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STONE RAW MATERIALS IN THE VINCA CULTURE:

PETROGRAPHIC ANALYSIS OF ASSEMBLAGE
FROM VINCA AND BELOVODE

Abstract. — This paper shows the results of petrographic analyses of raw materials used for making the ground stone industry
implements in two Vinca culture sites: Vinca and Belovode. The assemblages from the aforementioned sites feature
a number of specific characteristics. In Vinca, in late strata, a kind of devaluation in the selection of stone raw materials
is registered, which is closely related to the decline in quality of stone processing and may be a consequence of territorial

narrowing of the Vinc¢a culture per se in its later phases, and of introduction of metallurgy in everyday life. For this reason an
analogy with the Belovode site was made, which subsists only throughout the early phase of the Vinca culture and is doubtlessly
a metallurgic settlement. Petrographic analyses of the raw materials from which ground stone tools used to be made
at the Vinca and Belovode sites are only a part of the commenced petro-archaeological research. They imply that further
investigations should focuse on field work, principally in the vicinity of the sites themselves. Primarily by petrographic, and,
as applicable, by other analyses of samples brought from the field work, and by comparison of the tools, it could be possible
to define more precisely the territory from which the raw materials originated.

Key words. — Neolithic, Vinca culture, stone raw materials, petrographic analyses.

he issue of the origin of raw materials and

routes along which they circulated is probably

one of the most interesting matters to study in
the field of prehistory. It is probably the stone raw ma-
terials that, to the greatest extent and in a most tangible
manner, demonstrate the specific points of contact bet-
ween mutually distant areas. Our territory and prehis-
toric cultures in it, primarily those Neolithic and
Aeneolithic, have not still been investigated to a degree
where there can be any discussion about the circula-
tion of raw materials within those cultures. For the
time being, locations of the sources of the raw materials
used in making stone tools, arms, and other items are
still within the domain of supposition. For this reason,
the routes along which these raw materials moved, from
their source to the final products, have also remained
in the domain of speculation. The same is true about
the circulation of rocks and minerals outside the
borders of the Neolithic cultures in our territory. Thus,
for instance, the attempt to link the rare occurrence of
small tools with a blade made of jadeite or nephrite in
Serbian Neolithic! to the widespread use of so-called
»green stone« (serpentinite and jadeite) in Macedonian
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Neolithic,? will remain a speculation for the moment,
mostly because of the absence of precise petrographic
and geochemical analyses which could provide a
straightforward answer in respect of the exchange of
stone raw materials from the territories occupied by
other cultures.’

Study of the Vinca culture late phase, in terms of
technology more Aeneolithic than Neolithic, has
recently become a focus in the study of Vinca stone
production. It is very important to investigate in what
way the decadency of one culture is reflected on the
level of use of the raw materials in such circumstances:
whether the diminishing of territory has any impact on
the decrease in the stone raw materials quality due to
more limited accessibility of the deposits of better
quality stone, and whether stone »ersatz« of poorer
quality are more used in early phases of the Vinca

1 Antonovié, 2003, 34-37.

2 Smoor, 1976, 178; Weide, 1976, 282.

3 All objects from the territory of our country declared to be
made of jadeite and nephrite have been analyzed only macroscopi-
cally!
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culture. The attempts were made to answer these ques-
tions by comparing stone industries from the two sites,
Vin¢a and Belovode,* from which the stone assem-
blage is examined petrographically.

The main reason for choosing to analyse these two
sites is the specific nature of the development of their
ground stone industries. In Vinca, in late strata, a kind
of devaluation in the selection of stone raw materials
may be identified, which was a result of the territorial
narrowing of Vinca culture itself in its late phases.
Related to this is also a deterioration of the stone
processing quality, which begins with the Gradac
phase and becomes quite noticeable in the late Vinca
strata. Both phenomena from the late Vinca strata may
be related to the introduction of metallurgy in every-
day life of the Vinca population. It was for this reason
that a comparison was made with the Belovode site
which subsisted solely through the early phase of Vinca
culture and was doubtlessly a metallurgic settlement.
Carelessness in stone processing can be traced here
ever since the early Vinca culture, and the selection of
raw materials implies the local sources, territorially
connected with copper ore deposits.

MODELS OF STONE USE
IN SERBIAN NEOLITHIC

When studying the origin and circulation of stone
raw materials in Neolithic and Aeneolithic, one must
take into account some general issues in the develop-
ment of stone items production and use.’ In the territory
of what is today Serbia during the Early Neolithic (Pro-
tostaréevo according to D. Srejovi¢, Gura Baciului
according to M. Gara$anin, Star¢evo I according to D.
Garasanin and V. Miloj¢i¢, ENCB according to N. N.
Tasic¢),% the presence of Mesolithic tradition is apparent
in the selection of raw materials and processing of stone
in Early Neolithic. The influence of the Mesolithic tra-
dition may be traced, in some of the Starevo culture
sites, even during the Middle Neolithic. In the chipped
stone industry assemblage, in addition to the distinctive
Neolithic inventory, microlithic tools, recorded at some
of the Early Neolithic sites (Donja Branjevina, Usce
Kameni¢kog potoka, Knjepiste, Blagotin, Velesnica),’
is indicative of the Mesolithic tradition and, perhaps, a
still active fast bow-and-arrow hunting as an ancient
economic sector surviving from the past times. A part of
the Mesolithic tradition was the exploitation, in terms
of technology, of less quality raw materials, such as rock
crystal, quartzite, and opal, which is directly linked to the

then increased need for the raw materials for making the
hunting weapons to be used only once. The use of the
rock crystal in the chipped stone industry was recorded
in Grivac, Divostin, Blagotin and Popovi¢a Brdo in the
vicinity of Sabac.® It seems that Grivac can be associa-
ted with the exploitation of primary deposits of rock
crystal.” A greater presence of quartzite has been re-
corded in the assemblage from some of the Star¢evo
culture sites, in Blagotin and Velesnica for instance. In
case of Blagotin, it is quite possible that organized
exploitation of primary quartzite deposits took place
there.!% Exploitation of opal,!! namely of opalized ser-
pentinite, was recorded in Rudnik, Glavica — Krivo
Polje locality in Ramaca, where, upon a very limited sur-
face exploration, it was assumed that it was an Early
Neolithic quarry.!? The first analyses of the material
from the recently discovered mine-quarry Lojanik in
the vicinity of Mataruska Banja suggest that stone
exploitation took place there back in Early Neolithic.!?
Regardless of all these examples, based on what we
know from the explorations that have been completed
thus far, there can be no question about the exploitation
of precisely defined sources of stone, but rather about
the orientation to the same kind of the rock/mineral,
regardless of their origin, which is indicative of a kind
or organized procurement of raw materials. Aforemen-
tioned uniformity in the selection of raw materials can
be traced to the chipped stone industry, while in making

4 Eponymous Neolithic site in Vin¢a has been excavated, with
interruptions, for almost a century: 1908—1913, 1924, and 1929-1934,
by Miloje M. Vasic¢, and in the period 1978-1986, and from 1998 to
date, the research has been continued by the Serbian Academy of
Sciences and Arts Committee for Archaeological Explorations in
Vinc¢a (Bacuh, 1932; Bacuh, 1936; Bunua y npaucropuju..., 1984;
Tacuh, 2005). The exploration of Belovode began in 1994, and the
research conducted so far showed that this is a very significant loca-
lity, shifting the lower chronological limit of metallurgy introduction
to the very beginning of Vin&a culture (Sljivar, Jacanovic, 1996).

5 Tt should be noted that models of stone raw materials use
during Neolithic were defined in our country only based on the re-
search made to date and without relying on any more thorough or more
comprehensive analyses of stone materials, since the latter have not
been undertaken in Serbian archaeology as yet.

6 Arandelovi¢-Garasanin, 1954, 136; Garasanin, 1979, 119-120;
Milojéic, 1950, 109-110; Srejovi¢, 1988, 15-17; Tasi¢, 1997, 43.

7 Sari¢, 2000, 242-243.

8 Bogosavljevi¢-Petrovié, 2004, 382, 388-390, 408; Sari¢, 2003,
14-19; Tringham et al., 1988, 205-206.

9 Bogosavljevié-Petrovi¢, 2004—1, 389.

10 Sari¢, 2002, 19.

11 Tdentification of materials according to Jovanovi¢, Mili¢ 1988,
57-60.

12 Jopanosuh, Mumuh, 1988, 57-60.

13 Borocapmesuh-Ilerpopuh, 2006.
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Fig. 1. Geographical position of the Vinca and Belovode sites
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implements of ground stone, as a completely new pro-
duction, no rules have been recorded with regard to the
choice of raw materials. The exception to be noted is
moderate use of jadeite, nephrite and serpentinite, which
are the only materials suggesting any premeditated and
intentional use of a certain type of stone, but which at
the same time may add up to the importation of raw
materials from distant areas, or the influence of neigh-
bouring cultures.'*

The first breakthrough in the development of stone
industry in Neolithic occurred in the classical phase of
the Starcevo culture (Starcevo II-III according to D.
GaraSanin, Star¢evo II-1V according to Miloj¢i¢, MNCB
according to Tasic).!> In the ground stone industry the
uniformity was introduced with regard to the selection
of raw materials and implements making. In addition to
sporadic use of other rocks, macroscopically identical
fine-grained rocks in different shades of grey, greyish
green and greyish brown have become predominant.
Only axes, adzes, and chisels were made from these
rocks. As opposed to those in Early Neolithic that were
made using the graining and polishing techniques, in this
Neolithic phase semi-products of already mentioned

CTAPUHAP LV/2005.

ground-edge tools were made in the manner identical to
that in case of the chipped stone industry implements.
In this way there occurs the approximation, in terms of
technology, of these two industries. In the final phases
of the Vinca culture, this will result in complete over-
lapping of the chipped stone and ground stone indu-
stries to such an extent that, in case of a large number
of tools, it is not be possible to distinguish between the
types of implements. This overlapping is partly reflected
in the manner in which implements were made, but is
much more apparent and striking in the selection of the
same raw materials. The aforementioned uniformity in
the selection of raw materials and making of implements,
introduced in the well-developed Starc¢evo culture, will
continue in the Vinca culture. That is why the »Starce-
vo—Vinca technocomplex« is a much more appropriate
name for the ground stone industry during the Middle
and Late Neolithic.

14° Antonovi¢, 2003, 34-37, 132.
15 Arandelovi¢-Garasanin, 1954, 136; Miloj¢ic, 1950, 109-110;
Tasic, 1997, 44.
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The second breakthrough took place in the Gradac
phase. It denoted further development of Vinca culture
in its late phases (Vin¢a—Plo¢nik according to M. Ga-
rasanin, Vinca C-D with the part B2 according to
Miloj¢i¢, Gradac phase I-III according to B. Jovano-
vi¢).1® Obvious example is the widespread use of the
so-called »light white stone«, primarily in the ground, but
at some sites in the chipped stone industry as well.!” The
use of these raw materials, of poorer quality in techno-
logical terms, brought into the Vinca stone industry the
lack of care and casualness in stone processing. The
chipped stone industry follows the same late Vinca trend,
thus affirming the presumption that degradation and
disappearance of a culture is first visible in the techno-
logical changes.

There can be no doubt that certain patterns were
present with regard to procurement of stone raw mate-
rials in the Neolithic, which is also apparent from what
was said above. However, what remains unknown is
the way stone was procured: whether there were any
precisely defined deposits or quarries from which the
stone was excavated, or seemingly identical raw mate-
rials were gathered randomly. In the groundstone
industry of Star¢evo—Vinca techno-complex, two big
groups of rocks that dominate in the material were to
date macroscopically identified. They are classified
solely based on their physical and technical characte-
ristics: fine-grained greyish-green and »light white
stones«. That is precisely why it has been decided to
have these two broadly defined groups of rocks more
accurately defined. Microscopic analyses were made
on selected samples from several sites in Serbia, origi-
nating from different Neolithic phases: Vinca, Belo-
vode, Lepenski Vir, Donja Branjevina. Findings of the
analyses conducted on these materials from Vinca and
Belovode (Fig. 1) are presented in this paper; they were
selected because they are culturally and territorially
related.

PETROGRAPHIC ANALYSES

The complete sample collection from the Vin¢a and
Belovode sites was macroscopically examined, and
characteristic samples were analysed microscopically
as well. The polarisation microscope for transmitted
light, Leica DMLSP equipped with digital camera Leica
DC 300 was used. In the following text the results of
selected petrographic analyses (macro- and microscopic
examinations) of 24 samples from Vinca, 16 of which
originate from the excavations in the period 1998-2004,

while eight samples come from the period of 1933—-1934
will be presented.'® Seven samples from the site in Belo-
vode are also studied. The analysed samples are shown
in table, below as well.

RAW MATERIALS
FROM THE LOCALITY OF VINCA

In the Vinca locality, stone objects manufactured by
grinding were mostly made from metamorphic rocks,
while igneous and sedimentary rocks were much less
presented. According to mineralogic and petrographic
characteristics, the material is classified in seven groups
(in order of increasing abundance): (1) kornites, (2)
greenschists, (3) kornites/spotted schists, (4) metasilt-
stones, (5) silicified magnesites, (6) diabases and meta-
diabases, and (7) metamorphosed tuff (Table). The rocks
belonging to the groups 1, 2, 3, 4, 6 and 7 are macro-
scopically very similar and can be roughly described
as fine-grained greyish-green rocks, which is the des-
cription under which they are recognised in archaeolo-
gical literature.'”

Kornites

Macroscopic appearance. Kornites appear as fine-
grained, hard, aphanitic rocks, greyish-green, or dark-
grey to black in colour, sometimes with black or red
intralayers or darker strips. Fabric of kornites is gene-
rally massive with elements of a banded structure.

16 Garasanin, 1979, 175-181; Jovanovi¢, 1992-1993, 10;
Milojéic, 1949, 70-81.

17 In our archaeology to date it has not been precisely deter-
mined what kind, or kinds of rocks we are discussing when we talk
about the so-called »light white stone«. This description covers ma-
croscopically similar rocks whose main characteristics include that
they come in different shades of off-white and ecru, that they are
relatively soft (unless they are silicified), that they are mostly porous
and, therefore, light. Based on a small number of analyses (petro-
graphic analyses, DTA, X-ray powder diffraction), these rocks have
been differently defined: as magnesite, porcelainite, diatomeic soil,
diatomeic shale, ash tuff, etc. (Antonovi¢, 1997, Sari¢, 2002, with
quoted relevant bibliography). It is precisely due to such level of
disparity with regard to the name, whose presence can be doubtlessly
attributed to the fact that more thorough petrographic analyses have
never been conducted, that for the time being our archaeology most
often uses descriptive names such as »light white stone«, »soft white
stone«, or »white rocks of different origin«, which nevertheless
offers closest insight into the macroscopic appearance of this raw
material (Antonovic, 1997; BorocasiseBuh-ITerposuh, 1992, 9-11;
Bogosavljevi¢-Petrovic, 2004, 385-387, 411; Sari¢, 2002, 20).

18 Anronosuh, 1992, 31-32; Antonovic, 2003, 38—40.

19 Antonovic¢, 2003, 16-20.
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sample exi?fgl(:)ifm circumstances of findings type of rock
VINCA
UZ-1 1933 depth 5.7 m, IB 116
uz-7 1934 depth 6.5 m, IB 336
uzZ-19 1934 depth 6.3 m, IB 377
UzZ-24 1934 depth 6.7 m, IB 301 .
Kornites
UzZ-30 1934 depth 6.5 m, IB 354
DV-19 2002 square CIV/2, locus 23, furnace 02/02, C-332
DV-20 2002 square CIII/4, locus 18, excavation level 2, edm 932, C-314
UzZ-16 1934 depth 7.3 m, IB 550
DV-7 2004 square CIII/4, locus 9, unit 31, edm 189
DV-8 2004 square CIV/2, locus 14, unit 1, excavation level 1, edm 70 Spotted schist/kornites
DV-9 2004 square CIV/2, locus 9, unit 37, edm 232
DV-10 2002 square CIV/4, locus 1, pit 05/02 (9), edm 822
DV-16 2002 square CIV/4, locus 10, excavation level 2, edm 810
DV-17 1998 square DIV/1, locus 9, excavation level 1, C-207 Greenschist
DV-18 2004 square CIV/2, locus 25, edm 106
UzZ-9 1934 depth 7.3 m, IB 466
UZ-3 1934 depth 8.0 m, IB 218 Metasiltstone
DV-11 2004 square CIII/4, locus 9, unit 5 edm 113
DV-1 2004 square CIII/2, locus 14, unit 2, excavation level 1, edm 023
DV-2 2004 square CIV/2, locus 24, unit 1, edm 011 Silicified magnesite
DvV-4 2004 square CIII/4, locus 19, unit 1, edm 085
DV-15 1998 square EIII/3, locus 1, excavation level 1, C-184 Metamorphosed tuff
DV-6 2004 unit 20 — extension unit 20 Metamorphosed diabase
Surface findings from the southern excavation profile .
Dv-14 1 2004 from the 1980, edm 321 e Diabase
BELOVODE
DBV-1 2000 Trench VII, excavation level 21
DBV-7 1998 Trench VI, excavation level 16, surface with burnt soil, C-701 . . .
- - - Albite-epidote schist
DBV-8 1998 Trench VI, excavation level 11, surface with burnt soil, C-689
DBV-9 1998 Trench VI, excavation level 10, C-668
DBV-3 2000 Trench VII, excavation level 10 Epidote schist
DBV-5 2000 Trench VII, excavation level 17, C-922 Epidote schist
DBV-6 2000 Trench VII, excavation level 11 Sandstone (litharenite)

Table — List of the macroscopically and microscopically analysed samples with the information
about the circumstances of the findings and rock types

Tabena — INotuc y30paka anaausupanux MaKpoCKOUCKU U MUKPOCKOTUCKU ca HOgauuma
0 YCA0BUMA HAAA3A U Ogpegbama cliieHa

Microscopic appearance. Kornites are fine-grained
rocks with granoblastic texture, with elements of por-
phyroblastic, lepidoblastic, or nematoblastic texture in
some samples. The main minerals are epidote and quartz,
+/— albite, and there sporadically appear also the spiky
actinolite (UZ-7, UZ-19), small quantities of chlorite,
biotite and tourmaline (UZ-24), scapolite (UZ-30), a
certain quantity of sericite (DV-20), as well as the asso-
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ciation of actinolite, rare plagioclase and wolastonite,
along with the opaque mineral (haematite?) in the
sample UZ-16.

Epidote, together with quartz, dominates in all
samples. It occurs as tiny, up to about 0.2 mm in dia-
meter, isometric grains homogenously distributed in
the groundmass. In the sample DV-19, epidote forms
strips that are up to 1 mm thick, where a greater quantity
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Fig. 2. Microscopic appearance of the raw materials from the Vinca site:
A — kornites (DV-20): granoblastic texture; Nx; vertical edge of photograph 1 mm;
B — greenschist (DV-17): microscopic appearance; Nx; vertical edge of photograph 1 mm;
C — spotted schist/kornites (DV-8): porphyroblasts of albite (arrows); Nx; vertical edge of photograph 2 mm;
D — metasiltstone (DV-11): microscopic appearance; Nx; vertical edge of photograph 2 mm;

E — diabase (DV-14): ophitic texture; Nx; vertical edge of photograph 2 mm; F — metamorphosed diabase (DV-6):

relicts of former phenocrysts of clinopyroxene (arrows); Nx; vertical edge of photograph 2 mm;

G - silicified magnesite (DV-2): siliceous matter (arrows) in cryptocrystalline magnesite; Nx;
vertical edge of photograph 1 mm; H — metamorphosed tuff (DV-15): clasts of quartz of volcanic origin (arrows) in

metamorphosed tuff; Nx; vertical edge of photograph 1 mm

Ca. 2. Mukpockoticku usiieg cuposura ca sokaauiieiia Bunua:
A — kopnuini (DV-20): ipanobaacmiuuna ciapyximypa, Nx; sepiiukaina usuya gomoipaguje 1 mm;
B — 3eaenu wxpumay, (DV-17): mukpockoiicku usiaeg, Nx; eepuiukaina usuua gouioipaguje 1 mm;

C — tieiasu wikpumau/kopuui (DV-8): woppupobaaciu arbuitia (ciipesuye); NX; eepliukaina usuya
powmioipauje 2 mm; D — memiaanespoauiis (DV-11): muxpockoiicku usinteg;, NXx; sepiiukaiHa usuua
gomoipaguje 2 mm; E — gujabas (DV-14): oguiticka ciapykimypa gujabasa; Nx; eepuiiukaina usuua ouioipagduje
2 mm; F — metmiamopucanu gujabas (DV-0): peauxitiu Hekagaumux QeHoKpUCiaia KAUHOTUPOKCeHa (clpeauue);
Nx; geptiuxaana usuua gomoipaguje 2 mm; G — cuaupuxosanu mainesutii (DV-2): cuauuujcka maiiepuja
(cwipeauua) y kpubdmiokpuciaiaciiom mainesuiity; Nx; eepliiuxkaina usuua gouioipaguje 1 mm;

H — memmiamoppucanu wygh (DV-15): kaactiu keapya 8yakanoieHol opekaa (cipeauua)

y metiamoppucanom wmydy,; Nx; sepliiukaina usuya Gotioipaguje 1 mm



STONE RAW MATERIALS IN THE VINCA CULTURE 59

of salic minerals occurs. Only rarely, accumulations of
larger usually prismatic epidote crystals, can be observed.
It can constitute up to 65 % vol. of the rock. Quartz is
mostly fine-grained, about 0.005 mm to about 0.1 mm
in diameter. It is associated with albite and these two
minerals form salic stripes approx. 0.2 mm (DV-20)
wide. Albite, together with quartz, can make up to 35 %
vol. of the rock. It is located in the interstitial spaces or
occurs as rare irregular porphyroblasts (Fig. 2A) dis-
playing double twinning.

Greenschists

Macroscopic appearance. These rocks are charac-
terised by the greyish green to green colour. They are
fine-grained, show granoblastic to lepidoblastic texture,
and massive in fabric.

Microscopic appearance. Rocks of this group are
of granoblastic and nematoblastic texture (and lepido-
blastic one in sample DV-17), and of massive, locally
banded (DV-17) and schistose fabric (DV-18). Accor-
ding to the mineral composition, they can be defined as:
epidote schist (DV-16), chlorite-epidote schist (DV-17)
and epidote-amphibole-chlorite schist (DV-18).

Epidote is dominating in all the rock types. It is
accompanied with chlorite in the sample DV-17 and
amphibole in the sample DV-18, with quartz and
albite as regular components and in all samples.
Epidote mostly occurs in aggregates of acicular
crystals which sometimes show regular orientations
(Fig. 2B). The length of the epidote crystals can be up
to approx. 2 mm (sample DV-16). It is associated with
chlorite and amphibole in the groundmass, and
together with them constitutes up to 75 % vol. of the
rock. Chlorite is presented in flakes, which do not
exceed 0.2 mm in diameter, and, in the sample DV-18,
are associated with amphibole. Amphibole occurs as
prismatic crystals. Albite is located in the interstitial
spaces, together with quartz, mostly in the form of
blurred platelike crystals, occasionally twinned and
somewhat coarser in size. Quartz occurs in the form of
extremely minute micro- to cryptocrystalline grains,
and is most likely product of silicification. These two
minerals make up about 30 % of the rock. In some
parts of the sample DV-17, salic minerals form the
bands. Metallic minerals (approx. 1 % vol. of the rock)
occur as individual, isometric and allotriomorphic

Fig. 3. Microscopic appearance of the raw materials from the Belovode site:
A — albite-epidote schist (DBV-1) with the nucleuses of porphyroblasts (arrows); Nx;
vertical edge of photograph 1 mm; B — epidote schist (DBV-2); Nx; vertical edge of photograph 1 mm;
C — sandstone (DBV-3): clasts of volcanics (V), pumice (P), quartz (Q); Nx; vertical edge of photograph 2 mm

Ca. 3. Mukpockolicku usiaeg cuposuna ca aokaauiiieiia beaosoge:

A — aabutiicko-enugoticku wkpusay, (DBV-1) ca saueyuma ioppupobaaciia arbuitia (ciapeauya); Nx;
sepiiiukaana usuya goimoipagpuje 1 mm; B — etiugowicku wxpusay, (DBV-2); Nx; eéepiiukaine usuue
goumoipaguje 1 mm; C — tewuap (DBV-3): kaaciwu syaxanutia (V), waosyhua (P), xkeapua (Q); Nx;

sepiiukaaHa usuya Qoioipagpuje 2 mm

CTAPUHAP LV/2005.
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grains or form fine-grained powdery aggregates. In the
sample DV-18 they occur as relicts of formerly
euhedral and non-transparent minerals, most likely of
magmatic origin.

Spotted schists/kornites

This group of rocks was distinguished as a specific
category since petrographic examinations were not suf-
ficient to decide between the kornites and green
rocks/spotted schists.

Macroscopic appearance. Rocks of this group are
grey, light-grey to greyish-green in colour, while UZ-16
is dark grey to black with greenish jets and spots. They
are fine-grained aphanitic rocks, and, more rarely, it
can be macroscopically observed that they are grano-
blastic with the elements of porphyroblastic taxture
(DV-8, DV-9). The fabric is massive and homogenous,
and rarely banded.

Microscopic appearance. According to their mine-
ral composition and texture, they are defined as: quartz-
epidote spotted schists/kornites (DV-7), quartz-albite-
epidote spotted schists/kornites (DV-8), albite-epidote
spotted schists/kornites (DV-9), quartz-albite-epidote
spotted schists/kornites (DV-10). The rocks are grano-
blastic, with the elements of porphyroblastic texture
(DV-8, DV-9, DV-10), as well as massive and relati-
vely homogenous. Elements of speckled structure can
be seen in samples of porphyroblastic structure, while
the sample DV-10 displays locally a banded structure.

Prevailing minerals in these rocks are epidote,
quartz and albite, while metallic minerals are accesso-
ries. Epidote and quartz compose fine-grained aggre-
gates of different shapes, most often in the form of
bands. Epidote is somewhat more abundant and
coarser than quartz in the sample DV-7. In the samples
DV-9 and DV-10, grains of epidote compose milli-
metre accumulations or bands. Quartz and albite are
allotriomorphic, and quartz is smaller. In the sample
DV-38, albite (Fig. 2C) occurs as small porphyroblasts,
less than 0.5 mm in diameter, which are distributed in
bands, and which are, in addition, richer in quartz and
metallic minerals. In the sample DV-9, albite occurs
in the form of inclusion-bearing porphyroblasts with
the vague edges towards the groundmass. Metallic
minerals occur in the form of isolated subhedral or
anhedral grains which are very evenly distributed in
the mass of this metamorphic rock.

Metasiltstones
Macroscopic appearance. Rocks of this group are
fine-grained, dark-greyish green, dark-grey to black, or

light-greyish green and have aphanitic appearance and
massive fabric, with elements of schistosity.
Microscopic appearance. Metasiltstones are fine-
grained, granoblastic, with elements of nematoblastic
texture and massive in fabric (Fig. 2D). Sometimes
elements of relict blastoalevrolitic texture can be seen.
More intensely metamorphosed sample DV-11 is do-
minantly composed of epidote and quartz. Extremely
small and subhedral epidote grains are most abundant
— sometimes they form up to 70 % of the rock volume.
Epidote is mostly presented in small prismatic crystals,
uniformly distributed in the groundmass. Quartz occurs
as very small aggregates, and very rarely as independent
isometric grains. It makes up approx. 30 % vol. of the
rock. Also observable are the lense-like aggregates which
are richer in quartz. Poorly metamorphosed alevrolites
UZ-9 and UZ-3 consist of quartz grains that are
0.02-0.04 mm in size, muscovite-sericite, a small
quantity of biotite and feldspar, quite a lot of organic
matter, and some limonite. Cement is siliceous. UZ-3
consists of quartz, muscovite-sericite, a small quantity
of carbonate and ample quantities of organic matter
with some limonite. The grains range in size 0.01-0.03
mm, and are bound together with siliceous cement.

Diabase

Macroscopic appearance. Sample DV—-14 is black
in colour, displaying ophitic texture and homogenous
and massive structure. On the surface, there are sporadic
thin skins of brownish colour, most likely due to the
presence of hydroxides and iron oxides. The primary
magmatic minerals are represented by white needle-
shaped plagioclase and femic minerals in between them.

Microscopic appearance. The rock shows ophitic
texture and massive fabric (Fig. 2E). It is built of plagio-
clase and clinopyroxene, as main minerals, and sub-
ordinate are metallic minerals, while chlorite, epidote
and calcite are secondary.

Plagioclases occur as elongated idiomorphic to hypi-
diomorphic grains, up to 3 mm long, and less frequently
as coarse phenocrysts whose dimensions are approx. 5
x 3 mm. The grains are relatively fresh, and the ones
distinguishable among the secondary minerals include
epidote and calcite which are distributed as irregular
aggregates. The quantity of plagioclase is approx. 55 %
vol. of the rock.

Clinopyroxenes (approx. 35 % vol. of the rock)
occur as allotriomorphic grains of various shape. They
are smaller than plagioclase and have approx. 1 mm in
diameter. In addition to isolated grains, radially
distributed clinopyroxene crystals can also be noted.
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Accessories and secondary minerals make up to-
gether approx. 10 % vol. of the rock. Metallic minerals
are evenly dispersed across the rock and very rarely form
aggregates. They occur in the form of allotriomorphic
isolated crystals. They are rarely larger than 0,5 mm in
diameter. Chlorite occurs in interstitial spaces and is
most likely a product of glass alteration. Epidote and
calcite are alteration products of plagioclase.

Metamorphosed diabase

Macroscopic appearance. Sample DV-6 is of
greyish-green colour, of nematoblastic and granoblastic
fine-grained texture and massive in fabric, with rare
elements of schistosity.

Microscopic appearance. The rock is of lepido-
blastic, granoblastic and nematoblastic, with elements
of blastoporphyric texture. The rock fabric is massive
and relatively homogenous. The rock is composed of
chlorite, amphibole, epidote, feldspar, quartz and a small
amount of opaque minerals.

All femic minerals are associated in very fine-
grained aggregates, where it is often very difficult to
distinguish between individual crystals. They make up
over 75 % vol. of the rock, while the rest is composed of
feldspars and quartz. The feldspars are most probably
represented by albite. Traces of the relict porphyric
texture in the form of completely transformed pheno-
crysts, probably clinopyroxene, which are now repre-
sented by the aggregates of secondary minerals (Fig.
2F), can be observed. Metallic minerals are very small
and they are always present as isolated crystals.

Silicified magnesites

Magnesites have frequently been, together with
some other kinds of rocks of different origin, such as
altered and metamorphosed tuffs, diatomite, wood, and
similar, classified in archaeological literature as belon-
ging to the group of the so-called »light white stones«.

Macroscopic appearance. Rocks of this group are
light-grey to white in colour, aphanitic in texture and
massive in fabric. The rock is compact, its sharp edges
can cut glass, and it shows no reaction with cold and
dilute HCI. In the sample DV—4 one may notice the
presence of a large number of minute holes filled up
with silica component, so that in intersection the rock
appears »spotted«.

Microscopic appearance. Rocks are microcrystal-
line to cryptocrystalline in texture, while their fabric is
massive (Fig. 2G). Their homogeneity is spoiled by
oval cavities with fan-like aggregates of chalcedony or
mounts of silica components.
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Silicified magnesites consist of micro- to crypto-
crystalline magnesite and cryptocrystalline to amorphous
silica that make up over 98 % vol. of the rock. In the
sample DV-1 the presence of fan-like aggregates, which
fill up the cavities in magnesite can be observed. The
cavities are mostly of sub-millimeter dimensions and
their cross-sections are of elliptical shape. Larger cavities,
approx. 1 x 3 mm, are generally lens-like. Regularity of
the cavities may suggest that they are of organic origin
(oval shells?). Siliceous matter is present in the rock
DV-2in two ways: in the form of fine-grained jets that
are closely associated with magnesite, as regards the
amorphous opal, and as irregular aggregates that are
usually filled up with chalcedony. These mounts of silica
were once surrounded by cryptocrystalline magnesite
which gives the rock the »spotted« appearance. The con-
tent of silica matter is highest in the sample DV—4. In
addition to these constituents, there also occurs an insig-
nificant quantity of finely dispersed organic matter.

Metamorphosed tuff

Macroscopic appearance. The rock (DV-15) is
greyish-green and has aphanitic appearance. Because of
the small dimensions of the sample, any macroscopic
studies were impossible.

Microscopic appearance. The rock is of blasto-
clastic texture and is massive in fabric. It is composed of
the clasts of quartz, feldspar, chlorite, and other femic
minerals lying in a chlorite-epidote-sericite matrix. The
quartz clasts are minute, isometric, and their diameter
only rarely exeeds 0.1 mm (Fig. 2H). They are translu-
cent, they contain inclusions, and their form suggests
volcanic origin. Fragments of feldspar phenocrysts occur
less frequently than those of quartz and they are homo-
genously distributed in the rock. Relicts of femic
constituents appear less frequently than feldspars and
they are associated with metallic minerals. Femic
minerals are completely transformed into chlorite. All
clasts make up approx. 30 % vol. of the rock. The matrix
is formed of epidote, chlorite and sericite, and makes
up approx. 70 % vol. of the rock.

RAW MATERIALS
FROM THE SITE OF BELOVODE

Petrographically studied raw materials from the site
of Belovode are mostly represented by schists which,
according to the mineral composition, may be divided
into albite-epidote and epidote schists. Only one sample
was identified as sandstone — litharenite.
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Albite-epidote schists

Macroscopic appearance. Albite-epidote schists
are grey, bright-grey or greyish green in colour. Their
appearance is aphanitic and granoblastic texture is
only rarely observed macroscopically. Their fabric is
massive, with some elements of schistosity.

Microscopic appearance. This group of rock is
characterised by granoblastic and nematoblastic tax-
ture and massive or schistos fabric. They are formed of
epidote, albite, chlorite, quartz, and metallic minerals.
Epidote (sometimes up to 60-65 % vol. of the rock)
occurs in the form of evenly distributed fine-grained
aggregates or develops irregular, rarely banded aggre-
gates. It is associated with chlorite. Albite and quartz
together constitute up to 25-30 % vol. of the rock.
They mostly form lens-like nests, or jets and stripes. It
is typical that albite appears as nucleuses of porphyro-
blasts (Fig. 3A). Chlorite makes up less than 10 % vol.
of the rock. It occurs in the form of green flaky
aggregates that always come together with epidote.
Metallic minerals occur as of small xenomorphic
grains less than 0.2 mm in diameter, which are evenly
dispersed in the rock. They make up 1-2 % vol. of the
rock.

Epidote schists

Macroscopic appearance. Samples DBV-3 i
DBV-5 are of bright-grey colour, aphanitic texture and
massive fabric. Across the polished surfaces elongated
nests and irregular concentrations of quartz and albite
of white colour are noticeable.

Microscopic appearance. The rocks are of grano-
blastic texture. Fabric is massive, locally with ele-
ments of schistosity (Fig. 3B). They are predominantly
built of epidote, and also present are quartz, albite and
metallic minerals, while in the sample DBV-5 chlorite
is present, as well. Epidote and quartz in the sample
DBV-3, and epidote and chlorite in the sample
DBV-5, form the base of the rock (80-90 % vol. of the
rock). Epidote occurs in the form of isometric grains
which are mostly uniform in size (up to 0.2 mm in
diameter), and homogenously distributed in the rock.
Quartz and albite build the remaining rock mass and
fill up the interstitial spaces between the epidote
aggregates occurring in the form of somewhat larger
crystals, which are often symplectitic intergrown.
What is typical here is that albite appears in the form
of optically continuous patches which denote the early
porphyroblast formation. Metallic minerals are present
as individual irregular grains and they make up 1-2 %
vol. of the rock.

Sandstone — litharenite

Macroscopic appearance. Sample DBV-6 is light
grey in colour and has a clastic texture and massive in
fabric.

Microscopic appearance. The rock is of psamitic
texture and massive fabric. It is composed of the frag-
ments of rock, quartz and feldspar (Fig. 3C). The matrix
is clayeyish and makes up less than 15 % vol. of the
rock. The clasts comprise a wide range of lithology,
with predominant to lens-like fragments of volcanic
origin, probably pumice. Volcanic glass is completely
devitrified and transformed into microcrystals of
quartz and feldspar aggregates. Besides, there also
appear rare fragments of volcanics with preserved
relicts of porphyric texture. The fragments of volcanic
origin make up over 85 % vol. of the detritus. Other
fragments include the clasts of serpentinite, as well as
rare fragments of quartzite and shale. As a rule, they
are smaller than the fragments of volcanic origin. The
most abundant crystal fragments is quartz, whose form
suggests that it is of volcanic origin. In addition to
quartz, also noticeable are platy to prismatic crystals of
plagioclase. The total quantity of crystals in the
detritus is approx. 15 % vol. of the rock.

CONCLUSION

Petrographic analysis of raw materials from the sites
Vinca and Belovode showed that throughout the dura-
tion of the Vinca culture in the material of ground stone
industry, fine-grained greyish-green rocks were predo-
minant. According to their mineralogical and petro-
graphic characteristics, they mostly correspond to kor-
nites, spotted and green schists, less often to metasilt-
stones, and metadiabases. They give the Vinca ground
stone industry a characteristic and recognisable appea-
rance. The use of other kinds of rocks will be more sig-
nificant in some other phases of the Vinca group deve-
lopment, but they will never threaten the domination
of grey-green rock. The only bigger breakthrough in
the continuous development of ground stone industry,
and in the customary selection of raw materials, is the
appearance of the so-called »light white stones« in the
late Vinca strata, which became the hallmark of this
period. The implements made of these rocks are most
abundant in Central and Western Serbia, while they
rarely appear in the remaining parts of the country.

Raw materials that are classified in those two
groups highlight the specific nature of Vinca ground
stone industry and to the greatest extent contribute to
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that uniformity that is so obvious in stone industry of
the Vinca culture, in particular in the territory of Central
Serbia. On the one hand, this reveals that prehistoric
man knew how to recognize and intentionally select a
certain material for making the implements; on the
other hand, such uniformity may be indicative of the
existence of deposits which were exploited.

Even though there is no clear evidence of the
deposits from which the analysed materials originate,
there are some indicators that may point at the region
of stone exploitation. Firstly, the possibility that raw
materials were gathered from the river bed in an
organised manner should be excluded, although both
of these sites are situated on the rivers (Vin¢a on the
Danube, and Belovode on the Mlava). If the dimensions
of implements are taken into account, and they are
relatively high, the conclusion is that they generally
were not made of river pebbles, since these were
usually used to make smaller artifacts. Petrographic
criteria make it possible, above all, for several separate
groups of rocks to be distinguished. Thus, the kornites,
spotted schists, and partly greenschists from the site in
Vinca reflect a certain measure of continuity, and it may
be presumed that they were collected from different parts
of one and the same contact metamorphic aureole.
»Light white stones«, which are in this case represented
by silicified magnesites, may be associated with the
regions in which serpentinites are widespread, since
quite often serpentinite massives are associated with
magnesite veins of different thickness. The albite-epi-
dote and epidote schists from the Belovode site, which
petrogenetically belong to the same group of rock, could
also originate from the same place, most likely from

CTAPUHAP LV/2005.

the regions consisted of regional metamorphic rocks.
It is most likely that the population of the Neolithic
Vinca and Belovode did not go far beyond their settle-
ments for these types of raw materials, considering
that the surrounding terrain is characterised by versa-
tile geological material and that it was formed of these
and similar rocks. In the vicinity of Vinca, on
mountain Avala, there are big and well uncovered
serpentinite profiles,2? and equally developed is the
contact aureole of Tertiary volcanic rocks.2! In wider
surroundings of Belovode, for instance, in the terrain
mapped on the Sheet of Veliko Gradiste (OGK
1:100,000), Bogdanovi¢ and Milojevic describe in the
Explanatory book for the sheet of Veliko Gradiste??
the mapped Cambrian units (actinolitic, chlorite-epi-
dote, sericite-chlorite schists) which would, according
to the characteristics of the texture and mineral
composition, correspond to the raw materials from
which the analysed ground implements from this
locality were made.

Analyses of the raw materials from which the
ground stone tools were made on the sites in Vinc¢a and
Belovode are only a part of the petro-archaeological
explorations. They have indicated the direction for
further exploration which leads towards field work,
primarily in the surroundings of the localities. At first
petrographic, and, as required, other analyses of the
samples brought from the terrain, as well as comparison
with the analyses of the implements, could produce a
more precise definition of the region from which these
raw materials originate.

Translated by Branislava Jurasin

20 pavlovi¢, 1980.
21 Backosuh, 1993.
22 Bogdanovi¢, Milojevié, 1985.
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Pe3ume:

HOPATAHA AHTOHOBWHR, Apxeosomku HHCTUTYT, beorpan

KPUCTHUHA PECUMUWKR-IIAPUR, Pynapcko-reosomku ¢akyiret, beorpan
BIIAONIA HBETKOBUR, Pynapcko-reosnoriku ¢akynret, beorpan

KAMEHE CUPOBHUHE Y BUHYAHCKOJ KYJITYPHU:
AHAJIN3A MATEPUJAJIA N3 BUHYE U BEJIOBOIIA

IMurame nopeksia CUPOBUHA U MyTeBa KOjUMa Cy Ce OHe KpeTaJie
BEPOBATHO MPEJCTABIbA je[IHO Off HAjIIHTEPECAHTHHJUX MPOyYa-
Bama y obsactu npaucropuje. Kamene cuposune y HajBehoj
MepH MOT'y [1a Ha ONUITJBUB HAYMH TOKa’Ky KOHKpETHE TOIMpe
u3Mehy ynammenux obiact. Hama teputopuja U nmpauctopuj-
CKe KyJIType Ha HO0j, TIpe CBera OHe HEeOJUTCKE U EHEONUTCKE,
jOII yBEK HUCY UCTpasKeHe Y TOj MepH Jia OM MOIJIO Jla ce T'OBO-
PY O IMPKYJIALUj1 CUPOBMHA Y OKBHPY CAMUX KYJTYypa.
IIpoyuaBame Miahe a3e BUHYAHCKE KYJIType, Koja je y
TEXHOJIOIIKOM CMHUCJTY BHIIIE €HEOIUTCKA HEro HeOINTCKa T10ja-
Ba, TIPEZICTaBJba y MOCIEAHE BPEME TEXKUIITE Y U3yYaBarby BUH-
YaHCKe KaMeHe MPOU3BOAE. 3HAUAJHO je 1a Ce UCIIUTA KaKo ce
IeKkaneHyja jefHe KyJaType ofpa)kaBa Ha UCKOpUITheHOCT cu-
POBHHA Y TAKBUM YCJIOBUMA: JIa JI CMAHEeHbe TEPUTOpHje YTHIe
Ha CMamerhe KBAJIUTEeTa KAMEHNX CHPOBHHA 300T Makhe OCTYITHO-
CTY JISKUINTA KBAJIUTETHUjET KaMeHa 1 fa Jm ce y Behoj Mmepu
KOpHCTE Makhe KBAJUTETHE »UMUTALIUje» KaMeHa yrnorpediba-
BAHOTI' y CTapujuM (pazama BUHYAHCKe KyJaType. Ha oBa nurama
TMOKYIIAHO je 11a Cce OAroBOpM ynopehuBameM KaMeHUX MHIY-
cTpuja ca IBa JokaaureTa, U3 Bunue u BesnoBona, ca kojux ce
KaMeHU MaTepyjaJl UCTIUTYje MeTporpadcKuM aHaaM3aMma.
I'maBHUM passor aHaIM3Mpama pe3yiraTa ca oBa JBa JIOKa-
JIUTETa MPEACTaBjba CHEU(PUIHOCT y Pa3BOjy BUXOBUX UHIY-
cTpHja IJIayaHor kamena. ¥ Bunuu, y mnabum ciojeBuma, peru-
CTpyje ce CBOjeBpCHA AeBajiBaliija y M300py KaMEHUX CUPOBU-
Ha Kao M0CJIeINLA TEPUTOPU]AJHOT Cy)KaBamba caMe BIHUaHCKe
KyJType y leHUM KacHIM (pazama. Ca THM je TI0Be3aHO U Oma-
Iame y KBAJIUTETY 0Opaie KaMeHa Koje IMOUYMbe Off Tpajilauke
¢asze 1 y KACHO-BUHYAHCKHM CJI0j€BIMA MOCTaje BeOMa yIaijbu-
Bo. O0e nojase 3 miahux ciojesa Bunue mMory na ce moBexy
U ca yJIaXemheM MeTaJlypruje y CBaKoJHEBHU KMBOT BUHYAHCKE
nonyjanuje. M3 Tor pasjora Hanpasibera je mapajea ca Jio-
kaysmretoM besoBone koje Tpaje camo TOKOM crapuje ¢ase
BUHYAHCKE KYJIType 1 HECYMIbUBO j€ MeTaTypIiko Hacesbe. He-
MapHOCT y 00paiy KaMeHa OBJie ce IpaTu Beh o paHe BUHYAH-
CKe KYJTYpe, a U300p CMPOBMHA YKa3yje Ha JIOKaJIHe U3BOpe Te-
PUTOPHUjaJIHO MOBE3aHE Ca JISKUIITUMA OaKapHe pye.
TIprmkoM npoyvaBama MopekJyia 1 UPKyJIauje KaMeHUX
CHPOBHMHA TOKOM HEOJINTa 1 €HEOJINTa MOPAjy ce UMaTH y BULY
HEKU OIIITA MOMEHTHU y Pa3Bojy MPOU3BOLE 1 yHOTpede Ka-
MeHux npenmera. Ha repuropuju nanamme CpOuje, y paHOM 1
IIEJIOM Y CPENIEbeM HEOJIUTY EBUIIEHTHO j& IPUCYCTBO ME30IUTCKE
TpajauLiuje y ofoupy CUpOBMHA U 00paay kameHa. Ped je o Mu-
KPOJIMTCKOM Opyhy 1 eKCIuIoaTalujy y TEXHOJIOMKOM CMHUCITY Ma-
b€ KBAJINTETHUX CUPOBMHA (TOPCKU KPUCTAJI, KBAPIUT U OTTaJI)
KOj! yKa3yjy Ha MOJKJa jOII YBEK aKTUBAaH Op3M JIOB JIyKOM U
cTpesiom U noBehany norpedy 3a cupoBUHAMA 32 U3pamy JIOBHOT
opyXja ca jeTHOKpaTHOM HaMeHOM. M mopez cBUX OBUX NpHUMe-
pa, Ha OCHOBY Calalllber HUBOA UCTPAXKEHOCTH, HE MOJKeE 11 ce
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TOBOPH O €KCIUIOATALIM]Y TAaYHO Ne(PMHUCAHNX U3BOpA KaMeHa,
Beh camMo 0 OpUjEeHTUCAHOCTU Ha UCTY BPCTY CTeHe/MUHepaia, 0e3
0031pa ofaKyIe OHY MOTUYY, IITO yKa3yje Ha HEeKy BPCTY OpraHu-
30BaHOT 100aBIbamba cupoBruHa. [TomeHyTa yHU(pOPMHOCT y 1300-
Py CHPOBHHA Ce MpaTy y UHAYCTPUjU OKPECAHOT KaMeHa, JIOK Yy
u3panu opyba, on rimayaHor kameHa, Kao MOTIYHO HOBOj ITPOU3-
BOJIHbH, HUje 320€J1esKeHO HIKAKBO [TPABUJIO Y 01abupy CUPOBUHA.

[IpBu npeslOMHN MOMEHAT y pa3Bojy KaMeHe MHIYCTpuje
TOKOM HEOJINTa HacTaje y KJIACHYHO] (ha3u cTapueBayKe U Ipo-
nyskrhe ce TOKOM BUHYAHCKe KyJIType. Y UHIyCTPHjU IJIadaHor
KaMeHa yBOZU ce YHU(OPMHOCT y U300py CUPOBHHA U U3panu
opyba. ITounmwy na npeoiagaBajy MaKpOCKOIICKM UIEHTHYHE
(uHO3pHE CHBO3EIeHE CTEHE 011 KOjUX Ce IPABE MCKIbYUHBO Ce-
KUpe, TecJie U JyieTa. [l pyry mpeJloMHI MOMeHaT HacTaje y rpa-
naukoj a3y yBohemeM T3B. »JIaKor 6esior KaMeHa« y TPOM3-
BOZIIbY KaMEHOT opyha IITo je ToOHeI0 HeMapHOCT U MOBPIIHOCT
y oOpanu kaMeHa, mopTphyjyhu Te3y na ce nerpamanuja u ui-
ye3aBame jelHe KyJAType Hajnpe npumehyje y TEXHOJIOLIKUM
MpOMeHama.

Opnpebene 3akOHUTOCTH y Ha0aB/balby KAMEHUX CUPOBUHA
Cy CUTYpHO MOCTojajie TokoM Heosta. OHO IITO je 3a caja He-
TMO3HATO je KaKo je KaMeH I00aBJbaH: Ja JIM Cy MOCTojasa Tad-
HO fedUHNCaHA JISKUIITA U KaMEHOJIOMHU U3 KOjux je Bahew,
WM je HACYyMUYHO CaKyTJbaHa Hau3IJIe[l UCTa CUPOBUHA. Y UH-
IyCTPHjU IJIAYaHOI KaMeHa CTapyeBayKO-BUHYAHCKOI TEXHO-
KOMILIEKCA CYy MaKPOCKOIICKUM ITyTeM JI0 cajia yCTaHOBJbEHE
IIBE BEJIMKE TPYIie CTeHA KOje MOMUHUPA]y Y MaTepujaty U Koje
Cy IpyNHUCcaHe caMO Ha OCHOBY (DM3MUKO-TEXHIUKIX OCOOMHA:
(uHO3pHE cuBO3eseHe U »J1aKe Oesle CTeHe«. YIIPaBo 3aTo je pe-
IIEHO J1a Ce OBE [IBE IMPOKO Jie(pHUCAHE IPYITIe CTEHA PELIU3HU-
je onperne. M3BpiieHe Cy MUKPOCKOIICKE aHaJIM3e Ha oflabpaHoM
y30pKy ca Buile Jiokajaurera y Cpouju, u3 pasanuurux ¢asa
HeosuTa: Bunua, Benosone, Jlenencku Bup, owa BpameBuHa.
Y oBOM pajy gaTu cy pe3yJTaTé aHalIu3a MaTepujaia u3 Bun-
ye u ca benoBona koju cy onaGpanu 300r CBOje KyJITypHE U Te-
PUTOPHjaJIHE CPOTHOCTH.

IMerporpadckoM aHaIM30M CHPOBMHA Ca JIOKAJIUTETa
Bunua 1 BestoBozie ycTaHOBIBEHO je Ia Cy TOKOM IieJie BUHYaH-
CKe KyJIType y MaTepHjajly HUHIyCTpHje TIa4aHoOT KaMeHa Oure
Haj3acTyIubeHuje (PUHO3PHE CUBO3EJICHE CTEHE, KOje M0 CBOjUM
MHHEPAJIOMIKO-TIeTPOrpad)CKUM KapaKTeprCTUKaMa OAroBapa-
jy Hajuenthe KOpHUTMMA, MIETaBUM U 3€JIEHUM LIKPUJbLIMMA, pe-
be meTaaneBpomMTIMa, jaba3uMa METaMOP(UCHUM Y Pa3Jiu-
ynuToM creneHy. OHe BUHYaHCKOj MHIYCTPHjY ITTa4aHOT KaMeHa
najy crienudryaH U Nperno3HaT/buB u3riesn. JIpyre mo 3actym-
JBEHOCTH Cy Ourie T3B. »J1ake Oese cTeHe« y MiaheBUHYaHCKIM
¢JI0jeBMMa, KOje 1 MoCTajy oOesieKje OBOT Mepruoaa.

CupoBHHE onpefie/beHe y Te IBe IpyIe Aajy nocedbHo ode-
JIeXKje BUHYAHCKO] MHICTPU]jU IJIa4aHOT KaMeHa 1 HajBUIIE 10-
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MPUHOCE J1a YHU(OPMHOCT KOja je npuMeheHa y kaMeHoj uHmy-
CTPHjU BUHYAHCKE KYJTYpe, II0CeOHO Ha TePUTOPHjU IIEHTpa-
He CpOuje, mocraHe Tako ounriienHa. To HaM, ¢ jefHe cTpaHe
TOBOPH J1a je MPAaNCTOPUjCKN YOBEK YMEO Jia TIPEro3Ha U CMH-
cieHo onabepe onpeheHM mMaTepujai 3a M3pagy ajaTKH, a
Ipyre cTpaHe, OBaKBa yjeJHAYEHOCT MOXKE Jla yKa)ke U Ha Io-
CTOjambe JISKHIITA OJaKJIe je BPIIeHA eKCIIIoaTaLMja.

Haxo jorr yBek HeMa jaCHHX JJOKa3a O JISIKHIITY/JIEKHIITH-
Ma OfiakJie aHAJIM3MPAaHU MaTepujas MOoTUYe, IOCTOje U3BECHU
TOKa3aTeJbl KOji OM MOTJIM []a yKaXy Ha MOApydje eKCIoaTa-
uuje kameHa. Hajmpe Tpeda ucksbyunti MoryhHoCT nia je cupo-
BHHA OPraHM30BaHO CaKyIJbaHA U3 PEYHOT KOPUTA, NAKO ce 00a
JIOKQJIMTeTa Hasla3e Ha pekaMa (Bunua Ha JlyHaBy, a Besosoze
Ha Minasn). C 0631poM Ha IMMEH3Hje aJIaTKU, KOje Cy peJlaThB-
HO BeJIMKE, CMaTpa ce Ja yrIIaBHOM HUCY IIPaBJbeHe Off PEUYHUX
obJyTaka, Off KOjuX ce OOMYHO 100Mjajy CUTHHjU apTedaKTH.
ITerporpacdcku kpurepujymu omoryhasajy na ce, mpe cpera,
HEKOJIMKO M3IBOjeHHX IPyIa CTeHa, [I0CMATpajy y OKBUPY jeqHOT
reHeTCKOr Tporieca. Tako KOPHUTH, TIeraBy IKPUJBLM 1 1eJIOM
3eJIeHN IIKPWBIM ca JIoKaauTeTa BuHua rokasyjy M3BecTaH
KOHTUHYUTET Y MOXKE Ce MPETIOCTABUTH JIa Cy MPUKYIULEHU U3
Pa3NIMUUTHX EJI0Ba jeNHOT KOHTAKTHO-METaMOP(HOTr Opeoa.
»Jlake Oesne cTeHe«, Koje cy y OBOM CJIy4ajy MpencTaB/beHe CUITH-
(pYKOBaHUM MarHe3suTUMa, MOTY Ce Be3aTH 3a MOApYyYja y KOju-
Ma Cy pacrpocTpameH CEPIIEHTHHUTH, jep Cy HEPETKO CepIieH-
TUHUTCKY MAaCHBH TIPO’KETU MarHe3UTCKHM JKUIlaMa PasJIimdnTe
ne6buHe (07l HEKOJIMKO MUJIMMETapa HaBUlle). AJIOUT-eNUaoT-

CKU U eNUIO0TCKYU LIKPUIbLM ca JokasiureTa benosone, koju re-
HETCKH TPUTIafajy MCTOj IpyIH CTeHa, Takohe 61 MOrJu fia 1mo-
TUYy Cca jeNHOT MeCTa, HejBepoBaTHUje U3 00JIACTH KOje U3rpa-
byjy meramopuTy pernoHaIHOr MeTaMopdu3Ma.

3a oBe BpCTe CUPOBMHA, CTAHOBHUIIM HEONUTCKe BuHue u
BenoBona HajBepoBaTHUje HUCY OIJIA3WJIM AAJIEKO Ol CBOJUX
Hacesba, C 003UPOM J1a ce OKOJIHU TepeH KapaKTepHIle pa3Ho-
BPCHOM reoJiomikoM rpahom u na je usrpaben ynpaso ox oBak-
BUX U CJIMYHUX CcTeHa. Y 6;u3uHu Bunue, Ha ABasu, Hajlase ce
BEJIMKH ¥ I00pO OTKPUBEHN MPODUIN CEPIIEHTHHNTA, a Takohe
j€ pa3BUjeH U KOHTAKTHU OPEOJ OKO TepPLUjaPHUX BYJIKAHCKUX
cTeHa. Y 1uMpoj okosMHM besoBoza, Ha mpumep, Ha TepeHy
kaptupaHoM Ha jucty B. I'papumre (OI'K 1:100.000), Borna-
HoBuh u Munojesuh (1985) y Tymauy 3a ymcr B. I'papuiure
ommcyjy KapTUpaHe KaMOpUjyMcKe jenuHuIe (aKTHMHOJIMTCKE,
XJIOPUTCKO-ETTUAOTCKE, CEPUILIUTCKO-XJIOPUTCKE MIKPUJIBIIE) KOje
6u, Mpema of/IMKaMa CKJIONa U MUHEPAJHOM CacTaBy, ONrOBa-
pasie cupoBHHaMa Of1 KOjUx cy u3paheHe aHaM3upaHe riayaHe
aJlaTKe ca CaMor JIOKaJIUTeTa.

AHaym3a CpOBHHA O]] KOJUX CY IpaBJbeHe IJIauyaHe ajlaTKe
Ha JokaysmTeTMa Bunua u BesnoBozne camo cy neo 3anoueTux
MEeTPO-apXeoNOIKNX UcTpakuBama. OHa Cy yKa3ajia Ha fajbu
npaBall UCIIMTHUBaKka KOjU BOAM Ka TEPEHCKUM PafioBuUMa, Ipe
CBera y OKOJIMHU caMUX JiokasaureTa. Hajnpe nerporpadgcekom, a
T0 MOTPeO! 1 IpyrMM aHaJIM3aMa IpuMepaka JOHeTHX ca Tepe-
Ha 1 KOMITapaIjoM ca aHaJIM3aMa aJlaTK{ MOIJIO 61 ce MHOTO
Npenu3Huje Ne(HUCTATH MOApYyYje ONaKJe CHPOBUHE OTHYY.
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