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COPPER PROCESSING IN VINCA

NEW CONTRIBUTIONS TO THE THESIS
ABOUT METALLURGICAL CHARACTER OF VINCA CULTURE

Abstract. — Abundant hand written documentation from excavations of Vin¢a (1908-1934) offers sufficient evidence
that confirms the thesis established by investigator of Vin¢a M. M. Vasi¢ himself that Vin¢a was metallurgical center.
After comparing these data with the finds related to early copper processing on other sites of the central Balkans
(Belovode, Plo¢nik, Gornja Tuzla, Fafos, Selevac) it could be assumed that VinCa culture was acquinted with metallurgy
from its very outset. This assumption is supported by similar finds from other sides of the world (Tymna, Chinflon,

Batdn Grande) and even more so the results of experimental copper processing.

Key words. — Vin¢a, malachite, copper metallurgy, Neolithic, central Balkans.

n the recent years finds that inevitably and certainly

confirm metallurgical aspects of the Vinca culture

from its very beginning are becoming more and
more frequent. Besides well known find of Vin¢a copper
mine at Rudna Glava that confirmed with certainty that
Vin¢a culture was acquainted with metallurgy' the new
discoveries at Belovode and Plo¢nik have taken place
in the last decades of the 20 century and they shifted
the introduction of metal almost to the very beginning
of Vin¢a culture.2 However, the thesis that bearers of
Vin¢a culture and particularly inhabitants of its epony-
mous site were engaged in metal processing is a good
deal earlier than the mentioned finds.

The thesis of metallurgical character of the Vinca
culture is almost whole century old and was establi-
shed by the first and most prominent investigator of
Vinca, Miloje M. Vasié. He related, of course, this thesis
to the period in which he dated the site at Vinc¢a because
according to his opinion the settlement in Vinc¢a was
founded in the metal age, at the transition from Middle
to Late Minoan period, under strong Aegean influence.
The reason for establishing and prolonged existence of
the settlement was the exploitation and processing of
ore from the hilly surroundings.? Vasi¢ was sure about
the date of the Vinca settlement from the first contact
with material from this site that reached him as chance
finds* so metal using by Vin¢a inhabitants was not a bit
odd to him. After first excavations in 1908 there were
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mentioned, among other finds, lumps of galena and ci-
nnabar as well as oxidised pieces of the metal supposed
to be copper.> With each new investigation campaign
Vasi¢ was more and more certain that it was the metal-
lurgical centre where mostly cinnabar was processed
in order to produce mercury. In the monograph on
Vin¢a we find detailed description of the procedure of
mercury processing in this settlement. Such activity is
confirmed by numerous finds of cinnabar lumps found
in all site layers, the construction of the furnaces in
Vinc¢a houses as well as exploitation of cinnabar mines
on the Avala mountain.® Later on after refuting dating
of Vinc¢a as Greek colony and its determination as the
Neolithic site’ the theory about metallurgy in Vin¢a was
forgotten although it was never scientifically dismissed.

After discovery of copper mine at Rudna Glava
dating from the later phase of Vin¢a culture® and after
investigations at Divostin,” Selevac!® and especially at

1 Jovanovi¢ 1982.

2 IwuBap, Jananosuh 1996, 1996a, 1997, 1997a, 1998;
IeuBap, Kysmanosuh-IIserkosuh 1997.

3 Bacuh 1932: 97, 111.
Bacuh 1906: 127; Bacuh 1908: 115.
Vassits 1910: 31.
Bacuh 1932: 1-22, 104.
Miloj¢i¢ 1949; Garasanin 1951.
Jovanovi¢ 1982.
McPherron, Srejovic 1988.
10 Tringham, Krsti¢ 1990.
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Oxidised metal

1,0-10,25 (bottom of pit) m

Oxidised bronze or copper 1,2-8,7m

Green oxide 4,3-5,1 m

Glass paste 1,4-8,0m

Green faience 6,1-10,0 (Silo S) m
Green stone 8,5 and 8,7 m
Avalite 5,6 and 6,1 m
Green pigment 5,6 and 8,9 m

Blue colored iridescent glass 4,7m

Blue pigment 3,.8m

Table 1. Terms used in Vasic's journals denoting finds of malachite and azurite

Plo¢nik and Belovode in last few years the thesis that
Vin¢a was one of the metallurgical centres of Vinéa
culture became actual again. However, the accent is
now on copper processing. Pretext for consideration of
possible copper processing in Vinca was large number
of lumps and decorative objects of malachite collected
during Vasi¢’s excavations at Vinca and nowadays
gathered in the National Museum collection and Archa-
eological Collection of Faculty of Philosophy in Bel-
grade.!! In his published works Vasi¢ does not mention
many finds of malachite but refers to some finds that
could be related to this copper ore. It is mentioned that
small lumps of green colour were frequently found so
the author assumed that this pigment could have been
used for cosmetic purposes in spite of the fact that green
pigment was not confirmed on the single object from
Vin¢a.!? These small lumps of green pigment were,
according to the words of author, looking »like pieces
of oxidised copper or bronze and were considered to be
so«. There were larger specimens as well that according
to the author support the opinion that green mineral
pigment was produced in Vin&a.!? For the green pig-
ment at Vinca is explicitly said that it is not of malachite
but of Avalite — chromium silicate originating from
Avala, from cinnabar mine at Suplja Stena.'* Next group
of finds that could be related to malachite are »trinkets
of green paste« often found at Vinga.!d

Mentioned attitude to this type of finds of Vinca
investigator himself had also impact on later works
about Vinca culture. There is almost no mention of ma-
lachite, copper objects or possibility of copper proces-
sing at Vinca itself in the later literature. The single
exception is the necklace consisting of, as Vin¢a inves-
tigator mentions, »17 small, perforated bronze trinkets
and one larger bronze pendant« found in 1911 at the

depth of 6 m within one rectangular structure.!® Later
analyses of the material used for the beads revealed
that it was copper metalized mineral with malachite
overlay.!”

Contrary to the published works Vasi¢ in his daily
logs recorded this kind of finds very meticulously!®
giving their precise number, often mentioning their
size and sometimes precise finding place if they were
found on house floors or in the pits. Depending on the
depth where they were found Vinc¢a investigator named
them differently never using the term »malachite«
(»azurite«). Most frequent term for this material is
»oxidised metal« or »oxidised bronze or copper«. This
kind of material is found mostly in the form of
unworked lumps rarely as beads or pendants and it is
encountered in all layers of the site at Vinéa. The
deepest find of this kind was recorded at the bottom of
the pit investigated in 1911, 10.25 m under the ground
level.!® For certain finds in the layers between 6.0
metre and horizon of pit dwellings investigator himself
has doubts that they are pieces of oxidised metal and

1 This author had opportunity to study this material in
1988-1989 and results of that study are published in AnTonoBHh
1992: 36, 40

12 Bacuh 1932: 34-35.

13 Bacuh 1932: 35.

14 Bacuh 1932: 36.

15 Bacuh 1936: 170.

16 Bacuh 1936a: 43.

17 Jovanovi¢ 1971: 22.

18 T was able to examine original journals of Miloje M. Vasi¢
from excavations in Vin¢a. They are now in the Archaeological
Collection of Faculty of Philosophy in Belgrade and I am very
grateful to Dr Dubravka Nikoli¢ for the opportunity to study them.

19 Journal for the year 1911, page 156.
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1.0m 1 lump of oxidised meta

1.1m 1 lump of oxidised metal; 1 lump of oxidised bronze

1.2 m 2 lumps of oxidised bronze

1.4m 1 bead of glass paste

1.5m 1 lump of oxidised metal

1.6 m 2 lumps of oxidised metal

1.7m 2 lumps of oxidised bronze

1.8 m 3 lumps of oxidised bronze; 2 lumps of oxidised metal

1.9m 1 bead of oxidised bronze

20m 1 bead of oxidised bronze or copper; 1 lump of oxidised metal

2.1m 1 lump of oxidised metal

22m 20 lumps of bronze; 1 lump of oxidised metal

225m large amount of lumps of oxidised metal

23 m 3 lumps of oxidised metal

24 m 1 bead of oxidised bronze or copper; 2 lumps of oxidised metal

25m large amount of bronze lumps; 6 lumps of oxidised metal

2.6m large amount of lumps of oxidised metal

2.8 m large amount of bronze lumps

29m large amount of bronze lumps; 2 beads of oxidised bronze;
large amount of lumps of oxidised metal

30m 2 lumps of bronze; 1 lump of oxidised metal

31m 1 bead of oxidised bronze or copper; 1 lump of oxidised bronze

32m large amount of lumps of oxidised metal

33m large amount of lumps of oxidised metal

34m 3 lumps of oxidised metal

3.49 m -~ Grundris II1

large amount of lumps of oxidised metal

35m

2 lumps of oxidised bronze

3.6m 2 lumps of bronze

37m 1 lump of bronze

3.8m 1 lump of oxidised bronze

39m 1 bead of oxidised bronze

4.0 m 1 lump of oxidised metal

42m 1 lump of oxidised metal

43 m lumps of green metal oxide (bronze)
44m large amount of lumps of oxidised bronze;

1 bead and 1 fragmented pendant of oxidised bronze
4.5m large amount of lumps of oxidised metal (bronze)
4.6 m 1 lump of oxidised metal
4.7m large amount of lumps of green metal oxide (bronze); 1 lump of blue iridescent glass
49 m 1 lump of oxidised metal
5.0m 1 lump of oxidised metal
5.1m lumps of green metal oxide (bronze)

53 m 1 bead of oxidised metal
54 m 2 beads of oxidised bronze or copper
5.5m 2 beads of oxidised metal

CTAPHUHAP LII/2002.
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5.6m 2 lumps of blue pigment; 1 lump of Avalite (of green color);
1 lump of green pigment; 1 lump of oxidised metal

5.7m large amount of lumps of oxidised metal

5.8m large amount of lumps of oxidised metal

6.0 m 2 lumps of oxidised metal

6.1 m 1 lump of Avalite (green color); 1 bead of greenish faience

6.2m 2 lumps of green ore; large amount of lumps of oxidised metal

6.3 m 2 lumps of oxidised bronze; large amount of lumps of oxidised metal;
1 bead of oxidised metal

6.4 m 1 lump of green slag

6.5 m 2 lumps of oxidised metal or paste

6.7 m 1 lump of oxidised metal

6.8 m 1 lump of oxidised metal

6.9 m 1 lump of oxidised metal or paste

7.0 m 1 lump and 1 bead of oxidised green slag or paste

7.3m 1 lump of oxidised metal

7.5m 1 bead of bronze?

7.65 m I lump of oxidised metal

7.7 m 1 bead of oxidised bronze or copper

8.0m 1 bead of oxidised metal; 16 semi-finished beads of green glass paste

8.1m 1 lump of oxidised metal

8.15m 2 lumps of green faience or Avalite

83m 1 lump of green faience or Avalite (cosmetics)

8.34m 2 lumps of oxidised metal

8.36 m lumps of oxidised metal mixed with charcoal

841 m large amount of lumps of oxidised metal

8.45m 1 bead of faience

8.6 m large amount of lumps of oxidised metal

8.7m 1 pendant and 1 lump of greenish stone like salt; 1 lump of oxidised metal;
1 lump of green faience or Avalite; large amount of lumps of oxidised metal

89 m 1 Iump of green color

9.0m 1 lump of oxidised metal

9.1m 1 lump of green color

9.24m 1 Tump of oxidised metal

9.5m 1 bead of oxidised metal

10.25m (pit bottom)

1 fragmented bead of oxidised metal

Pit

1 lump of oxidised metal

Silo S — bottom

large amount of lumps of green faience or Avalite,

Silo SS III (9.4-9.96 m)

2 lumps of green faience

Silo SS 11 (9.2-9.8 m)

2 lumps of green faience

Table 2. Depths and finds of malachite and azurite that Vasic recorded in his journals

assumes that it is green paste and possibly green faience.  iridescent glass« and »blue pigment« at the depths
Extremely rarely in the journals are used terms »green  between 3.8 and 4.7 metres (Table 1; Table 2).

stone«, » Avalite« or simply »green pigment«. Presence Comparing the data from Vasi¢’s journals that
of azurite is recorded by expressions »blue tinted  mention the lumps of oxidised metal, bronze or
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11m

1 lump of malachite (18x11x8 mm)
1.2m 2 lumps of malachite
1.3 m 1/2 bead of malachite (diam 8 mm)
1.5m 6 lumps of malachite
1.6 m 3 lumps of malachite
1.7m 1 lump of malachite; 2 beads of malachite (diam 10 mm)
1.8 m 4 lumps of malachite
1.9m 4 lumps (largest 8x7x14 mm) and 3 beads of malachite (diam 3, 4 and 5 mm)
2.0m 1 lump (19x13x36 mm) and 1 bead of malachite (diam 6 mm)
2.1m 1 bead (diam 7 mm) and 1 pendant (13x9x14 mm) of malachite; 3 lumps of malachite and 2 of azurite
23m 1 lump of malachite
24 m 2 lumps of malachite (diam 5 mm)
25m 40 lumps (largest 11x8x4 mm), 6 beads (diam 4,5 and 12 mm) and 1 pendant of malachite
2.6 m 5 lumps of malachite
28m 6 lumps of malachite and 1 lump of azurite (largest 6x9x4 mm)
29m 25 lumps (largest 6x9x6 mm) and 1 bead of malachite (diam 6 mm); 1 lump of azurite (14x11x9 mm)
31m 1 lump of malachite and 1 bead of malachite (diam 8 mm)
32m 1 lump of malachite (18x11x8 mm)
3.3m 2 beads of malachite (diam 6 mm)
34m 2 lumps of malachite
35m 2 lumps of malachite
37m 1 lump of malachite (diam 3 mm)
3.8m 1 lump of malachite
39m 5 lumps of malachite, some with traces of perforation (largest 7x6x5 mm)
4.5m 1 pendant of malachite (21x13x9 mm)
49 m 1 bead of malachite (diam 4 mm)
55m 1 lump and 1 bead (diam 4 mm) of malachite
6.3 m 1 lump of malachite
6.4m 1 lump of malachite
7.3 m 1 lump of malachite
8,0m 1 bead of malachite (diam 14 mm)
8.7m 1 lump of malachite
9.24m 1 lump of malachite
9.5m 1/2 bead of malachite (diam 6 mm)

Table 3. Objects and lumps of malachite and azurite nowadays in Archaeological Collection of Faculty of Philosophy in Belgrade
and in Prehistoric Department of National Museum in Belgrade

copper, green paste or faience with material in the
collections of ‘National Museum and Faculty of
Philosophy in Belgrade we came to the conclusion that
under all mentioned terms used by Vasi¢ is actually
contained malachite. Among the finds predominate
amorphous lamps of malachite but certain amount of
artefacts is recorded as well. In the collections of
National Museum and Faculty of Philosophy in
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Belgrade are 18 beads?? and 7 pendants, fragmented or
complete, from Vasic’s excavations at Vinc¢a (Fig. 1: a—i).
Finds originate from earlier and later Vinca layers
respectively (Table 3). The largest bead is 13 mm in

20 According to Vasi¢’s records there were much more beads
but nowadays only these are preserved.



32 DRAGANA ANTONOVIC
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Graph 1. Distribution of malachite and azurite
in Vinca (according to depth)

diameter. These are all cylindrical beads with biconical
perforation (Fig. 1: a—b). Among pendants the largest
is 21x13x9 mm (Fig. 1: i). There are also in the
National Museum in Belgrade somewhat larger, well-
worked malachite pendants, which Museum acquired
as chance finds from Vinca (Fig. 1: f~h). All mentioned
objects are polished to some extent and perforated. In
his 1930 journal Vasi¢ mentioned one pendant (2.3 x
2.0x0.6 cm) of stone, which by description corresponds
to the malachite found at the depth of 8.7 m (Fig. 1: d).%!
It seems that objects of malachite were produced in the
settlement itself. In favour of this speaks the informa-
tion from Vasi¢’s 1930 journal. In that year at the depth
of 8.0 metres was discovered interesting find consis-
ting of 16 semi-processed beads (without perforation),
up to 8 mm in diameter, made of soft green stone
suggested by Vasic to be the glass paste (Fig. 1: ¢).22
Unworked lumps of malachite are of various sizes:
from the small ones having 3 mm in diameter to the
somewhat larger specimens with diameter ranging
from 1 to 2 cm. Some of them were burnt and are found
stuck together in larger lumps mixed with charcoal.
Azurite occurs very rarely. Just a few amorphous lumps
are recorded.

Malachite was found in all Vin¢a layers and as it
seems according to descriptions in the excavation
journals it looks to be evenly represented at all depths.
It was also found in the pits excavated in the virgin
soil: at the bottom of silo S, and in silos SS II between
9.2-9.8 m and SS III (9.4-9.96 m) situated next to pit
dwelling D, all investigated in 1934.2% Also, in 1911
one fragmented bead was found on the bottom of the pit
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Graph 2. Distribution of malachite and azurite
in Vinca according to cultural periods
(VT — Vinca—Tordos, GF — Gradac phase, VP — Vinc¢a-Plocnik)

that was at the depth of 10.25 m under original ground
level.?* Finds of malachite were also encountered on
house floors. Lumps of malachite or identified by Vasi¢
as »small lumps of oxidised metal« were found on the
floors of the houses from depths of 2.5 m, 2.6 to 2.8 m
and 3.49 m (Grundris IIT) investigated in 1912 as well
as on the floor of the house from the depth of 6.7 m
investigated in 1911.%3 Occasionally these lumps were
mixed with pieces of coal. According to general estima-
te of quantity of malachite found in Vin¢a based on the
data from Vasi¢’s journals, find frequency within cultu-
ral phases is higher in the later periods of Vinc¢a culture.
However, there is no extreme difference in number of
finds between cultural phases (Graph 1; Graph 2).
For the time being objects of malachite were found
besides at Vin¢a also at Selevac, Divostin, Gornja
Tuzla, Belovode and Coka. At Selevac was found one
bead of malachite.’0 In the Late Vin&a horizons at
Divostin were found only few perforated pendants and
many discoid beads the largest being 7 mm in diameter,
4 mm high and with 2 mm perforation (Fig. 1: 1-0).
There was discovered the complete workshop for
manufacturing malachite beads.?’” Many beads 3-8 mm

21
22

Journal for the year 1930, page 30.
Journal for the year 1930, page 15.

23 Journal for the year 1934, pp. 67-70.

24 See footnote 3.

25 Journal for the year 1912, page 29; journal for the year 1911,
pp. 69, 126.

26 Glumac, Tringham 1990: 554.

27 Glumac 1988: 458.
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Figure 1. Objects of malachite. Vinca: a) bead from 2.3 m; b) bead from 1.3 m; c) bead from 8.0 m; d) pendant from 8.7 m;
e) pendant from 2.1 m; f~h) pendants acquired for National Museum, Belgrade; i) pendant from 4.5 m;
Belovode: j—k) trenches I and II from 1994 (after Ulwusap, Jayanosuh 1997a); Divostin: I-o0) horizon Il (after Glumac 1988)

in diameter and one nicely worked pendant were found
at Belovode (Fig. 1: j—k). They were found in all settle-
ment layers dating from Vinc¢a Tordo§ and Gradac
phase.28 At Tisza culture site Kremenjak near Coka, in
pit 2 were found 14 beads of malachite in a vessel con-
taining also other types of decorative objects assumed to
be Vinéa culture import.?? Decorative objects of mala-
chite were in use also earlier of the Vinca culture in the
territory it later encompassed. One pendant is recorded
at Lepenski Vir in settlement I11a3? while in pits and pit
dwellings of Lepenski Vir IlIb settlement occur the
beads of azurite and malachite.3! At Divostin I dated in
StarCevo culture was found one pendant and one coni-
cally shaped piece of azurite.3? This is the only specimen
of azurite in Star€evo culture so far. At Zmajevac near
Smederevska Palanka, also the Staréevo culture site, was
recorded the lump of malachite.3? These isolated cases
should not be connected with metallurgy because mala-
chite was used exclusively as decorative stone but this
undoubtedly confirm that bearers of Star¢evo culture
were acquainted with deposits of copper ore. Cases of
the use of malachite for production of decorative objec-
ts, also entirely exceptional, were recorded in the Early
Neolithic of surrounding areas. All these finds, as well
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as those from the Star&evo culture territory occur in the
immediate vicinity of copper bearing regions.>*

Finds of malachite, as unworked lumps are much
more numerous. They were recorded at Vinca, Belovo-
de, Plo¢nik, Opovo, Fafos, Divostin, Selevac. According
to the number of finds Belovode certainly stands out.3’
Just during one season at this site as much as 0.4 kg of
malachite was found in trench 5 within small area dating
from the Gradac phase.3® Thermally treated lumps have
been frequently found although it is not precisely stated
whether they were found in the layer of conflagration
or it was the case of ore processing.3” At Selevac were

28 Hlmusap, Jamanosuh 1996: 187; Illmusap, Jamanosuh
1996a: 58; Hlmusap, Jananosuh 1997: 121.

29 Banner 1960: 18; Tapamanum 1973: 148,

30 Srejovi¢, Babovié 1981:92.

31 Cpejosuh 1969: 173.

32 Glumac 1988: 460.

33 Chapman 1981: 131.

34 Chapman, Tylecote 1983: 374-375.

35 UImusap, Jauanosuh 1997a: 192-193.

36 Mpusap, Jamarosuh 1997: 121.

37 IseuBap, Jananosuh 1996: 187; Hlbusap, Jatianosuh 1997:
124; IlsbuBap, Jananosuh 1998: 77.
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Figure 2. Objects of copper. Divostin: a) horizon I (after Glumac 1988);
Plocnik: b) trench VIII, horizon I (after Sljivar 1996); Gornja Tuzla (after Covié 1961): c—e) stratum II; f=i) stratum I

collected all in all 209 malachite lumps, 87% of which
were smaller than Scu mm.3® At Divostin II slightly
less than 100 lumps of malachite were found within
entire excavated area and 75% of them are smaller than
1 cm.?? According to Vasi¢’s notes number of untreated
lumps at Vinc¢a was considerably larger than at Divo-
stin and Selevac: more than 500 of them distributed
within all settlement layers were found. At Plo¢nik
near Prokuplje large amount of malachite lumps was
recorded in Vin¢a—Tordos horizons.*® At Gornja Tuzla,
in stratum III, the earliest settlement horizon dated in
the period Vin¢a—Plo¢nik I was found large amount of
small lumps of copper oxide which the author relates
with production of copper objects at this very site.*!
There is one more case of large amount of malachite
that could be according to the opinion of investigator
related to the copper processing in the settlement. At
the site Fafos I near Kosovska Mitrovica, settlement
dating from Vin¢a—Plo¢nik phase, in the pits 16 and 38

were recorded intensive remains of native copper
mineral defined by petrologic analysis as malachite with
cuprite and azurite.*? We would also like to mention two
lumps of copper oxide at Late Vin¢a site in Opovo.*3
This find could not be related so far to copper processing
at this site.

Facts that certainly confirm the knowledge of
copper processing are the finds of copper objects
registered at Vinca culture sites. Most have been found
at Gornja Tuzla (Fig. 2: c—i) if we exclude hoards from
Plo¢nik whose dating is still questionable. In the

3 Glumac, Tringham 1990: 555.

39 Glumac 1988: 457.

40 D. Sljivar, Report on the meeting of Prehistoric section of
Serbian Archaeological Association, delivered on the 15. 11. 2001.

41 Covic 1961: 103.

42 Jovanovi¢ 1961: 42.

43 Tringham, Brukner, Voytek 1985: 443.
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Figure 3. Boat-like recess in Vinca (after Vasic’s journal for 1913, pp. 125-148): 1) wall of red baked clay

stratum III dating from Vinca—Plo¢nik I period two
groups of small copper beads, one of 22 and other of
13 pieces, the spiral ring of the wire of segment
section, fragment of thin wire of circular section,
possibly part of bracelet and 3 fragments of some tool,
presumably awl were found.** In the stratum II
attributed to the very end of Vinc¢a culture were found
few small beads, one fragmented saltaleon, small needle
with twisted eye, 2 fishhooks and few fragments of
wire of circular section.*> Massive copper chisel
stratified and dated with certainty was recorded at
Plo¢nik (Fig. 2: b). It was found in the intact layer at
the border of IIl and II horizons attributed to the
Gradac and Vin¢a-Tordos II phases.*® Plo¢nik hoards
are still considered as dubious find concerning
chronological attribution. They were considered so far
to be Eneolithic hoards buried into earlier Vinca
culture layer. More prevailing opinion after recent
investigations at Plo¢nik is that mentioned hoards
could be attributed to the Gradac phase of Vinca
culture and subsequently that they are not buried later
but that they are closed associations from the last
phase of the life at Plo¢nik.#” In the light of this new
opinion the Ploc¢nik hoards appear to be the most
significant find of copper products in the Vinca
culture: in all four hoards 45 massive copper tools —
axe-hammers and chisels were found.*® According to
earlier conducted analyses two chisels from hoard 1
discovered by Grbi¢ in the course of his excavations
were made most probably of the native copper while
most of the artefacts has great resemblance of metal
composition with copper finds from Selevac and
Gomolava® and that might indicate same source of
raw material but we shall discuss that later. At other
sites copper in the form of completed artefacts or
lumps is recorded in very few instances. From
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Divostin originate few small copper beads, one
pendant and bracelet (Fig 2: a) all found in undisturbed
Vinéa—Plo¢nik horizon.’® One rather small copper
bead along with few rather corroded small granules
were found at Selevac.5! At Grivac, in the block Barice
IA, in the Late Vinca horizon was found one copper
bead almost completely crumbled.5? From Early Vin¢a
layers in the trench I at Belovode originate few finds of
small copper Iumps. According to the opinion of
investigators of this site it is most probably native
copper.’? This is for the time being the earliest find of
copper in Vinca culture. At Ratina near Kraljevo
presence of copper jewellery is confirmed in the shape
of one loop of copper wire. This is confirmed by green
remains of copper oxide on fragments of anthropo-
morphic figurines.>* At Gomolava were found 3 small
metal beads in exclusively Late Vinéa horizon> as
well as 7 beads and a bracelet in the burials of the
Vin¢a—Plo¢nik 1 cemetery.’® At Velika Gradina in
Stapari near Uzice in the II cultural layer dating from
Vin¢a—Ploc¢nik period was found a bracelet of copper
wire of square section.’’

44 Covic 1961: 98.

4 Covi¢ 1961: 102-103.

46 Sljivar 1996: 96-97.

47 IImusap, Kysmanosuh-LiseTkopuh 1998: 82-83.
48 Cramno 1964; Cramio 1973.

49 Pernicka et al. 1993: 4, 16.

50 Glumac 1988: 458—460.

31 Glumac, Tringham 1990: 554.

52 Tapema 1956-1957: 265.

53 TInusap, Jananosuh 1996: 187.

54 Jbamuh-Banosuh, Banosnh 1988: 23.
35 Ottaway 1979: 53, 55.

36 Bpykwep 1980: 32, 34.

57 Jurigi¢ 1960: 97.
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Figure 4. Pits with wider bottoms (after Vasic'’s journal for 1913, pp. 125-148):
1) wall of red baked clay; 2) opening by the bottom of larger pit

The question raised after everything we said is
where was organised production of copper from which
the objects recorded at Vinca culture sites were manu-
factured. Clearly defined working and smelting place
in the Vin€a culture has not yet been encountered.
However, that is how it looks like only at first glance.
Possible working places are already described in certain
published works — precisely these sites are Plo¢nik,
Fafos, Selevac and Belovode. Even Vasi¢ in his already
mentioned journals from excavations at Vin¢a described
situations which indubitably indicate smelting activity
in this Neolithic settlement. Thus Vasi¢ recorded that
at depth of 6.7 m (house ground plan) and 8.36 m
investigated in 1911 were found pieces of malachite in
a lump with charcoal that conclusively confirms pre-
sence of malachite in the fire with coal. We are inclined
to explain this as intentional activity and not incident
because at mentioned house plans wasn’t any trace of
conflagration.”® At the depths of 6.2 m, 6.4 m and 7.0 m
in 1930 were found »pieces of greenish slag resulting
from intense fire«.%? In the 1913, within small area at the
depths from 8.10 to 8.97 m many shallow pits and flat
inclined surfaces possibly floors of horseshoe-shaped
kilns with walls of unevenly fired clay were disco-
vered.?0 These pits Vasi¢ called »boat-like recesses«
because of specific shape. All the recesses are of

elongated ellipsoid shape on plan and very shallow
(Fig. 3), the largest being 2.10x0.53x0.14 m. Walls of
these recesses, 8 cm thick are of unevenly fired clay in
a way that it is red in the central zone turning to brown
in the periphery. As a rule soot and ash were found at the
bottom. Besides these recesses but within same area
and at the depth of 8.89 and 8.97 m 2 pits with bottom
wider than opening were discovered. Smaller pit,
0.47x0.34x0.55 in size, with 5-8 cm thick red baked
walls was 0.71x0.55 m at the bottom (Fig. 4). Bigger
pit,0.87x0.67x0.45 m, with 4-5 cm thick baked walls
was at the bottom 1.11x1.04 m. This pit had at one side
near the bottom an aperture of almost rectangular
shape 0.83x0.14m and the edge of it was also of red
baked clay as well as the entire interior of the pit (Fig.
4). Vasi¢ explained this pit as metallurgical kiln.
Looking from modern perspective when we know
about the earliest Chalcolithic metallurgical kilns at
Sinai we see how Vasi¢ was right when he explained
the described pits as metallurgical structures. Thus, in
Tymna, the mentioned Chalcolithic kilns had almost

38 Journal for the year 1911, pp. 69, 148.
59 Journal for the year 1930, pp. 151, 173, 219.
0 Journal for the year 1913, pp. 125-148.
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identical shape as these ones in Vin¢a.?! In larger pit
were found fragments of »brazier«, as Vasic says, of
square shape. Brazier was 10 cm deep and had 5 cm
thick walls unevenly fired. We would explain this brazier
as vessel for metal smelting. Because of found pieces
of galena and on the basis of ethnographic analogies
Vasi¢ explained this complex of pits and recesses as
smelting kilns for melting lead. According to Vasic¢’s
notes, in some of our regions before modern mining, the
peasants were smelting lead in ordinary pits where
they heated charcoal mixed with pieces of galena and
melted lead then flowed to the pit bottom producing
lead cake. It is interesting that Vasi¢ did not envisage this
possibility for copper smelting although similar techno-
logy is used for its primitive production from copper
carbonate ore i.e. malachite. Reason is probably because
malachite and copper slag were not found there.5?
This type of finds was also recorded at other Vinca
culture sites. Situation most similar to the one at Vinc¢a
with recesses with baked clay was recorded at Plo¢nik.
At this site was (in the middle of south-eastern profile
exposed in 1996) encountered a pit 8 m in diameter and
2 m deep with soot in successive 2-3 cm thick layers
(Fig. 5). According to the opinion of investigators that
looked for analogies in Antique metallurgy the
appearance of the feature is the result of metallurgical
activity. This pit was an integral part of larger structure,
most probably the house and this is indicated by layer
of rubble mixed with soot that spreads from the pit for
about 9 meters. This entire find belongs to Vinc¢a—Tordos
I horizon.%3 Similar situation was recorded at Fafos I.
Pits 16 and 36 where large quantity of malachite in
lumps or powder mixed with layers of burning were
found as integral part of the houses behind them and
according to the investigator’s opinion these are residues
discarded after metallurgical processing.* The copper
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Figure 5. Plocnik near Prokuplje, profile from 1996
(after Hlvusap, Kysmanosuh-Llseiixosuhi 1997):

a) dark brown soil; b) light brown soil; c) virgin soil;
d) pottery; e) stone; f) bones; g) soot; h) ash; i) daub

mineral was also encountered in these houses so it is
even more so believed that copper processing was being
carried out within this complex.%5

Situations and finds similar to these described above
are well known in the world and were recorded on the
sites — mining-smelting complexes — with earliest types
of primitive copper metallurgy. The earliest, Chal-
colithic kilns for copper smelting were recorded at
Tymna (Sinai) at the site 39. Kilns, up to 50 cm in
diameter are in fact holes in the ground lined with
stones (Fig. 6). The ore and charcoal were mixed in them
and copper melting temperature of 1083°C and higher
was achieved by constant flow of air through bellows.
After transformation of ore into slag furnace was closed
and cooled. In this process the molten metal was not
separated on the bottom but it remained enclosed
within the slag in the form of smaller metal beads of

61 Rothenberg, Tylecote, Boydell 1978: 10-11.

62 We would like to mention here one interesting idea of M.
M. Vasi¢. Thus, on the basis of mentioned finds of smelting pits for
lead and horseshoe-shaped kiln for cinnabar Vasic in his journal for
1913 suggests that Vin¢a was an industrial-mining place where ore
from the vicinity of Avala was processed. According to the finds he
concludes that in Vinca since its foundation mining must have been
very advanced and it is confirmed by sophisticated kilns for burning
cinnabar. Tt was actually the fact that was decisive for Vasi¢’s dating
established for Vinda (Bronze Age) although he distinguished the
finds from these lower layers as dating from the Neolithic! But as he
thinks that mining and metallurgy in Vin¢a are not autochthonous
but imported from the southeast hence the beginning of life in Vinca
could not be earlier than the time of foundation of Troy II (journal for
the year 1913, page 148). Consequently, he denies any connection
of the site in Vin¢a with Neolithic period.

63 IIlmuBap, Kysmanosuh-11sertkosuh 1997: 107.

64 According to the description it looks more like introductory
phase for ore smelting judging by analogies and from experimental
investigations.

65 Jovanovic¢ 1961: 42-43.



38 DRAGANA ANTONOVIC

149.80

149.00

1m

Figure 6. Chalcolithic kiln for smelting copper ore from Tymna (Sinai), site 39B.
Top: section of kiln during excavations (1. working surface, 2. undisturbed sand layer).
Bottom: reconstruction of kiln with bellows (after Rothenberg, Tylecote, Boydel 1978).

pure copper. Thus the next step in metal production
was crushing of slag and mechanical retrieval of beads
later to be melted in the melting vessels.%® Small kilns
recorded in Tymna provided good results. In them in a
single turn could be obtained 0.3 kg of copper after 2
hours of thermal treating of ore in case of maximal
filling of 5 kg of ingredients (ore, charcoal and flux).%7
In Spain, in Chalcolithic mining-smelting complex
Chinflon are not recorded either lined kilns for ore
processing or bellows so it is assumed that plain pits in
the ground lined with clay were used and hide bellows.
Slag collected at this site indicates that earliest,
primitive technology of ore smelting was employed
and as result molten metal (copper) stayed contained
in slag.%® These finds from Spain are identical with our
finds from Vinca, Plo¢nik and Fafos where pits in the
ground coated (lined) with fine clay burnt due to high
temperature were recorded. Close to these entities,
except in Vinca, was found large amount of malachite
lumps with clear evidence of thermal treating.®
Unambiguous find of slag with copper beads within is
recorded at Selevac. There in the trenches 12 and 15
was found metallurgical slag and analyses revealed
that it originated from copper ore and investigators of
this site relates it with certainty to copper processing at
the site.”® In addition, the investigators linked striking

concentration of malachite in houses 14 investigated
between 1977-78 and even more striking absence of
this mineral in other stratigraphic units with organised
copper processing just in the distinct section of the
settlement.”! So called thermally treated malachite
lumps are encountered in large amount also at Belovo-
de” so we can rightfully conclude that Belovode un-
doubtedly represents still another place of copper
processing in Vinca culture. Confirmation for such
copper processing is also offered by some ethnographic
data from North and South America. Same technique
(ore smelting with charcoal in the pits lined with fine
clay then crushing of cold slag and remelting of copper
in small pottery vessels) was practised by North Ame-
rica Pueblo Indians and pre-Columbian population of

66 Rothenberg, Tylecote, Boydell 1978: 28.

7 Rothenberg, Tylecote, Boydell 1978: 49.

68 Rothenberg, Blanco Freijeiro 1980: 52.

8 As these finds almost had not been analysed — exception is
one analysis from Fafos, which confirms that it is malachite — we
can not state with certainty whether it is malachite or slag as result
of ore smelting.

70 Glumac, Tringham 1990: 553.

7! Glumac, Tringham 1990: 557.

72 Ibusap, Jauanosuh 1996: 187; Illmusap, Jauanosuh
1997: 124; Illsbusap, Jananosuh 1998: 77.
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Figure 7. Molds for casting copper objects: a) Gornja Tuzla (after Covic 1961);
b) Grivac (after Antonovic, in preparation)

Peru.”® Bearers of the Vina culture were obviously
competent for extractive reduction technology of
processing of copper oxides where it was necessary to
achieve temperature when copper separates from ore
and it is 1083°C. This reduction process of copper
processing could be compared with reduction baking of
pottery that Vinca culture bearers used and produced
already from the first occurrence of the Vinca culture
in this area as this pottery should be produced at the
temperature of about 1100°C.7* Thus, there should not
be any doubt that Vinc¢a culture population was
capable of achieving temperature necessary for copper
smelting.

The following find from Vinca from the depth of
4.2 m could be directly related with smelting activity.
It is fragmented bottom of crude vessel, which was half
full of green pigment as Vasi¢ said’> that is with pulve-
rised malachite as was established after much later
analyses.”® Such pulverised ore was used in the primi-
tive technology of copper producing. Experiments
carried out with ore from Tymna required ore to be
crushed in granules of less than 5 mm’’ while in expe-
riments with ore from Rudna Glava it was crushed in
granules up to 100 um.”® This information could be lin-
ked with above-mentioned fragmented bottom of crude
vessel from Vinca containing pulverised malachite and
explained as the initial stage in the process of copper
ore smelting.

At some sites indirect evidence of smelting
activity is recorded comprising vessels and moulds for
metal casting. Small vessel for metal casting is
encountered so far only in the fourth Plo¢nik hoard.”
Large number of miniature vessels discovered at Vinc¢a

CTAPHHAP LIV 2002.

was never related to metal smelting even though some
of them by shape and fabric are quite appropriate for
metallurgical purpose.? Moulds for casting copper arte-
facts (Fig. 7) are mentioned at Gornja Tuzla where a
piece of mould, in fact its sprue cap, for casting of axes
was found®! and at Grivac where in the layers of Vin-
¢a—Plocnik I phase was found fragmented mould of
sandstone secondary used as bone pin sharpener.5?

In favour of early introduction of copper processing
speaks the fact that bearers of Vinc¢a culture were by all
accounts well acquainted with ore deposits in their
territory. This is confirmed also by good knowledge
about high quality stone raw material used for produc-
tion of stone tools in the Vin¢a culture.?3 Some of this
raw material was certainly acquired in organised way
possibly even by quarrying although there is not
comprehensible evidence for such assertion. As the
territory of Vinca culture was and remained exceptio-
nally rich in copper ore deposits it is beyond doubt that
bearers of Vinca culture got acquainted rather early
with those deposits and commenced their exploitation.

73 Tylecote, Merkel 1984: 4; Renfrew, Bahn 1998: 328-329.
74 Renfrew 1969: 38.

75 Bacuh 1932: 35.

76 Chapman, Tylecote 1983: 373.

7T Rothenberg, Tylecote, Boydell 1978: 31.

78 Tylecote 1982: 463.

79 Cramumo 1973: 157.

80 JTetmma 1967.

Covi¢ 1961: 103.

82 Antonovid, in preparation.

83 Antonovi¢ 1998: 17-41; Borocassesub-Tletposuh 1992:

oo
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Figure 8. Finds of malachite, azurite and copper objects from Vinca and copper ore deposits within Vinca territory:

a. ore deposits (after Simic 1951; Putnik 1981), b. regions where copper exploitation was possible in prehistory
(after Simic 1951; Putnik 1981), c. sites where malachite and azurite are registered, d. sites where copper objects are found,
e. prehistoric copper mines (after Jovanovic 1982, Joeanosuh 1988, Davies 1937).

1. Coka, 2. Opovo, 3. Gomolava, 4. Vinéa, 5. Gornja Tuzla, 6. Selevac, 7. Belovode, 8. Rudna Glava,

9. Mali Sturac, 10. Grivac, 11. Divostin, 12. Stapari, 13. Jarmovac, 14. Ratina, 15. Plocnik, 16. Fafos.
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Already mentioned malachite and azurite, basic carbo-
nates of copper, resulting from decomposition and
transformation of all copper ores and frequently pre-
sent at Vinc¢a culture sites are very widely distributed
in the Central Balkans. Their occurrence in prehistory
could be related to present occurrence of copper ores
deposits (Fig. 8). Malachite and azurite are today
almost impossible to find in the nature but it does not
necessarily means that it was the case in the Neolithic.
It is absolutely certain that they were much more
abundant in the past but their exhaustion is undoub-
tedly in relation with primitive prehistoric metallurgy
but also with the fact that malachite was in all epochs,
like it is today, appreciated as ornamental stone. For
the time being we can not say anything more concrete
about origin of copper ore used for primitive metallurgy
on the Vin¢a culture sites because of exceptionally
small number of precise analyses. According to the
latest and most advanced investigations of samples of
malachite, ore, slag and metal objects from some of
Vinca culture sites (Selevac, Plo¢nik, Gomolava,
Rudna Glava) the only definite conclusion reached
was that for the time being we can not identify the
source of ore used during the earliest metallurgic
period in our territory. Unfortunately, there is also
missing the expected confirmation that Rudna Glava

CTAPUHAP L11/2002.

mine was the main source of copper ore in the Late
Vin¢a period. Something that analyses called our
attention to is the fact that inhabitants of Selevac,
Plo¢nik and Gomolava seem to have been using the
same source of raw material but this source was
certainly not in the eastern Serbia nor at Rudnik, the
ore deposits, which are so far noted as the earliest
mines in our region.3*

After everything said it is obvious that metallurgy,
that is copper ore processing and producing of copper
was practised in the Vinca culture from its very begin-
ning. This statement does not seem controversial after
results of excavations at Plo¢nik and Belovode as well
as after new examination and explanation of material
and journals from Vin¢a. Much more important question
that is being raised now is when bearers of Vinc¢a culture
got acquainted with new technology and whether this
knowledge of metallurgy was autochthonous or initiated
by external influences. In any case this is the direction
to be followed in future investigations of the Vinca
culture that will shed entirely new light on the character
of this exceptional Neolithic culture, which with every
recently discovered site proved to be the culture we
still know little about.

Translated by: Mirjana Vukmanovic

84 Samples from ore deposits at Bor, Majdanpek, Rudna
Glava, Crnajka, Rudnik, Lajkovac, Cadinje and Satorica were
investigated (Pernicka et al. 1993: 16-50).
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Pe3zume:

JPATAHA AHTOHOBUWR, Apxeomnomku HHCTUTYT, beorpan

ITPEPAJIA BAKPA Y BUHYH:

HOBH ITPHJIO3H TE3HU O METAJIYPHIKOM
KAPAKTEPY BUHYAHCKE KYJITYPE

ITocnenmux roguHa cBe Cy y4eCTayliju Hajla3d KOji HEYMUTHO
1 CUI'ypHO NOTBphyYjy MeTalypIIKy acrieKT Bun4aHcke KynType
Ol caMUX HheHMX moveraxa. Ilopen Beh mobpo mosnaror oT-
kpuha BunuaHckor pynHuka G6akpa Ha Pynuoj I'masu, 1y cy u
HoBa oTkpuha Ha besoBonama u Ilnoynuky Koja cy ynosHasa-
Hb€ Ca METAJIOM TTOMEPHJIa CKOPO JI0 caMor noyeTka Bunuyancke
KyJIType.

Tesa o MeTaTypIkoM KapakTepy BuHuaHcke KyJType cra-
pa je Ge3malo 1eo Bek, a HOCTABHUO je TIPBU U HajBehu ucTpaxu-
Bav Bunue Mwiioje M. Bacuh. OH je Burdy cmatpao mpe cBera
LEHTPOM 32 TIpepamy *KUBE U 0JIOBA, a 300T MOrPenTHOT NaToRa-
wa BuHue y no3HO MUHOjCKU Iepuon npepana 6akpa je 3a me-
ra mpeicTaB/bajla IMOTIYHO OYEKUBAHY AEJATHOCT KOjOj Huje
[IOCBETHO pefioBe Y cBOjoj MoHorpacuju. Hacynpor my6mmko-
BaHMM panoBuMa Bacuh y cBOjUM IHEBHMLIKMA BEOMA YPEIHO
HOTUpa CBaKW Halla3 MajJlaXUTa OBHOCHO OKCHIMPAHOT MeTaja,
Inajyhu TayHe momaTke y koM cy Opojy Habhenw, decto HaBOIU
IUXOBE JUMEH3Mje, a MOHEKaJ U TaYHO MECTO Haja3a akKo Cy
HabeHU Ha nofoBMMa Kyha Wi y jamama (Tabena 1-3).

OtxpuheM pynHuka Gakpa Ha PynHoj I'maBu ¥ HakoH uc-
TpaxkuBama Ha Jlusoctuny, Cenesuy, Ilnounuxy u Benosonama
MOCJICAbHUX TOAMHA, Te3a Ja je BuHya Ouna jenaH o MeTayp-
INKYX IIeHTapa BuHuaHCcKe KyaType MOHOBO MOCTaje aKTyesHa.
Mebytum, caga ce akueHat cTaBipa Ha npepany 6akpa. Jupek-
TaH [IOBOJ 3a pa3maTpame moryhnoctu npepane dakpa y Bun-
yn 6MO je BeJMKH 6p0oj TPyMEHOBA U YKPacHHUX IPEeIMeTa Ol Ma-
JlaxyTa MPYKYIJBEHUX TOKOM BacuheBux nckonasama Bunue,
a KOjU ce JaHac 4yBajy y HaponHoMm Mysejy 1 y ApXeo/olIKoj
36upu @unozodcekor dakynrera y beorpany.

Y maTepujany npeosiabyjy aMop¢HU PpyMEHOBU Malaxu-
Ta, aJM je 3abeseskeH ¥ U3BECTaH Opoj IpeIMeTa o OBOT MUHE-
pana (ca. 1: a—i). Hamasu nopjessako NOoTHYy U3 cTapuje U U3
miahe BuHuanckux ciojeBa (tabena 3). Manaxur je HajlaxKeH
y CBUM cJIojeBUMa BuHYE M KaKO Ce YMHU Ha OCHOBY OMHCa y
IHEBHUIIMMA Ca WUCKoMaBama, M3rjlefia Aa je OHO paBHOMEPHO
3aCTyIUbEH Ha CBUM IyOMHaMa (rpacuxoH 1-2).

IIpeameTy on ManaxuTa o canga cy Hahenu, ocum y Bun-
yu, jom u Ha Cenepuy, JuBoctury (ci. 1: 1-0), F'opmoj Tysm,
Bbenosonama (ci. 1: j—k) u Yoku. Hanasu manaxura y o6/vKy
HeoOpaheHNx rpyMeHoBa Cy 3HaTHO OpojHUjU. 3abeseKeH! Cy
y Bunuu, Ilnounuky, OnoBy, ®@adocy, Jusoctuny, Cenesuy,
Topwoj Tysnu, a no 6pojy Hasla3a Npenmayy CBaKako benaoso-
Ze, rae Cy 4ecTo HaJlaXXeHW U TEPMUYKH TPETUPAHU I'PYMEHOBH,
Majia ce He TIpeL31pa Ja I Cy OHU HaheHu y ciiojy moskapa win
je y nuTamy npepana pyzne. YKpacHM MpeaMeTH Ol MaJlaxuTa
KOPUCTIUIU Cy ce U Tipe BuH4aHcKke Ky/IType Ha TEpUTOPUjH KOjy
je oHa nokpuBasa: Ha JlenesckoM Bupy y Hacemy IlI, [lusocTtu-
Hy I u 3majesny kon Cmenepescke Ilananke. OBe ycamsbeHe
ciy4ajeBe CBaKaKo He Tpeba HOBOIMUTH y BE3y Ca MO3HABAHEM
MeTaJIypryje, jep je Majaxut KopuitheH HCKJbYYHBO Kao YKpPaCHH

KaMeH, a/i TO CBaKaKo CBEROUH J1a cy ce Hocroun CrapueBauke
Kyarype Beh 6mm yrosHau ca JexuIiTiMa 6akapHe pyne.

OHO IITO CBaKaKo CBEIOUM O MO3HaBamy Ipepane Gakpa
jecy Hamasu 6axkapHUX npenMera 3a0esieskeHu Ha BuHdaHCKkuM
nokanureTuma. Hajsume ux je Habeno y T'opmoj Ty3smu (ci. 2:
c—), aKo u3y3meMo HaJslase octasa u3 IlnoyHuka ymje je naToBa-
e JOII yBeK IOJ 3HAKOM nuTama. Y IIIoYHuKY je, kao curyp-
HO cTpaTU(ULMPAHO U NATOBAHO 3a0eJIeKeHO jeTHO MAaCHBHO
OakapHO 171eTo (cI1. 2: b), HaheHO Y MHTAaKTHOM CJI0jy ca IOoYeT-
Ka rpagauke ¢ase. Hakon HOBUjuX vcTpaxusama y I1no4HMKY,
YUHH Ce U [ ce 4 OCTaBe, paHuje OTKPHBEHE, MOTY OIPENeIHTH
y Tpagauxy a3y BuHuaHCKe KyJIType, I1a ce TaKO OHE IOKa3yjy
Kao Haj3sHauajHMjU Haja3 uspahesuHa on 6akpa u3 BunyaHcke
KYJIType — U3 CBa 4 1ierioa IoTide YKYITHO 45 MacHBHUX OaKapHHUX
anatku. Ha ocramim sokamreTuma 6akap, y 00JMKY FOTOBUX
fipenMeTa Wiv IpyMeHoBa, 3abenexeH je Ha [luBocTuny, Cenes-
ny, I'puBiy, BenoBogama, Patuau kon Kpamesa, F'omonasu u
Bemukoj I'panunu y Catanapuma kop Yxuna.

Haxon cBera Hamehe ce nUTame rie ce BPIIIa IPOU3BOIA
Oakpa OX kora cy OM/M HarpaBJbEHHU NPeAMETH 3a0enexKeHH Ha
BuHUaHCKUM JOKaIMTETHMa. JacHO edHHICAHO PaTiOHIIKO-
-TOHMOHMYAPCKO MecTO y BMHUYaHCKOj KyJATYpH IO caja Huje
KkoHcTaToBaHO. MehyTuM, Tako u3ryiena caMo Ha IpBH MOTJIEN.
IoreHnujanaa Mecta npepafe 6akpa Beh Cy onncaHa y HEKUM
My6IMKOBAHUM pajoBIMa — KOHKPETHO ped je O JIOKaJIMTeTHMa
[Tnounuk, ®adoc, Cenesan u benosone. Bacuh je Takohe y Beh
MOMEHYTHM CBOjUM JHEBHHLIMMA Ca ICKONIaBamka Burde omicao
cUTyanydje Koje HeIBOCMUCHIEHO ymyhyjy Ha TONMHMOHHYAPCKY
IEJIaTHOCT Y OBOM HEOJUTCKOM Hacesby. Tako Bacuh Genexu
KaKo Cy 4eCTO HaJaXKeHU Ha KoTaMma of 6,2 1o 7,0 m »Komazau
MaJIAXMTa y TPYABH Ca TapOM« M »KOMANIH 3eJIEHKACTE HUbAaKe
Io6ujeHn pu jakoj BaTpr«. Tokom 1913. ronrHe OTKPUBEHO je,
Ha JeITHOM MameM NpOoCcTopy, Ha myouHama on 8,10 mo 8,97 m,
BUIIIE TUTUTKHX jaMa U3RY»KEHOT ETUIICONIHOT O0JIKA Y TIOLPTY
(ca1. 3). 3unoBu 0BUX yoyOibemha Cy Ofl HepaBHOMEPHO 3alleyeHe
3eMJbE, 2 Ha BIXOBOM [HY j€ 10 IPaBWIy HajaXKeH Trap U Memneo.
Ockm oBUX ynyOJbema Ha UICTOM IIPOCTOPY ¢y, Ha DybuHama 8,89
u 8,97 m oTkpuBeHe 2 jaMe ca MUPUM JHOM Of 0TBOpa (CIL. 4).
Jenna jama nmana je pu IHY OTBOP CKOPO IIPaBOYIaOHOT 00JIHU-
Ka NOBPIINHE TaKohe o1l IIpBEeHO 3alnedeHe 3eMibe, a Kojy Bacuh
TyMa4yu kao TONMUOHWYapcKy neh. ¥ TuMHH Cy XaJKOMUTCKe
nehin MMase ckopo UAEHTHYaH 00JMK Kao oBe y Bunuu (ci. 6).

OBakBa BpcTa Hajla3a 3alesexeHa je U Ha OpyruMm Bus-
4YaHCKKM JoKanuTeruMa. Hajcnuunuja cutyauuja onoj y Bun-
YyM, ca yoyOJbEIEM Ca 3aIeUueHOM 3EMJbOM, 3a0eslekeHa je Ha
Ilnoynuky (ca. 5), a Ha @adocy L, y jamama 16 u 38, Habeno je
o0uJbe MaJlaxuTa y o6JIMKYy PPyMEHOBa U IIpaxa, U3MeIIaHoT ca
cjojesuMa ropema. Curyaumje 1 Hajxasy CAMYHH OBHM YIIPaBO
oImcaHUM NoOpo Cy MO3HATH Y CBETY U 3a0eiexKeHH Cy Ha JIo-
KaJIUTeTHMA Ca HajpaHUjuM OOJMIIMMa IPUMHUTUBHE IIpepane
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Gakpa — y PyAHO-TOITMOHMYAPCKUM KOMIUIeKcMMa TuMHa Ha
Cunajy u Yundmvon y HInanuju, mpu 4eMy cy Hajla3# ca OBOT
[OCJIETHEeT HCTOBETHHU ca OHUM U3 Bunue, I1noynuka u @adoca.
Tako3BaHM TEPMUUKH TPETHPAaHU I'PyMEHOBU MajaxuTa 3abe-
nexenu ¢y y BehuM xommamHama u Ha BesoBomama, na c mpa-
BOM MOKEMO Ia 3aKJbyduMo Ha Besosome curypHo mpencra-
BJbAjY jOIUI jeIHO MeCTO npepane 6akpa y BUHYaHCKO] KyATYpU.
Y nupexTHY Be3y ca TONMMOHUYAPCKOM JeJlaTHOIThy MOXKeMo na
IOBeNeMO 1 HaJla3 JHa rpy6or cyna u3 Bunye, ca xote 4,2 m, 1o
TOJIA HAITYEeHO CIIPaIIeHUM MaaxuToM. OBaKo CIIpallieHa py-
Jia KOPUCTWIA Ce Y IPMMHUTHBHOj TEXHOJIOTHjU H0o0H]jamba Gakpa.
ExcniepuMeHTy Koji cy n3sohenu ca pynom us TumHe 3axteBa-
JIM Cy PyRY YCUTHEHY Y 3pHa UCIION 4 mm BeJIUYMHE, TOK je y
eKCIIepUMEHTY ca pyzoM u3s Pyane ['naBe ona 6una copamena y
3pHa Beauyune 10 100 um. Ha nexum noxamuretuma (Ilnou-
nuk, I'pubait, F'opwa Tysna) 3abenesxeHu Cy MHIMPEKTHU TOKa-
31 TOIMOHUYAPCKE aKTHBHOCTH Ko LITO CY CYIOBU ¥ KaJIyIH 3a
JIMBEEbe MeTana (ci. 7).

Y mpusor paHOr yno3HaBama npepane 06akpa TOBOPH M
YHIBEHHULIA i CY HOCHOIM BuUHYaHCKe KyJIType, 1o CBEMY Cy-
aehu 61 100pu M03HABAOLM PYIHOT OOraTcTBa Ha CBOjO) Te-
puropuju. O TOME CBEROYM U OJUIMYHO MO3HABAKE KBAJIUTETHUX
cupoBHHa KopunrheHUX 3a M3paly KaMeHuX npenMera y Bun-
yaHckoj kyaTypu. Kaxo je tepuropuja kojy je nokpusaia Bun-
YaHCKa KyJITypa H3y3eTHO 0OoraTa JeXUINTHMa OaKapHe pyne
(cn1. 8), 6e3 cymme je na cy ce BuryaHIm BpJIO paHO YIIO3HAJIM Ca
BIMA ¥ 3a[I0Ye/IM BUXOBY EKCILIOoaTalljy. Malaxur 1 a3ypur,
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XHIpoKapOoHaTH 6aKkpa HaCTAJIM pacliafamkeM U TPaHC(HOPMH-
cameM CBUX 0akapHUX pyla, a KOjU Ce jaBjbajy Kao YECTH HaJla-
31 HA BUHYaHCKIM JIOKAJIUTETHMa, CY BPJIO PalllMpEHH Ha Te-
putopuju LeHTpasHor Banxana. 3a cafa HIlak HE MOXKEMO 1a
KasKeMoO MIIITa KOHKPETHHje O TIopeky OakapHe pyne Koja je Ko-
pumhena y NpuMUTUBHO] METaIypriju Ha BuHuaHCKHM JIOKa-
nuteTiMa 360T M3y3eTHO Masior 6poja ersakTHHX aHalM3a.
[pema mocsenwsuM U HajcaBPEMEHU]UM UCTIMTUBABYIMA Y30pa-
Ka Majaxura, pyje, [Jbake U MeTaJHUX MpenMeTa ca HEeKHX
Bumuanckux jgokanurera (Cenesau, [lnounuk, 'omonasa, Pyn-
Ha I';1aBa) OO Ce caMo 10 jeMHOr CUIYPHOT 3aKJby4Ka, a TO
je na 3a caia HHje MO3HAT U3BOP pyle KopuitheHe TOKOM Hajpa-
HUjEr METaJIypILIKOr Nepuoia Ha HalleM IPOCTOpY.

HaxoH cBera u3HeToOr eBUIEHTHO je Ia je MeTalypruja, ofi-
HOCHO Tpepazna bakapHe pyne 1 aobujame 6akpa, IPUCYTHA Yy
BuH4aHCKOj KyT1ypH Ofl CAMUX BeHHX NodyeTaka. OBa TBpAmba ce,
HAKOH pesyJaTaTa MCTpakuBamwa y [Inounuky u Ha BenoBoma-
Ma, K40 1 HOBMM YBHJOM U TyMadeheM MaTepHjaia 1 THEBHUKA
ca BuHue, He YMHU cIOpHOM. MHOTO Ba)kHMje MUTame Koje ce
caja IOCTaBba je Kaga cy ce Hocuolu BuHuUaHCKe KyaType
YIO3HATK ca HOBOM TEXHOJIOTH]OM U Jia JIi je TO yIO3HaBake
MeTaIypruje GWIO ayTOXTOHO WJIM MHULUPAHO CIIOJLHUM yTH-
uajuma. Y OBOM NpaBlly y CBAaKOM CIIy4ajy Tpeda yeMepuTH Oymy-
ha uctpaskuBamwa BunuaHcke KyaType koja he 6auuru cacBum
HOBO CBETJIO HA KaPaKTep OBE H3y3eTHE HEOMUTCKE KYJIType KO-
ja ce, CBaKUM HOBOOTKPHBEHHM JIOKAJMTETOM ITOKa3yje Kao
KYJITYpa O KOjOj jOII YBEK MAJIO 3HAMO.



