions,
stands on the Northern part of the site and contains all cultural horizons. The deterioration processes have disconnected it from the site and there was imminent danger
for this portion to break apart and fall. It was decided that it should be excavated and
properly recorded. By the end of 2014 campaign the team has reached the bottom layers here and using new excavation technique (unit system) established precise Harris
matrix of this part of the site. Samples gathered from this part of the site were sent to
be dated by radiocarbon as the part of the project “Times of Their Lives”, led by
Alasdair W. R. Whittle and Alex Bayliss. These dates will represent the most comprehensive chronological database for the period between years 5700 and 4500 cal.
BC5.
From the time of M. M. Vasić’s excavations, based on his field documentation and photographs, landslips and deteriorations could be distinguished. In his field
journals he also mentions cracks and denivelations (Fig. 1). However, in early spring
of 2010, when north-western part of the site had been cleared of vegetation by local
land owners, the extent of the land slide became clearly evident (Fig. 2).
The denivelation between the original surface of the site and the surface of the
landslide is measured to be at some points almost 7 meters. Analysing the aero photos
and satellite imagery it became apparent that this landslide starts on the top of the hill
few hundred meters to the North-West from the site and ends in its very centre (Fig. 3).
The site was also threatened by high waters of the Danube on two occasions:
in 2006, when the water almost reached the vertical section of the site and in 2014,
when remarkable amount of rain (200 l/sq.m in a day) caused alarming raise of subterranean water. Since the first floods in 2006 and after severe deterioration of the
vertical section (profile) in 2010, the decision has been reached to perform all the
necessary preparatory work for the salvation of the site.

1

Tasić, 2005.
Nikolić, 2008.
3
Tasić, 1984; Idem, 1990.
4
Tasić, 2005.
5
Tasić et alii.
2
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Following activities have been performed:
‒Test excavations;
‒Geological and pedological analyses;
‒Detailed topography of the endangered portion of the site:
-precise GPS measurements;
-digital elevation model;
-topographic survey for future planning;
-establishment of monitoring points;
‒Aerial photography;
‒Geo tomography (geo-electric resistivity);
‒Geo-radar surveying;
‒3D scanning of endangered part of the site.

2. Test excavations

Fig. 4. Vertical sections recorded during the
2011 excavations of the test sounding.

In the summer of 2011 a part of the Vinča research team, led by Kristina
Penezić6, performed test excavations on
the vertical section at the landslide (Fig.
4). The aim of this excavation was to
clear the vertical section, inspect the
sequence of layers and record them as
we would be in the position to compare
them with the layers at the sunken part
of the site. Results obtained on this
occasion are rather significant, not only
regarding the position of layers but also
the vertical section has yielded different
picture from what we have already seen
at the central part of the site. Although
the test sounding is merely 40 m far from
M. M. Vasić’s excavations, where almost
10 m of deposit had been ascertained,
the measured depth of the cultural deposit was 6.2 m where the virgin soil was
reached. The other interesting fact is
that there were no burnt layers which
marked the youngest horizons of
Neolithic inhabitation at the central part
of the site. Furthermore, traces of ancient landslides have been also detected
(Fig. 5). The denivelation between the
surface of intact part of the site and the sunken part of the site was more than 5 m
and the strata on top of both parts correspond well with each other.
6

Center for Digital Archaeology, Faculty of Philosophy, Belgrade University.
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Fig. 5. Detail of the test sounding showing consequences of the
landslide which happened in prehistory.

Fig. 6. Diagram of the cross section of the site of Vinča acquired by
geological soundings.
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3. Geological and pedological analyses

Thanks to Kristina Penezić, Annette Kadeireit7, Heinrich Thiemeyer8 and
private enterprise from Belgrade ‒ Geoalfa ‒, geological and pedological analyses of
the strata at the site of Vinča have been performed. In 2010 and 2011 soil samples had
been taken from the geological sediments underlying the site and thoroughly analysed.
The aim was to establish the nature of geological layers on which the archaeological
site is positioned and to calculate the risk of further landslide motions.
This research, first of the kind in Vinča, has shown that under archaeological
layers which occupy more than 8 meters in depth (at some points even 9,4 m) and
which are the primary interest here lay primary humus and underneath it clay silt, all
quaternary deposits, which is followed by Pliocene marlstone silt and Sarmat period
marlstone and sand.
This research was of great importance for understanding of the nature of the
landslide at the site and also for the purpose of planning salvation project for the
endangered part of the site. The position of clays, which are being constantly soaked
with atmospheric water and un-regulated sewerage systems, which are the most probable cause for the sliding of the terrain, was established and a model of possible landslide activity has been made (Fig. 6).

4. Topography and Digital Terrain Model
In order to assess the present status of the landslide at the site topographical
survey was performed on two occasions in 2010. The first one performed since the
general topographical survey in 1953 was performed using GPS station (Leica GPS
System 500). Creating a digital elevation model was needed for more accurate assessments of the status of landslides on the north-western part of the site of Vinča. Also,
a digital terrain model (DTM) will serve as an excellent documentation backing for
other works on the landslide and on its salvation. To create a DTM we used geodetic
technique for measuring the coordinates using GPS (Global Positioning System). As
a receiver Leica GPS System 500 was used. To achieve greater accuracy (less than 5
cm) coordinate instrument readings had to act in differential mode, what has been
achieved in communication with stationary cells obtained by private enterprise Vekom,
Belgrade. The connection to them is achieved via GSM communication and adjustments to our receivers were accepted in real time. Our instrument was configured in
accordance with the relevant geodetic parameters needed for more precise work with
GPS in a wider area of Belgrade (geodetic datum, projection, ellipsoid etc.). To create
a DMR landslide areas, we measured the 3D coordinates of about 1600 points. The
remaining 700 points were taken in the vicinity to the landslide. The distance between
the points was about 1 m in the area of the landslide, or 2‒3 meters beyond it. This
part of the project was completed by the experts of the Department of Archaeology
of the University of Ljubljana in August 2010 (Fig. 7).

7
8

Heidelberg University.
Frankfurt University.
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Fig. 7. Digital terrain model acquired measuring 1700 GPS points.
It shows denivelation caused by the landslide.
Later that year more traditional topographic surveying was done for the purposes of planning in the form recognized by local authorities. This survey has been
done with a total station and the precision is even better than with GPS station. This
time entire site was covered with topographical survey.
Four year later than the first topographical survey another one was made in
order to check the standing of the landslide. Results of these two measurements performed 2010/2014 are shown in Figure 8. It is apparent that the landslide is active
and that the layers are still sliding towards the north-west.

5. Aerial photography
In 2010 aerial survey of the site was made. Some very useful photographs
have been obtained which illustrate well the extent of the landslide. Flying from the
North the camera took few snapshots which clearly show the direction of the landslide and the shape it took. These photographs, combined with digital elevation model
were used for visualization purposes during assessment of the scope of the landslide
and were also useful for awareness raising and fundraising purposes (Fig. 2).

6. Geo tomography
Geo tomography is a methodology of geo electrical surveying. This methodology is based on measurements of current intensity, the difference in potential and
electrical resistance of subterranean layers. When applied to archaeological needs
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Fig. 8. Comparative results of topographical surveys performed
in 2010 and 2014.
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those are usually man-made layers. Unlike some other methodologies of geoelectrical surveying which yield horizontal image of the underground, this one gives vertical
sections or profiles which is ideal for multi-layered sites such as Vinča – Belo Brdo.
Vertical geoelectrical profiles are acquired positioning geoelectrical pole-dipole array
in a straight line over the surface which will be surveyed. Potential electrodes are
placed at equal distance along the line. When electrical current is induced it is possible
to measure the variation of the electrical resistance in the underground. After software interpretation of the data a model of subterranean layers is obtained.

Fig. 9. Composite image with overlapped results of geotomography,
ground penetrating radar and digital terrain model.
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At the site of Vinča more than sixty meters profiles had been laid across the
site since the introduction of this method in 1998. In some cases we have been searching for the disposition of anthropogenic layers and the border of the settlement, while
on other occasions we were looking for the primary topography of the site before
human inhabitation took place in mid 6th millennium BC.
The most recent geotomography of the site was performed in 2010 by Momir
Vukadinović, an expert from the Jaroslav Černi institute in Belgrade. On this occasion nine profiles were positioned. The aim of this survey was to investigate the subterranean horizons at the part of the site endangered by the landslide. Our aim was to
establish the current state of the site in this part and to acquire more data for establishing the strategy of salvation and for future excavation purposes. We also wanted
to acquire more relevant details in order to locate the cracks and disturbances of cultural deposit caused by the landslide and establish the direction of its flow. Seven
profiles were laid traversing the sunken part of the site and additional two were laid
along the longer axis of the landslide (Fig. 9).
Results of this survey have shown anomalies of the cultural deposits which
prove that there is a landslide at the site (Fig. 10). Another important contribution of
this method was the confirmation of our previous assumptions that the layers on the
unaffected part of the site are reflected, although in somewhat distorted manner at the
part of the site affected by the landslide and that it is possible to get relevant archaeological data from the eastern bloc of the landslide, while in its western part the layers
are mixed up and it is hard to imagine that relevant contexts could be retrieved.
These results will determine our future approach to excavation of this part of the site
and will contribute to the methodology we will be using.

Fig. 10. Position of geoelectrical profiles in relation to the landslide.
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7. Ground penetrating radar survey
Geophysical method known as ground-penetrating radar (GPR) is non-destructive method which can record underground in 2D and 3D which is very useful
for archaeological prospection. It uses high-frequency radio waves which are transmitted into the subsoil where they reflect from the underground objects and structures.
Measuring the time interval within which a wave returns at the surface, allows estimating the depth of the features.
The aim of ground penetrating radar survey, which was performed in august
2010 by Branko Mušič9, was to check the data obtained using geo-tomography performed on the same part of the site. The ability of GPR to record the depth of anomalies
is particularly suitable for this purpose. Comparing finds of both methodologies (Geotomography and GPR) we are obtaining more reliable image of the underground structures. Because GPR is much faster and much more cost-effective than geo-electical
surveying it enabled us to cover most of the sunken part of the site and get the relevant picture of the landslide under the surface. We have tried to determine the character and position of deformations in the bedrock, which consists of anthropological and
geological loess deposits. Due to landslide activity it has been assumed that there exist
a number of deformations triggered by sliding of the deposit. Using GPR (model GSSI
SIR3000) seven areas at central and north-western part of the site have been surveyed
(labelled Kv 1 – Kv 7). The area Kv-1 was surveyed using 400 MHz antenna and on
the areas Kv2/Kv7 we used 200 MHz antenna. GPR survey has been conducted using
parallel profiles at 0.5 meters distance. For archaeologists, the most useful aspect of
this method are “time slices” which deliver a diagram of equal amplitudes of the signal in the same time interval. In this way we can get series of ground-plans on selected depths. Although numerous random time slices were obtained we have chosen to
present the most characteristic slice at -1.1 m (Fig. 9).
Using 200 MHz antenna on the areas Kv-2/Kv7 we wanted to discover anomalies which would indicate the deformations in the deposit caused by the landslide.
Anomalies which stretch in straight lines could be observed between -0.30 and -1.10
meters under the surface and indicate the direction of the landslide. One of main
obstacles for perfect functioning of this method are layers of wet clays and loessy
sands which have high electrical conductivity and therefore can cause severe loss of
signal. This soil composition was present at the sunken part of the site so the depth
of 110 cm was lowest layer the GPR could distinguish precisely (Fig. 10).

8. 3D scanning of the site
On several occasions in 2007, 2010 and 2014 3D scanning of the site was performed. The first 3D scanning was made in 2007 at the time it was decided to cover
the vertical section on eastern part of the site with an earthen rampart. This action was
inevitable due to large landslips which were affecting the vertical section of the site.
Vertical section of the site of Vinča has been regarded as a valuable exhibit for a long
time, since entire cultural deposit which was formed in the course of two thousand
9

of Gearh, Maribor, Slovenia.
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Fig. 11. 3D scanning at Vinča (2010).
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years was exposed on it. For
that
reason
we
have
performed 3D scanning using
state- of-the-art Leica ScanStation II and achieved 1 cm
precision10. In this way the
vertical section was transferred into virtual space where
it is still possible to make
measurements and inspect
layers and their relationship
in entire 150 meters strip
which was scanned on that
occasion (Figs 11, 12). Later
the vertical section was secuFig. 13. Diagram showing the exact position and red with earthen rampart.
size of a chunk of earth which fell from the ver- Similar endeavour was performed in 2010 with the
tical section of the site between measurements.
north-western part of the site.
Being an ideal place for testing new technologies, Vinča witnessed another
two 3D scanning events. Both were undertaken in 2014. The first one was taken
immediately before the floods which occurred in May 2014. After the floods we
made another scan as we would assess the changes at the site. An example (Fig. 13)
shows the full potential of this method since it is possible not only to detect the
changes (this time at the vertical section) but also to make precise estimation of the
amount of damage made.
Since all the 3D scans obtained so far at the site of Vinča are very precise and
geo-referenced, it is possible to consider them as reliable monitoring points for
tracking the landslide and its effects on the site.
Fig. 12. 3D scanning at Vinča (2010).

10

Tasić, Stepanović, 2010.
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9. Conclusions
Different methods of surveying and excavation have been applied at the site
of Vinča in recent years in order to obtain enough reliable information for future research and rescue of the site. The most useful among those were geological investigations, geo-tomography, DTM and GPR. Unfortunately wet clays and loessy sands
represented an obstacle for the machinery to see more details deeper in the sediment.
Only top 3‒4 meters could be interpreted using the data obtained by geo-electrical
method. The top 1.1 meter could be recorded with GPR. Overlapping results of these
three methods enabled us to see underground some three to four meters deep and
detect locations of Vinča culture architecture and sequence of layers within cultural
deposit on the sunken part of the site. However, the primary aim of this research was
not to acquire perfect settlement sequence but to obtain key elements for monitoring
of the landslide, and this task was successfully accomplished. According to geological observations confirmed in archaeological test sounding at the vertical section of
the landslide (Fig. 5) it can be confirmed that the landslide had been active in prehistory too and that it is still active. The rate and speed of the landslide cannot still be
precisely established but monitoring points and 3D scans (Figs 8, 11, 12, 13) have
been recorded for this purpose. It is now possible to make precise methodology of
future archaeological excavations and save time and resources excavating sections of
the site endangered by the landslide which have not been disturbed beyond the
possibility to reconstruct their primary position.
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