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Abstract. — The last three years of archaeological investigations at the site Ruzana in Banjsko Polje, in the immediate vicinity

of Bor, have provided new evidence regarding the role of non-ferrous metallurgy in the economy of the prehistoric communities

of north-eastern Serbia. The remains of metallurgical furnaces and a large amount of metallic slags at two neighbouring sites

in the mentioned settlement reveal that locations with many installations for the thermal processing of copper ore existed

in the Bronze Age. We believe, judging by the finds of material culture, that metallurgical activities in this area also continued
into the Tron Age and, possibly, into the 4" century AD.
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he first steps in the field of modern investiga-

tions of archaeometallurgy in eastern Serbia

were made at the end of 1960s, when the ear-

liest copper mine in this part of Europe was discov-

ered. It could be concluded, on the basis of relevant

absolute dates from the site of Dnevni Kop at Rudna

Glava, near Majdanpek, that organised exploitation of

raw mineral materials commenced during the Vinca B

phase, i.e. in the second half of the 6% and the first half

of the 5 millennium BC (5400—5300/4650).2 However,

despite irrefutable evidence for prehistoric mining, with

evidence of metallurgy at Plo¢nik and Belovode,? actu-

al finds of installations used in the process of copper
ore smelting are still missing.

Archaeological investigations of prehistoric sites

in north-eastern Serbia in the 1980s and 1990s were

mostly aimed at the investigation of settlements and

necropolises from the Copper and Bronze Age. At
almost all of them groups of finds have been encoun-
tered which, in one way or another, could be related to
metallurgical processes. This mainly concerns Zlotska
Pecina and Coka lu Balas, which date from the Middle
and Late Eneolithic (Bubanj—Salcuta and Cotofeni—
Kostolac).* Certain amounts of metallic slags were

' We dedicate this treatise to the memory of our late colleague
Borislav Jovanovi¢ who always had time to offer his help and sup-
port in the struggle with problems connected with studies in the
field of archaecometallurgy.

2 Bori¢ 2009, 205.

3 ILwusap, Kyamanosuh-Ilsetkosuh 1997, 107; Sljivar et al.
2006.

4 Tacuh 1990; Ibid. 1990a; Ibid 1995, 172.

* The article results from the project: Archaeology of Serbia: cultural identity, integration factors, technological processes and the role of the
central Balkans in the development of European prehistory (No. 177020), funded by the Ministry of Education, Science and Technological

Development of the Republic of Serbia.
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discovered in Zlotska Pecina, but, due to the disturbed

stratigraphy, it was not possible to associate them stra-
tigraphically to a distinct cultural horizon at this multi-
cultural site,’ while at the site of Coka lu Balas pottery
“pipes”, assumed to have been used for injecting fresh
air in the metallurgical furnaces, were discovered,? as
well as pottery with traces of metallic slags.

In the last three decades, the collaboration between
the Institute of Archaeology in Belgrade and the Mu-
seum of Mining and Metallurgy in Bor has resulted in
the discovery of a certain number of settlements and
necropolises in the immediate vicinity of Bor, dating
from the Bronze Age.” After the most recent site sur-
vey and small-scale systematic excavations we have
recorded 20 settlements and 4 necropolises in total
(Map I). Metallic slags coming from most of these
sites and samples from ore deposits have been analy-
sed by experts from the Mining Institute and Technical
Faculty in Bor in a few articles, which corroborate the
claim regarding the existence of metallurgical activi-
ties in the Middle and Late Bronze Age communities
of this region.®

Metallic slags discovered in the cultural layers and
on house floors (Trnjane) were also found in stone
funerary structures as well as on the bones of deceased
persons (Borsko Jezero and Hajducka Cesma).”
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Map 1. Distribution of
the Bronze Age sites
between Bor and Zajecar

Kapiia 1. Jucuwpubyyuja
JAoKaauigienia u3 6poH3anol gooa
usmehy bopa u 3ajeuapa

RESULTS OF ARCHAEOLOGICAL
INVESTIGATIONS

The discovery of the new Bronze Age site in the
vicinity of Bor happened by chance when Damnjan and
Radovan Vasi¢ discovered a rather large quantity of
prehistoric pottery and slag while constructing foun-
dations in their garden at Banjsko Polje, in 2013. It is
not very often the case that archaeologists are fortunate
enough to be summoned by the owners of an estate
where a site has been discovered and even to be offered
all the necessary help.!? It could easily be said that the
investigation of that rare find of a prehistoric metallur-

5 Kapuran i dr. 2014, 123-143.

6 Tylecote 1987, Fig. 4.15.

7 Tasi¢ 1995, 172; Kapuran 2014, Map. 13; Kamnypau u np.
2014, Map 4.

8 Bugarski et al. 1980; Bugarski et al. 1982; Bugarski, Zivko-
vi¢ 1984—1986; Krajcinovic et al. 1995; Jankovic et al. 1987-1990.

9 Jovanovié, Jankovi¢ 1987-1990, 1; Kanypan, Munanuso-
puh-Pagmuiosuh 2011.

10 Investigations were carried out by The Museum of Mining
and Metallurgy in Bor in cooperation with The Institute of Archae-
ology in Belgrade. Members of the team were 1. Jovanovi¢, M.
Jov¢ic and A. Kapuran.
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Fig. 1. Banjsko Polje, position of the RuZana 1 and RuZana 2 sites

Ca. 1. Bawcko Iowe, Ho3uyuje aokaauitieiia Pysxcana 1 u Pyxcana 2

gical installation was realised mostly thanks to the Vasi¢
family and the understanding of the Bor municipality.!!
An identical situation arose once again after the sec-
ond year of investigations at Banjsko Polje, when the
architect Sladjan Jorgovanovi¢ invited archaeologists
to explore the grounds of his family house, around 100
meters from the Vasi¢ estate. On that occasion the
remains of yet another metallurgical structure were
encountered (fig. 1). The analyses of the topography
and stratigraphic situation made possible a more pre-
cise reconstruction of the metallurgical complex, which
existed in the Bronze Age on the south-eastern fringes
of Banjsko Polje.

Ruzana is the name of a brook flowing some 1000
meters eastward of the site, and it empties into the
Brestovacka river a short distance further on. Ruzana,
in the Wallachian language, means, among other things,
“rust” and it could indicate that large quantities of slag
with a considerable amount of iron oxide, which is
characteristic of the Bronze Age, could have been
found on its banks in the distant past. The topography
of Banjsko Polje reveals that, in the very centre of the
settlement, there is a natural elevation with a levelled
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top, where fragments of antique and prehistoric pot-
tery can be found, even today. Such a position and the
discovery of prehistoric pottery suggest, with some
certainty, that there was a prehistoric settlement of the
hill fort type. Such settlements are, however, not fre-
quent in the region of north-eastern Serbia. This eleva-
tion has only been surveyed so far and planned future
archaeological investigations should confirm whether
there are grounds for further assumptions regarding
the hill fort settlement. In case that such a hill fort set-
tlement had existed, it would be justified to claim that
metallurgical activities took place outside the fort, i.e.,
on the steep right bank of the dried up brook flowing
at its foothill. Eibner thinks that copper smelteries in
prehistory were usually situated on land with a stepped
relief structure, near a waterway, with deposits of good
quality clay and areas suitable for the production of
charcoal.!?

I Kapuran, Jovanovi¢ 2013.
12 Eibner 1982, 404.



KAPURAN, ZIVKOVIC, STRBAC, New evidence for prehistoric copper metallurgy... (173-191)

CTAPUHAP LXVI1/2016

Fig. 2. Pyraunos with traces of the slag

Ca. 2. @Ppaimenini cayaka ca mMemaIU4HOM WbAKOM

Ruzana 1, as the site at the Vasic family estate was
called, had been investigated in 2013 and 2014, during
three investigation campaigns (fig. 1). The problem
was the fact that, after every stage of excavation, the
investigated area had to be backfilled. As the investi-
gated area expanded after each new campaign it result-
ed in the formation of a final picture of the metallurgi-
cal structure in the three segments. Investigations at
Ruzana 1 yielded a rather small quantity of finds from
the Late Roman time (4" century AD) and Late Iron
Age (La Tene) and more finds from the Early Iron Age
(Zlot group and Basarabi) and Middle/Late Bronze Age
(Paradin culture/Verbicioara).!3

The stratigraphy of the site is the consequence of
the natural slope of the land from west to east, resulting
in a secondary accumulation of finds which came from
the mentioned elevated area in the centre of Banjsko
Polje (fig. 7a). The stratigraphy consists of one older
intact layer and two later cultural horizons (fig. 4). A
considerable quantity of material from the Late Roman
times (very small fragments of the wheel-made pottery
and a few bronze coins, one of which was minted in the
time of Licinius) was recorded in a horizon immedi-
ately below the surface, while pottery finds from the
Early Iron Age (in fact in the same proportion as the
pottery from the Bronze Age) prevailed in the lower
cultural layer. The only undisturbed cultural layer was
on top of the virgin soil, where large fragments of pot-
tery exclusively of the Bronze Age date, a rather small
amount of animal bones and a large quantity of metal-
lic slag were encountered. The greatest slag concentra-
tion (over 10 kg) was lying in situ at the lowest points
of the excavated area. All three cultural layers yielded,

Fig. 3. Slag from slagpit in Trench 3

Ca. 3. Hlwaxa u3 mpockumiga y congu 3

more or less, metallic slag and fragments of mudhouse
rubble and furnace walls. Characteristic of those finds
is that they were exposed to high temperature (they are
of a hard structure and compact) and certain round
moulded pieces, whose edges were sintered as a result
of very high temperature, might have been fragments
of the furnace opening. The total investigated surface
is 39 square meters and consists of three entities, the
upper platform, the lower platform and the steep slope
between them (figs. 6 and 7a). The metallurgical struc-
ture consists of a furnace floor of an approximately
horseshoe shape (burnt soil with traces of intensive fire)
and, at its foot, slag deposit, which is located opposite
the assumed furnace opening (figs. 6 and 7b). The re-

13 The problem of the cultural determination of the Bronze
Age communities in the Timok basin dates from the 1980s and
1990s when disagreements arose concerning the origin of prehis-
toric cultures inhabiting the middle Crni Timok basin. While B.
Jovanovic attributed settlements and necropoleis in the vicinity of
Bor to the Paracin culture, D. Srejovi¢ and M. Lazi¢, after investi-
gations at Magura and Banjska Stena near Gamzigrad, came to the
conclusion that it is an original cultural phenomenon, which they
identified as Gamzigrad culture. We are of the opinion that without
a series of absolute dates from the sites in the vicinity of Zajecar and
Bor, more detailed anthropological analyses of cremated individu-
als and an insight into all aspects of material culture and mortuary
rituals, as well as the complete publishing of the results of the sys-
tematic investigations from the recent past, neither of the suggested
solutions should be rejected. Jovanovi¢, Jankovi¢ 1987-1990; Cpe-
joBuh, Jlazuh 1997; Jlasuh 1998; Kanypan 2010.

14 Jovanovié¢, Jankovié 1987-1990, 1.

15 Bynmarosuh u ap. 2011.

16 Kapuran 2013.
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Fig. 4. Trench 3 Eastern Profile

Ca. 4. Conga 3, uctwiounu upogpu

covered furnace segment is around 1 metre long, its
opening is facing north and its walls are encountered
only at the foundation level, because all the surrounding
area had been exposed to strong erosion. Fragmented
animal bones that are assumed, judging by their light
blue colour and fissures, to have been exposed to ex-
ceptionally high temperatures, over 1,000 degrees C,
were discovered in situ on the furnace floor. Scattered
pottery vessels which, according to their shape and de-
coration, date from the Bronze Age, were discovered
all over the area surrounding the furnace floor. Parti-
cularly interesting among them is one biconical beaker
with a strap handle (Plate 2/7). A considerable portion
of the Bronze Age pottery assemblage consists of frag-
ments of cooking vessels, double vessels with openings
for the inflow of air (pyraunos), for which B. Jovanovi¢
and N. Jankovi¢ assumed played a part in the process of
heating ore.!4 Metallic slag with a high concentration
of iron oxide was found attached to one fragment of the
pyraunos rim (fig. 2).

The chronologically latest pottery discovered at
the site of Ruzana 1 included wheel-made vessels, some
of which were decorated with wavy lines and dated to
the Late Roman period (Plate 1/1), situla-type pots with
combed ornamentation characteristic of the Late Iron
Age (Plate 1/2)!5 and thickened rims of rather large
vessels decorated with engraved cross-like motifs that
are, in eastern Serbia, related to the Zlot group (Plate
1/3, 4).16 The Early Iron Age is represented by chan-
nelled bowls with inverted or everted rims, beakers, pots
and amphorae decorated with a series of “S” stamps,
pseudo-cord ornamentation and white encrustation
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red burnt soil

(Plate 1/5-12) that have their closest analogies in the
Basarabi culture group. Finds from the Bronze Age
reveal characteristics of the Paracin group with certain
elements of the Verbicioara and Vatin group. These are
mostly conical bowls with slanting everted rims deco-
rated with horn-like appliqués (Plate 2/1-3), biconical
pots and beakers with wide strap handles, some of which
are decorated with protomes (Plate 2/6,7). Vessels for

Fig. 5. Animal bones coloured in malachite green

Ca. 5. Kusommiurwcke kociiu obojene
3e4eHOM O0joM Maaaxuiiia
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food storage are rather large-size pots and pithoi with a
more or less pronounced “S” profile and decorated with
applied bands with engravings and impressed ornaments
(Plate 3). There were many vessels of the pyraunos
type, which have already been mentioned (Plate 4).
As already highlighted, lumps of metallic slag were
recorded in all three cultural horizons, but were of a
smaller size in the upper accumulated horizons, while
for the undisturbed Bronze Age horizon there are char-
acteristically larger pieces, some weighing up to 3 kg
(fig. 3). The shapes of the slag lumps are different as a
result of there being amorphous slag, bowl slag (fig. 3)
and tap slag.!” The greatest concentration of slag was
lying on the floor of the lower platform, directly on top
of the layer of red-burnt soil with large quantities of
soot and ash, so it is most logical to assume that it was
slag deposit (fig. 7). This deposit of slag, ash and soot
was recorded in the east profile of trench 3 as a small
protrusion of grey-brown earth with the addition of
red-fired soil and with secondary deposits of pottery
and animal bones (fig. 4). Particularly interesting was
the green colour on animal bones discovered in this

CTAPUHAP LXVI1/2016

deposit. These osteological finds have been examined
so far by zooarchaeologists in order to determine the
animal species, but functional analyses have not yet
been performed in order to confirm or refute their role
in the metallurgical process (cutting up the ore, slag etc.)
(fig. 5). Preliminary zooarchaeological analysis of the
bones from the slag deposit reveals that the animals in
question are deer and roebuck. Also identified were
bones of domesticated animals such as cattle, pig, sheep
or goat.!® The raising of pigs particularly speaks in
favour of the fact that metallurgical communities in the
vicinity of Bor in the Bronze Age were of a sedentary
character, considering that pig raising does not imply
seasonal migrations.!?

Rather interesting among other finds which could
be associated with the process of metallurgy is the
large quantity of small stone objects, which could fit
into the hand and, at first glance, resemble pounders.2?
Although they are heavily damaged in most cases, we
cannot be certain that they played any part in the metal-
lurgy process before functional analysis has been per-
formed. Besides the mentioned stones, many fragment-
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Fig. 6. Orthogonal projection of the metallurgical complex at RuZana 1 site

Ca. 6. Opioionaana upojexuuja memarypukoi komiiexca na Pyscanu 1
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Fig. 7. a) Configuration of the RuZana 1 site; b) Ideal reconstruction of the copper smelting object

Ca. 7. a) Kongpuiypauuja wiepena na aoxaauiteiity Pyxcana 1; b) ugeaana pekonciwpykuuja objexitia 3a wiotinere bakpa

ed rather large stones of a hemispherical cross section
with a large cavity on the flat surface were also disco-
vered. Traces of deformations noticed on these stones
are assumed to have resulted from secondary burning
and traces of oxidation were also recorded.?! Neverthe-
less, as in the previous case, we should not enter into a
discussion about their function before detailed analy-
ses of these finds have been carried out.

Ruzana 2 is the site situated in the courtyard of the
Jorgovanovic family, also in Banjsko Polje, and rather
small-scale systematic investigations were carried out
there in July 2015.22 In Trench 2 (covering 22 square
meters) the stratigraphic picture was different than at
the site of Ruzana 1. The land is gently sloping and the
stratigraphy consists of the surface layer, then an accu-
mulated layer with mixed material originating from
many different cultures and, finally, an intact cultural
horizon (above the virgin soil) yielding finds exclusively
from the Bronze Age. One shallow pit with metal and
pottery finds dates from the Late Roman period and
also included a small number of pottery fragments. Most
interesting of the metal finds are an iron knife and a
fragmented iron sickle. Pottery finds of prehistoric pro-
venance do not differ much from the site at Ruzana 1,
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but the Late Iron Age finds were completely missing.
A large number of channelled bowls with an inverted
rim decorated with engraving and a white encrustation
comes from the Early Iron Age, i.e. the Basarabi culture
(Plate 5/3). Interesting among the Bronze Age finds is
pottery of the Vatin characteristics, including mainly
carinated conical bowls with horn-like protomes (Plate
5/4,5) and also biconical beakers with wide strap han-
dles (Plate 5/6,7). Vessels for storing food are of larger
size and decorated with finger impressions and applied
bands with engraved ornamentation (Plate 5/8,9). A
rather large amount of vessels of the pyraunos type, de-
corated with engraving and applied bands, have also
been recorded at the site of Ruzana 2 (Plate 5/10).

17 Bachmann 1980, 103.

18 Analysis of animal bones was performed by S. Milogevi¢
from the Faculty of Philosophy in Belgrade.

19" Shennan 2002, 197.

20 Pernicka et al. 1984, 598; T94/3; Wagner 1984-1986, fig. 4.

21 O’Brien 2015, 228.

22 We take this opportunity to express our thanks to family Jor-
govanovi¢ who helped us in realization of the investigations in 2015.
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Crucial evidence for the metallurgical activities,
besides the many finds of slag in the cultural horizons,
was one fairly large segment of the floor of the metal-
lurgical furnace. The foundation of the floor was made
of Bronze Age pottery and small pieces of broken
stone and immediately next to it, at the same level as
its edge, were a few pieces of tap slag (fig. 8). Detailed
physicochemical analyses of the floor and slag lumps
have not been performed so far, but considering the
fact that this floor of most probably metallurgical fur-
nace must have slid from the higher ground due to ero-
sion, we should not perhaps neglect the possibility that
furnace might date from some later period also record-
ed at this site (possibly the Iron Age?).

PHYSICOCHEMICAL ANALYSES
OF SLAGS

The analyses of the discovered slags were perfor-
med on two sources working independently from one
another. Preliminary analysis of finds from the first in-
vestigation season in 2014 was carried out by Nikola
Vukovi¢, from the Faculty of Mining and Geology in
Belgrade, using a scanning electron microscope
(SEM).23 He analysed a slag sample from Trench 3 at
the site of Ruzana 1 (diagram 1).

Analyses of slag from the same group from the site
Ruzana 1were also performed by Dr. Jovica Stojanovic,
from the Laboratory of the Institute for Technology of
Nuclear and Other Mineral Raw Materials, using Roent-
gen diffractometry.?* This method was used to examine

x Mg-maghemite
209 k2 Grquar; y
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100+ id G-gamets
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Diagram 3 RuZana 1 — XRD analysis of the sample K2/1

Hujaipam 3. Pyxcana 1 — XRD anaausa ysopka K2/1
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Oxide :}:;ana 1 :};l‘gB Bor
Na,O 0.00 0.08
MgO 0.08 0.69
ALO, 0.66 2.55
SiO, 32.37 41.52
PO, 0.85 0.00
SO, 3.87 1.16
K,0 0.31 0.12
CaO 0.81 23.49
TiO, 0.00 0.40
FeO 42.41 29.43
CuO 18.43 0.56
BaO 0.21 0.00
z 100.00 100.00

Table 1. Slag from RuZana 1 and slag from RTB Bor
Tabena 1. lllwaka ca Pyxane 1 u us PTE Bop

the Roentgen diffraction of a polycrystalline sample
(powder) (Diagrams 2 and 3). Seven samples have been
analysed from two groups denoted in the series from
K1/1 to K/4 and from K2/1 to K2/3. Samples from the
group K1 reveal the presence of magnetite (Fe;O,;
72.4% Fe and 27. 6% O), maghemite (y — Fe,05 which
can be created by atmospheric influences), magnesio-
ferrite (MgFe,0,), garnet (X3Y2 (SiO4), olivine (Mg,
Fe) 28i0,, quartz (SiO,; 46.99% SiO, and 53.01% O)
and cristobalite (SiO,). At the same time, analysis of the
chemical composition of the samples was performed
according to the EDXRF and X-ray method that is pre-
sented in Table 2 in percentages, but it should be em-
phasised that it is not possible to determine the content

Ruzana 1 K1/1 Ruzana 1 K2/1

Fe 29,03 36,1
Cu 2,04 3,37
Mg 0,16 0,17
Al 1,83 0,66
Mn 0,019 0,013
Ba 0,335 /
Ca 1,85 0,84
Si 21,07 17,24
K / /

Ti / /

Table 2. Chemical composition of the samples K/I
and K/2 from the Ruzana site

Tabeaa 2. Xemujcku cacimas ysopaxa K1/1 u K2/2
ca Pyxcane 1
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of oxygen using this method. It is also important to
mention that the absence of fayalite, i.e. its low crys-
tallisation in the quoted diagrams should be under-
stood as being the consequence of the high viscosity
and faster cooling of the slag which, in this case, fell to
the ground.

The physicochemical composition of the slags from
Ruzana 1 indicates that these were prehistoric slags
originating from the process of non-ferrous metallurgy.
The appearance of FeO and SiO, suggests that these
were fayalite or iron-silicate slags.”> According to the
proportion of the identified components, they are most
similar to the slags discovered at the site of Trnjane
(Map 1) that Jankovi¢, Bugarski and Janji¢ analysed
using atomic absorption spectrophotometry.26 Also, cer-
tain slags discovered at many prehistoric sites through-
out Europe (in Spain, Austria, Italy and Cyprus) revealed
a similar composition.?” In the prehistoric slags dating
from the Eneolithic and Bronze Age, a smaller propor-
tion of copper (Cu) has been identified, which could be
explained by the fact that, after cooling, copper had been
additionally separated by choppingthe slag up. There
are assumptions that sulphide copper ore was, before
smelting, additionally roasting in the open air®® or in
special vessels (pyraunos).”” A higher proportion of
Cu in relation to S (10:1) in slags is obtained by oxide
smelting, while incidence of iron, olivine and magne-
tite in all cases of copper slags is proportionally much
higher in comparison to other elements and compounds.
The occurrence of admixtures of iron and other metals
in the prehistoric slags from Ruzana, as well as the

23 SEM model JEOL JSM 6610LYV, connected with the energy
dispersive spectrometer (EDS) produced by Oxford Instruments
Xmax 20 mm?2 SDD. EDS analyses were obtained at an electron
acceleration of 20 kV from a wolfram filament. The test was per-
formed under low vacuum conditions (30 Pa), so the covering of the
samples with a layer of conductors (C, Au and the like) was avoided.

24 Samples were analysed by Roentgen diffractometry using
“PHILIPS” equipment, model PW-1710, with a curved graphite
monocromator and a scintilation counter. Intensity of the difracted
CuKa Roentgen radiation (A=1.54178A), measured at room tem-
perature in the intervals 0,02 °20 at a time of 1 s, and within a range
of 4 ° to 65 °26. The Roentgen tube was under the voltage of 40 kV
and a current of 30 mA, while slits for the direction of the primary and
difractional beam were 1° and 0.1 mm.

25 Tylecote 1987, 293, 300.

Jankovic et al. 1987-1990, Tab. 1 (see under Trnjane).
Tylecote 1987, T. 8.6.

Eibner 1982, Abb. 2.

Jankovi¢ et al. 1987-1990, 18.
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absence of oxygen, sulphur and other harmful sub-
stances demonstrate in the best way the technological
expertise of the Bronze Age metallurgists, who had
been very well acquainted with methods of improving
the quality of copper.3°

The results of the SEM analyses, when compared
with modern slag obtained from the Mining and Smel-
ting Basin at Bor (Table 1), indicate the absence of a
catalyst, such as limestone (CaCO5), and could suggest
that in the case of slag deposits at Ruzana 1 it was a pri-
mitive process of ore smelting. The conspicuously high
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loss of copper of almost 15% of its content corresponds
in modern circumstances to converter slags rather than
slags obtained by direct ore smelting. It suggests that it
is less probable that slag from Ruzana 1 results from
smelting copper ore, rather it was most probably a by-
product of refining already obtained copper.3! Such
claims remain to be additionally investigated and do-
cumented using more concrete finds, like moulds for
metal objects or ingots and vessels for pouring metal,
or metal moulds that have not been encountered at this
stage of investigation.

30 Eibner 1982, 405.
31 Kapuran et al., in print.



KAPURAN, ZIVKOVIC, STRBAC, New evidence for prehistoric copper metallurgy... (173-191)

CTAPUHAP LXVI1/2016

BIBLIOGRAPHY:

Bachmann 1980 — H. G. Bachmann, Early Copper
smelting tehniques in Sinai and in the Negev as deduced
from slag investigations, in P. T. Craddock (ed.) Scien-
tific Studies in Early Mining and Extractive Metallurgy,
Occasional Paper No 20, British Museum Research lab-
oratory, London 1980, 103—134.

Borié 2009 — D. Bori¢, Absolute dating of Metal-
lurgical Innovations in the Vinca Culture of the Bal-
kans, in T. L. Kienlin and B. Roberts (eds.), Metals and
Societies, Verlag Dr. Rudolf Hambelt GMBH, Bonn
2009, 191-245.

Bbysarosuh u ap. 2011 — A. Bynatosuh, A. Kary-
pawn, 1. JoBanosuh, JlareHcku Hanasm y okommnu Bopa,
36opnux  Hapognoi wmyseja XX, beorpan 2011,
119-128.

Bugarski at al. 1980 — P. Bugarski, S. Janji¢, D.
Bogosavljevi¢, Hemijska rentgensko-difrakciona i
druga ispitivanja uzoraka sa lokaliteta Rudna Glava i
lazareva pecina (Zlot), Zbornik radova Mizeja rudarst-
va i metalurgije u Boru 1, Bor 1980, 63-72.

Bugarski, Zivkovi¢ 1984-1986 — P. Bugarski, Z.
Zivkovi¢, Hemijski sastav sekira iz zbirki Muzeja ru-
darstva i metalurgije Bor, Zbornik radova Muzeja rudar-
stva i metalurgije u Boru 3/4, Bor 1984-86, 39-42.

Eibner 1982 — C. Eibner, Kupfererzbergbau in
Osterreichs Alpen, in B. Hansen (ed.) Siidosteuropa
zwischen 1600 und 1000 v. chr, Moreland editions —
Bad Bramsted, Berlin 1982, 399—408.

Jankovi¢ at al. 1987-1990 — 1. Jankovi¢, P.
Bugarski, S. Janji¢, Bakarne §ljake kao dokaz topljenja
i livenja bakra u periodu kasnog bronzanog doba u
okolini Bora, Zbornik radova Muzeja rudarstva i meta-
lurgije u Boru 5/6, Bor 1987-90, 13-20.

Jovanovié, Jankovi¢ 1987-1990 — B. Jovanovic,
N. Jankovié, Nekropola paracinske grupe u Trnjanima
kod Brestovacke banje, Zbornik radova Muzeja rudar-
stva i metalurgije u Boru 5/6, Bor 1987-90, 1-12.

Kamypan 2010 — A. Kamypan, O yrunajuma Batu-
Ha 1 BepOuvoape Ha Hajla3uMa raM3urpayicke KyJjrype,
Cimiapunap LXI, 2010, 53-70.

Kapuran 2013 — A. Kapuran, Late Hallstatt pottery
from North-Eastern Serbia (6" to 4 century BC),
Crmiapunap LXIII, 2013, 23-51.

Kapuran 2014 — A. Kapuran, Praistorijski lokali-
teti u severoistocnoj Srbiji, Arheoloski institut, Beograd
2014.

Kapuran, Jovanovi¢ 2013 — A. Kapuran, I. Jova-
novi¢, Ruzana — new Bronze Age Metallurgical Center

in North Eastern Serbia, in: N. Strbac at all (eds.), Pro-
ceedings of 45™ International October Conference on
Mining and Metallurgy, 16—-19 October on Bor Lake,
University of Belgrade, Technical Faculty in Bor and
Mining and Metallurgical Institute in Bor, Bor 2013,
831-834.

Kanypan, Munaguaosuh-Pagvmiouh 2011 —
A. Kanypan, H. Munanunosuh-Panmuiosuh, Hexpono-
Ja Ha Bopckom jesepy, HoBu npusios3u o caxpamuBamy
y 6pon3aHoMm 106y, Cuiapunap LXI, 2011, 114-153.

Kamypan u ap. 2014 — A. Kanypan, A. Bynarosuh,
W. JoBanosuh, bop, kyaitypra cipaiauipaguja upa-
ucmopujckux aoxkaautiietnia usmehy bepgaiia u Llpuot
Tumoxa, ApXeoJoLKU UHCTUTYT U My3ej pynapcTsa u
Metanypruje, beorpan—Bbop 2014.

Kapuran at al. — A. Kapuran, N. Miladinovi¢-
Radmilovi¢, N. Vukovi¢, Funerary Traditions of Bronze
Age metallurgical Communities in the Iron gates
Hinterland, in: D. Loznjak Dizdar (ed.) Late Urnenfield
Culture between the Eastern Alps and the Danube,
Zagreb 7-8 November 2013, in print.

Krajc¢inovi¢ at al. 1995 — D. Krajc¢inovié, S. Janko-
vi¢, b. Jovanovié, 1. B. Lorenz, M. Pavicevi¢, G. A.
Wagner, Early Copper Production in Serbia: Potential
Ore Sources and Archeometallurgical Studies on Slags,
in: B. Jovanovic (ed.) Ancient Mining and Metalurgy in
Southeast Europe, International Symposium in Donji
Milanovac 1990, Beograd—Bor 1995, 59-67.

Jlazuh 1998 — M. Jlasuh, l'am3urpancka kyarypa —
nocnente otkpuhe Hparocaasa Cpejosuha, y: H. Tacuh
(yp.) Pagosu Jpaiocaasa Cpejosuha na ucwipasxicusaryy
apauctiopuje yenmipaanol baaxana, llentap 3a HaydHa
uctpaxuBama CAHY, Kparyjesan 1998, 147-158.

O’Brien 2015 — W. O’Brien, Prehistoric Copper
Mining in Europe, 5500-500BC, Oxford University
Press 2015.

Pernicka at al. 1984 — E. Pernicka, T. C. Seeliger,
G. A. Wagner, F. Begemann, S. Schmitt-Strecker, C.
Eibner, O. Oztunal, I. Barany, Archiometalurgische
Unterschungen in Nordwestanatolien, Jahrbuch des
Rémisch-germanischen Zentralmuseums 31, Romisch-
Germanischen Zentralmuseums Forrschunginstitut fiir
vor-und friigeschichte, Mainz 1984, 533-599.

Cpejoruh, JIazuh 1997 — J1. Cpejosuh, M. Jlasuh,
Hacema un Hekponosne Oponsanor noba y Tumoukoj
Kpajunu, y M. JTasuh (yp.) Apxeoaoiuja uciioune Cpou-
Je, LIeHTap 3a apXeoJIolKa UCTpaK1Bamba Ouio3opckor
(pakyanrera, Beorpan 1997, 225-247.

183



KAPURAN, ZIVKOVIC, STRBAC, New evidence for prehistoric copper metallurgy... (173-191)

Shennan 2002 — S. Shennan, Producing copper in
the eastern Alps during the second millennium BC, in
A. B. Knapp at all (eds.) Social Approaches to an Indu-
strial Past, The Archaeology and Antropology of Mining,
Routhledge, London and New York 2002, 191-204.

ImwuBap, Kysmanosuh-LiBetkosuh 1997 — 1.
IImusap, J. Kysmanosuh-LisetkoBuh, Ilnounuk xon
IIpokynba, Hacesbe BunuaHcke Kynrype, [iachux Cpii-
ckol apxeoaowxoi gpywitiea 13, Beorpan 1997, 103—113.

gljivar at al. 2006 — D. gljivar, J. Kuzmanovic-
Cvetkovié, D. Jacanovi¢, Belovode—Plo¢nik, New con-
tributions regarding the copper metallurgy in the Vinca
culture, in: N. Tasi¢ and G. Cvetanova (eds.) Homage to
Milutin Garasanin, Serbian Academy of Sciences and
Arts and Macedonian Academy of Sciences and Arts,
Belgrade 2006, 251-266.

CTAPUHAP LXVI1/2016

Tacuh 1990 — H. Tacuh, Yoka 1y Banam — Bure-
CJIOjHO €HEOJIUTCKO Hacesbe, y b. JoBanosuh (yp.) Apxeo-
metmiarypuwky aoxkaautiiemiv y Cpouju, My3sej pynapcta
n metanypruje y bopy u Apxeosnormiku uHctutyTt, Bop
1990, 9-10.

Tacuh 1990a — H. Tacuh, 3101cka nehuna — Buiie-
CJIOjHO IPAaUCTOpHjcKO HaslasuiTe, y b. Josanosuh (yp.)
Apxeometmiarypuwru aoxaauitieiiu 'y Cpbuju, My3sej
pynapcrsa u meraiypruje y bopy u Apxeosomku uH-
cturyt, bop 1990, 18-19.

Tasi¢ 1995 — N. Tasi¢, Eneolithic Cultures of Central
and West Balkans, Institute for Balkan Studies and Dra-
gani¢, Belgrade 1995.

Tylecote 1987 — R. F. Tylecote, The early history of
metallurgy in Europe, Longman archeology Series,
London and New York 1987.

Wagner 1984-1986 — G. A. Wagner, Rana metalur-
gija Bakra istocnog Sredozemlja, Zbornik radova muze-
Jja rudarstva i metalurgije 3/4, Bor 1984-86, 43-59.

184



KAPURAN, ZIVKOVIC, STRBAC, New evidence for prehistoric copper metallurgy... (173-191)

Pe3ume:

CTAPUHAP LXVI1/2016

AJIEKCAHIAP KAITYPAH, Apxeosomku UHCTUTYT, beorpan

HOPATAHA KMBKOBUWR, Texunuku daxyarer, bop
HAIIA INTPBALL, Texunuku axyaret, Bop

HOBH JOKA3H O ITIPAHUCTOPUJCKROJ METAJIYPI'HJH BAKPA
Y OKOJIMHHU BOPA

Kwyune peuu. — 6poH3aHO 1004, IBO3IEHO 100a, MeTajypruja 0akpa, MeTaJd4He bake.

W3 capanme Apxeonomkor nHctutyta y Beorpany u My3eja
pynapctBa U Metanypruje y Bopy mpoucTekna cy TOKOM Mo-
cienme Tpu elieHuje oTkpuha onpeheHor 6poja Hacesba U He-
Kporosia u3 OpoH3aHor 106a y HerocpenHoj okosnmau bopa. Ha-
KOH TIOCJIEIIbMX PEKOTHOCLIUpAmha M MambUX CHCTEMAaTCKUX
HCKOTIaBama JIOMIIO ce 10 Opoja ox 20 Hacesba U 4 HEKpoIoye
(kapra 1). MeTanuyHe 1mbake Cy NpOHaJIaXKeHe KaKo y KyJITyp-
HOM CJ10jy, Tako Ha nogoBuma kyha (Tpmane), a Hanasuie cy ce
Y y IpOOHUM KOHCTpPYKIMjaMa oJf KaMeHa, Kao M Ha KOCTHMa
criaJbeHuX rnokojuuka (Bopcko jesepo u Xajnyuka yecma).

Ilo otkpuha HoBor sokasuTera Py:xana 1 y okommnu bopa,
Koju roTtrde 13 6poH3aHor 100a, nouwio je 2013. roquHe cityyaj-
Ho, kania cy Hamman u PagoBan Bacuh, npunmkom usrpasme
TeMesba y ABOpUILTY nopoxruyHe kyhe y Bawckom [losby, oTkpu-
Jm Behy KOJIMYMHY MPancTopujcKe KepaMuKe U Ijbake. Moske-
MO ¢10001HO pehn na je MCTpakuBame OBAKO PETKOr Hajasa
MIPAaNCTOPHjCKe MeTaTypIIKe NHCTAJIALNje PeaI30BaHO HAjBH-
me 3axBasbyjyhu mopomuum Bacuh u pasymeBamy OnmuruHe
Bop. UnenTuyHa cutyanuja ce MOHOBUIA U HAKOH APYTe rou-
He ucTpakuBama y bamckom [losby kana je ouii. apxurekra
Cnaban JoproBaHoBuh 1nosBao apxeosiore ja UCTpaske IBOPU-
LITe Hberose nopoauyHe kyhe, koja ce Hayasu Ha oko 100 mera-
pa 3amanHo on kyhe Bacuha (Pyxana 2), Te cy TOM nprimkom
Takohe KOHCTATOBAHU OCTAIH jOII jeIHOT METAJyPIIKOT 00jeK-
Ta (cin. 1u9).

Py»xaHa Ha BJIAIIKOM je3uKy 3Hauu ,,pba”, mTo Moxke na
acoLypa Ha TO Jia Ce Y laJIeKOj MPOIIOCTH Ha BeHUM obasiama
MorJ1a HayasuTy Beha komunHa mbpake ca mosehaHuM rpucy-
CTBOM OKcHzia TBoxkha y cebu, Koja je MHaue KapaKTepUCTIYHA
3a mbake 13 6ponsanor noda? Crparturpadujy sokanurera Py-
’kaHa 1 je ycJ0BMO NPUPOIHU NaJl TepeHa, Koju ce Kpehe of 3a-
naja Ka MCTOKy, LITO je JIOBEJIO 10 HacJlojaBama Hajla3a Koju
MOTUYY ca MPOCTOpa MPETXOAHO MOMEHYTOT y3BUIIEHha Y IIeH-
tpy Bamckor IMoswa (ci. 8/a). Ctpaturpacujy unHe jenaH cra-
pUju, MHTaKTaH XOPU3OHT U JiBa Milaha, HaclojeHa XOpH30HTa
(ca1. 4). IToBpUIMHCKY XOPU3OHT calp:ku y Behem nporeHTy ma-
TepujaJl U3 KaCHE aHTHKE, ONHOCHO, BEOMa YCUTHeHe (hparMeH-
Te KepamuKe u3paheHe Ha BUTITY, Ka0 M HEKOJIMKO OPOH3aHMX
HOBuMha 071 KOjUX je jenaH MCKOBaH y BpeMe Jlununuja, oK y
cieneheM Xopu30oHTY HacsI0jaBamba TOMUHUPAjY HAaJIa3| U3 CTa-
pujer rBo3zieHOr 100a, 3aCTYIULEHH Yy ICTOM OIHOCY Ca KepaMH-
KOM U3 OpoH3aHor 1o6a. Henmopemehenu KyaTypHU XOPH3OHT
ce HaJla3u U3HAJ 3IpaBULIE U Y BeMY je OTKpUBeHa OpojHa Kepa-
MHKa 1 HEITO Mame KUBOTUICKUX KOCTH]Y, Kao 1 Beha kosm-
YMHA METAJIMYHe IJbaKe Koja in sifu JIeXKN Ha HajIyOJbUM KOTa-
ma rckona (Bute oxt 10 kg). Micrpakena je mopmmaa on 39 m?,
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a YMHe je TP LieJIMHe: Topba MiaTdopma, J10mba miathopma u
u3Mebhy mux omrpa kocuHa (cii. 7). Merasypiuku objekaTt 6u
mpescTaBjbasia MopHuNa rnehn, nmpuoIMKHO MOTKOBUYACTE
OCHOBe (3areueHa 3eMJba Ca TParoBUMa MHTEH3UBHOT TOpema),
ca TPOCKUILITEM y HBEHOM TMOIHOXK]Y KOje JIe)KU HACTIpaM IpeT-
roctassbeHOr oTBopa nehu (ca. 7). Y otkpuseHoM nedy, neh je
Iyra oko 1 m, OTBOp jOj je OKpEeHyT Ka CeBepy, a HbeHU 3UI0BU
0CTOje caMo Y OCHOBH, Oynyhu /1a je 1eo OKOJIHM MPOCTOp U3-
JIOKEH jakoM nejcTBy eposuje. Ha monaumnm niehu cy in situ ne-
JKasie ()parMeHTOBaHE *KUBOTUECKE KOCTH, 3a KOje MpeTHocTa-
BJbAMO, cynehu npema Osief1onaBoj 60ju ¥ MyKOTUHAMA, 1a Cy
MopaJjie OMTH M3JI0KEHe U3PAa3UTO BUCOKMM TeMIlepaTypama,
purmm ox 1000° C.

XpoHosommky HajMiIahy kepaMyKy OTKpUBEHY Ha JIOKAJIH-
Tery Pykana 1 mpexncraBibajy mocyne nspahene Ha BUTI, Onf
KOjUX Cy TOje/IHe yKpallaBaHe BaJOBHUIIAMA 1 MOTY Ce Be3aTu
3a KacHY aHTUKY (Tabua 1/1), cuTyacTy JIOHIIM ca YeIlybacTUM
OpPHAMEHTOM KOjH Cy KapaKTepUCTHYHH 3a Milahe rBo3neHo 106a
(tabaa 1/2),! kao u Behe mocyze 3ane6/paHNX 060Ma, YKpaIeHe
ype3aHUM MOKPCHHUIIaMa Koje ce y ucroynoj Cpouju Besyjy 3a
3710TCKy Tpyrty (Ta6ma 1/3, 4).2 Crapuje rBosieHo 106a npeacTa-
BJbajy KaHEJIOBaHe 3/ieJie YBy4YEHOr WK pasrpHyTor 00ona, 3a-
TUM Ilexapy, JIOHIU U aMmQope yKpalleHu HU30BUMa ,,S” neva-
Ta, JIAKHUM ITHYPOM U OeJIOM MHKpycTanujoM (Tabdma 1/5-12),
3a Koje Hajoske aHasoruje noctoje y bacapabu KyaTypHOj
rpynu. Hanasu u3 6poH3aHor noba nokasyjy KapakTepUCTHKe
napahuHcke rpyrne ca onpeheHHM eJeMeHTHMa KapaKTepH-
cTyHUM 3a BepOuuoapy u Batun. To cy nperesxHO KOHUYHE
37es1e, ca KOCHM U OIITPO MPO(IIIICAHIM 000I0M, yKpalleHe
POKHATMM aruMKanujama (tabmia 2/1-3), OMKOHUYHY JIOHIW U
nexapu ca MMPOKUM TPAKACTUM JIPILIKaMa, O KOjUX Cy MOjenu-
He yKpalleHe nporomMuma (tabma 2/6,7). Ilocybe 3a cknaguire-
e HaMUpHMIA je Behux 1uMeH3uja, a YriHe ra JIOHIY U IUTOCH
KOjU UMajy Marhe WK BUIIE Hariameny S npoguianujy u ykpa-
ICHN Cy aIUIMLPAHNIM TpaKaMa ca ype3uma U UMIpecoM (Ta-
os1a 3). Besmku 6poj mocyna ynxe Pyraunosi, o kojuma je u pa-
HUje 6uno peun (Tabna 4).

IIpenuMuHapHa 300apXeoJsIolKa aHaM3a >KUBOTUHCKUX
KOCTHjy M3 TPOCKHINTA TTOKa3yje 1a ce y OBOM CJIyuajy mpere-
JKHO PaJiiiIo O IMBJBUM BpPCTaMa, Kao MITO Cy jesieH u cpHaah,
TOoK cy o foMahKx BpcTa 3aCTyIUbeH! rOBeYe, CBUb-A, OBLIA WM

! Bynarosuh u np. 2011.
2 Kapuran 2013.
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KO3a. Y3rajame CBHba Ui HAPOUUTO Y MPUJIOT YUMHEHULIM 12 CY
MeTaJlypLIKe 3ajeHuLe OpoH3aHor [00a y okorHU Bopa unak
Ouie celeHTapHOT KapaKTepa, ¢ 003MpoOM Ha TO Jla Ce Y3roj CBU-
12 He MOJKe [TOBEe3aTH ca Ce30HCKMM Murpanujama. Of ocraiamx
Hajla3a MOKEeMO MOMEHYTH NPOQHUINCAHN CUHTEPOBAHU JIETl
KOjU je MOorao Iia mpeacTaBiba AejioBe nehu, 6pojHe pactupaye
O]l KAMEHA, MacHBHE KaMeHe MOJJIOre 3a MPBJbEHE pyle Wn
II/baKe UTI.

Py>xana 2 nipezictaBiba JIOKAJIUTET KOjU CE HAJIA3U Y IBOPU-
mty Kyhe nmopoauiie Joprosanosuh, Takohe n3 bamckor Iosma,
Ha KOME Cy U3BpIIIeHa Mamba CUCTeMaTCKa NCTPasKMBaha TOKOM
jyna 2015. ronune.? Y conau 2 (noppumse 22 m?) KOHCTATOBA-
Ha je Jpyrauuja crpaTurpadcka CUTyaluja Hero Ha JIOKaJIuTe-
Ty Pyxana 1. Crpaturpacujy urHe NOBPIIMHCKU CJI0j, 3aTUM
HAcJI0jaBambe ca MOMEIIaHUM Halla3uMa BUIIe KyJATypa M, Ha
Kpajy, MHTAaKTHY KYJITYPHU XOPHM30HT, Ca HaJla3UMa UCKJbYINBO
13 OpoH3aHor 100a, Koju ey Ha 3apasuiiy. Kopryc kepammd-
KX Hasla3a U3 IPaucTOpuje ce He pasjiMKyje MHOTO Off JIOKaJIH-
TeTa Py:xaHa 1, ocuM 1ITO HelocTajy Hasla3u U3 Miaher reoszue-
Hor nob6a. CrapujeM IBO3Ie€HOM [00Yy, OZHOCHO KYJTYpU
Bacapabwu, npunazna Behn 6poj kaHeJIOBaHMX 37esa ca yByde-
HIM 0007IOM, YKPAIIeHUX YPe3WBambeM U 0eJIOM MHKPYCTaIH-
joM (Tabma 5/3). Y Hanase OpoH3aHOT 100a ca KapaKTepHCTHKA-
Ma BaTuHa cnanajy nmpBEHCTBEHO KOHMYHE 3JieJie ca OIITPO
npouarcaHM 000MMa U POKACTUM MpoToMuMa (Tabna 5/3,
4), ka0 M GMKOHWYHM TeXapy ca MIMPOKUM TPAKaCTUM ApPIIKa-
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Ma (Tabua 5/5, 6). ITocyhe 3a cknaguirere HAMUPHULIA je Be-
hux nquMeH3uja, a yKpalieHo je YTUCKUBAbEeM IIPCTOM U aIlii-
LUpaHUM TpaKaMa ca ype3aHuM opHaMeHToM (Tabma 5/7, 8). U
Ha JIoKkanuTeTy PyxaHa 2 je KoHCTaTOBaHO BHIIe Haja3a Pyra-
unosa Koju Cy yKpalleHH ype3uBameM U aljIuIIPaHuM TpaKa-
Ma (tabsa 5/9). [lopen Bulle Hanasa HMUbake y KyJTYpHUM XO-
PU30HTMMA, KAa0 KJbYYHM JIOKa3 METaJypIIKMX aKTUBHOCTU
cBenoun Behu neo nopuuie jenne meraiypuike nehu. [ognuna
je dyHIMpaHa KepaMUKOM M3 OPOH3aHOT 00a Y CUTHUJUM JIO-
MJbEHUM KaMEHOM, a HETIOCPEIHO Y3 HeH 00071 1 Y FeTOBOM HH-
BOY JI&XKaJIO je HEKOJIMKO 3aPaBHhEeHNX KOMazia Ijbake TUMa tap
slag (ci1. 9).

Pesynratu pennrencke nudpaknvje u SEM ananmsa yro-
pebenn ca MozilepHOM IIJbakOM 10OMjeHOM 13 Pynapcko-Tomnmo-
Hryapckor 6aceHa bop (Tadene 1 u 2, nujarpamu 1-3) ykasyjy Ha
TO [a ce y cily4ajy TPOCKuITa Ha Pyxanu 1 paguio o npumu-
TUBHOM IIPOLIECY TOIbEHA pyae OaKpa, OHOCHO 000jeHOj MeTa-
aypruju. To MOXKe J1a 3HAUM [ je Makhe BepOBATHO Jia je IJbaKa
ca Pyxxane 1 nobujana TorbemeM 0akapHe pyae U a Ipe Moxe
Ia TpecTaBiba HyCHpOW3BOX pacduHAIMje TOOMjeHor Oakpa.
Wunumuje 3a mpeTnocTaBKy [ja ce y OBOM CJIyuajy, MOXKIa, panu
1 0 HyCIIpOM3BONY pacuHaLuje 1o0ujeHor 6aKpa, Koje cy Takohe
y ONTHIIAjy, OCTa]jy Jla Ce I0NATHO UCTIUTA]y U JOKYMEHTYjy KOH-
KpPEeTHUM HaJa3uMa, MOIyT KaJiyla 3a MeTayHe MpexMeTe Win
WHTOTE, Kao ¥ MOCy/a 3a U3JIMBake MeTajla Wi KOKWIa, Oymy-
hu 1a oHM y OBOj ha3u UCTpakMBama HICY KOHCTATOBAHU.

3 OBOM NPUIMKOM KeJMMO J1a 3aXBaJMMO HOpoaUIy Jopro-
BaHOBHh KOja HaM je IIOMOTIJIa y pean3alyjy NCTPAsKNBAa TOKOM
2015. rogune.
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Tabaa 1 — Kachoanimuuka u i1603geH0goORa Kepamuka ca aokaauimenia Pysxcana 1

Plate 1 — Late antiquity and Iron Age pottery from Ruzana 1 site
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Tabaa 2 — Kepamuxa bpousanoi goba ca aokaautiieiia Pyxcana 1

Plate 2 — Bronze Age pottery from the RuZana 1 site
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Tabaa 3 — Kepamuxa bponsanoi goba ca aokaauiwieinia Pyxcana 1

Plate 3 — Bronze Age pottery from the RuZana 1 site
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Tabaa 4 — Cayauu ca aokaauiiieinia Pyxcana 1

Plate 4 — Pyraunos from the RuZana 1 site
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Tabaa 5 — Ipaucwiopujcka kepamuka ca Aokauiideimia Pyycana 2

Plate 5 — Prehistoric pottery from RuZana 2 site
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