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Abstract: Since the time of the revolutionary characterisation of obsidian in the 1960’s only a small number of artefacts from the

Serbian sites have been analysed, of which at least seven samples come from the site of Vinca. These results showed that obsidian

was coming from Carpathian sources, disproving old romantic ideas of the existence of local obsidian sources in the central Balkans.

These results allowed for the development of ideas about exchange networks of interregional importance during the Late Neolithic

in which obsidian was an integral component. In this paper we will be discussing the results of the characterisation of 60 obsidian

samples, representing ca. 4% of the entire obsidian assemblage from the site. The samples were taken from the whole Neolithic

sequence at Vinca selecting macroscopically different obsidian types.
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Introduction

ince the beginning of the 20™ century very few

sites have enjoyed such undivided attention of

experts and wider public alike as the site of
Belo Brdo (white hill) in Vinca. Located on the right
bank of the Danube, some 14 kilometres southeast of
Belgrade, the site of Belo Brdo was the first exten-
sively excavated prehistoric settlement in the Central
Balkans. It yielded almost 10 meters of cultural strata
with sequences ranging from the Neolithic to the late
Medieval period.! The life of the Neolithic settlement
can be dated between 5500 and 4600 BC,? presenting
us with a continuum of change in styles and typolo-
gies of material culture, technological advances and
innovations within the regional context of southeast
Europe.? Since the time of Miloje Vasi¢, the first ex-
cavator of the site,® various types of artefacts were

periodically singled out from the almost inexhaustible
collection and studied in detail. To name but a few:
ground and chipped stone tools;’ pottery;® small cop-
per and malachite implements;’ bone and marine shell
tools and jewellery® and still, the possibilities for ad-
ditional study of the site do not cease.’

Srejovic¢ et al. 1984.

Gléaser 1996; Schier 1996; Bori¢ 2009.

GaraSanin 1951; Gara$anin 1979; GaraSanin 1990; Chapman 1981.
Vassits 1910; Bacuh 1932; Bacuh 1936a; Bacuh 1936b; Bacuh
1936¢.

Srejovi¢, Jovanovi¢ 1957; Radovanovic et al. 1984; Antonovi¢ 1992.
Schier 1996.

Antonovic¢ 2004.

Srejovic, Jovanovi¢ 1959; Dimitrijevi¢, Tripkovi¢ 2003; Dimitrijevié,
Tripkovi¢ 2006; Tripkovi¢ 2006.
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The regional importance of Vin¢a — Belo Brdo
and its active role in networks of intercultural ex-
change is probably best reflected in the large num-
ber of exotica found in virtually all Vin¢a culture se-
quences at the site.’> While copper implements and
marine shell jewellery have recently been studied in
detail, research into obsidian, one of the essential sym-
bols of communication and contacts of inter-regional
importance,’* has remained limited to typological
analysis.'? On the other hand, despite being one of the
three largest obsidian collections in modern day Ser-
bia, and by far the most numerous one south of the
rivers Sava and Danube, " the value of the assemblage
from Vinca suffers from poor contextual records. This
problem is best reflected by the absence of precise ex-
cavation data relating to the stratigraphic context of
most chipped stone artefacts. This situation is the case
for most categories of artefacts recovered from the
site, leaving us with many open questions regarding
their association with specific houses (i.e. households)
or the manner of their deposition. Still, because of the
meticulous work of Miloje Vasi¢ for his time, precise
data of artefact coordinates and relative frequency ex-
ists for the Vinca obsidians. It is of much importance
to emphasize this, as vertical and layered sequences of
the settlements at Vinca allow us to evaluate not only
the frequency of obsidian through time, but also facili-
tates comparison with other imported or locally crafted
goods. In contrast to this there is little or no contextual
data for other settlements located in the area around
Vrsac (Potporanj, At, Kozluk) where large quantities
of obsidian have been recovered.' At Vin¢a we can
thus trace routes and historical contexts through which
obsidian and other goods of regional and intercultural
significance appear at this important site of prehistoric
Europe.

Some 46% of the chipped stone industry, or at
least 1488 obsidian pieces, were discovered in the 1929
to 1934 excavations at the site."”” The greatest quantity
of obsidian from the deep stratigraphic sequence of
Vin¢a was recovered from between ¥9.0 and V7.0
meters depth, accounting for 69.9% of the recovered
chipped stone industry. Above this, obsidian is found
more sporadically disappearing completely just above
the 4 meter mark. The latest known obsidian artefact is
recorded at ¥ 3.8 meters.® The absence of obsidian in
the later phases in Vin¢a could be related to the exca-
vation methodology employed in the early campaigns.
The modern surface of Vinca settlement is uneven
so that the identical relative depth of some obsidian
pieces does not necessarily mean that they belong to
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the same cultural horizon.'” Data published on the ex-
cavations between 1929 and 1934 show that only 13
chipped stone artefacts in total were recovered from
above V4.0 meters,*® a number disproportionate with
the size of the excavated area. In light of the recent
excavations at Vinca (1978-1986; 1998-2008) and the
modern excavation methodology including soil siev-
ing and the collection of very small finds, sporadic
presence of obsidian pieces even in the latest phases
of the Neolithic settlement. This proves the more or
less continuous use of obsidian between the middle of
the 6™ and 5" millennia BC."

Previous characterization

The first studies of the chemical composition of
geological and archaeological obsidians were con-
ducted in the 1960’s by Renfrew and colleagues.?’
Numerous characterization methods based on the
identical chemical composition of obsidians along
the entire lava flow have been developed and refined
over time. The basic chemical components of obsid-
ian are silica dioxide (SiO,) consisting of between 70
and 75%, aluminium oxide (ALO,) with 10-15%, so-
dium oxide (Na,O) with 3-5%, potassium oxide (K,0)
with 2-5% and Iron oxide (Fe,O,) constituting 1-5%.%
Other components are present as trace elements and
differ depending on the source origin, enabling us to
distinguish various types of obsidian on the basis of
measurement of their relative concentrations.

Only a small number of samples found in archae-
ological sites in modern-day Serbia (out of which at

10 Chapman 1981; Dimitrijevi¢, Tripkovi¢ 2006.

11 Tripkovi¢ 2001; Tripkovi¢ 2004a.

12 Radovanovi¢ et al. 1984.

13 Chapman 1981: 80; Tripkovi¢ 2004.

14 Milleker 1938; up. Joanovi¢ 1982, 8.

15 Typological and technological analysis of the chipped stone indus-

tries at Vinc¢a from the seasons 1929-1934 have been done by 1.

Radovanovi¢ (1984). This assemblage is stored in the Archaeologi-

cal Collection at the Faculty of Philosophy in Belgrade. Obsidian

artefacts found during excavations 1908-1924 kept in the stores of

the National Museum in Belgrade have never been analyzed and the

number of these artefacts remain unknown. A number of artefacts

from Vinéa, including obsidian are stored in the Museum in Bir-

mingham (Renfrew, Cann and Dixon 1965).

Srejovi¢, Jovanovi¢ 1957; Radovanovi¢ et al. 1984.

The relative depth in which obsidian was found was taken from ‘point

zero’ which remained the same for all seasons of excavation before

the Second World War (1908, 1910-1913, 1924, 1929-1934).

18 Radovanovi¢ et al. 1984.

19 During seasons 1978-1986 the final phases of the settlements were
explored and the obsidian from these levels was sampled.

20 Cann & Renfrew 1964; Renfrew, Dixon and Cann 1966; Renfrew,
Dixon and Cann 1968; Cann, Dixon and Renfrew 1969.

21 Glascock, Braswell and Cobean 1998.
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least seven were from Vinca) have undergone chemi-
cal analysis since the characterization work in the
1960°s. In their first article Cann and Renfrew used
optical spectography, to characterise one blade from
Vinca (from V8.7 meters) among their 115 samples,
and placed it in their group la on the basis of trace
elements and other attributes, denoting a Carpathian
origin of the sample.?? Spectroscopic analysis of three
more blades (from ¥4.1 m, ¥8.5 and V8.7 m) have
yielded the same results.?* Over the next four decades
Neutron Activation Analysis (NAA) was used to char-
acterize at least three more artefacts from the site
showing that two originate from Central Europe® and
at least one to be from the Carpathian 1 source in pres-
ent day Slovakia.”

Existing results prove that obsidian from the
Central Balkans originates in Carpathian sources
which represents a good basis for the rejection of ear-
lier ideas of the existence of local sources of obsid-
ian somewhere in the Central Balkans area.?® Further-
more this data offers a sound foundation for the idea
of significant inter-regional trade networks in the late
Neolithic period in which obsidian exchange played a
very important role.?” It is important to emphasise that
these pioneering characterizations were performed on
a statistically inadequate number of samples. This em-
phasizes the necessity to use a statistically validated
number of characterized obsidian samples to interpret
complex stratigraphic sequences of the settlement
history in Vinca and other nearby sites. An important
project on the characterization of obsidian artefacts
from the Central Balkans was therefore initiated in
2006, resulting in 60 samples (around 4% of the col-
lection) from chipped stone industry of Vinca being
analysed. In relation to the vast stratigraphic sequence
of the site, a complex sampling strategy has been de-
veloped with clear methodological underpinnings: a)
samples were chosen to represent the entire span of the
Neolithic sequence and b) to test the possibility of a
future macroscopic discrimination of obsidian artefact
origins.

New characterisation: sampling strategy and

analysis

The large number of obsidian artefacts and their
different frequency within the long history of the tell
required the development of a targeted sampling strat-
egy prior to the chemical analysis. The criteria for
sampling included: (a) visual characteristics of the raw
materials, (b) technology and typology of the artefacts
and (c) archaeological contexts in which the obsid-
ians were found. The same method has been practiced
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during sampling of the obsidian material from the im-
portant Neolithic site of Catalhdyiik (Turkey). This
proved to be important for the future macroscopic dis-
crimination of different obsidian types.?

Visual characteristics. Macroscopic discrimina-
tion of the obsidians represented the key role within
the sampling. The main aim in this was to enable iden-
tification of the obsidian source during excavation or
techno-typological analysis of chipped stone tools,
avoiding the need for expensive analytical techniques.
Obsidian is a distinctive raw material within the lithics
assemblages, but obsidians from different sources also
show different visual properties. Obsidian colour and
texture vary depending on the conditions under which
lava cooled and the environment in which the obsidian
was formed. A higher concentration of iron creates a
reddish coloured obsidian while paralkaline obsidians
have a distinctive green colour.? Occasionally obsid-
ians contain spherulites which give them characteristic
speckle appearance, as is the case for Aegean obsid-
ian from Giali island.*® Therefore, visual discrimina-
tion represents an important component for obsidian
sampling and has been comprehensively applied to the
Vinca assemblage. The raw materials were grouped
into distinct types on a basis of colour, translucency,
texture, banding and inclusions (Figure 1): (1) Com-
pletely transparent, (2) Transparent with dark lines,
(3) Completely transparent with tinny white lines, (4)
Completely transparent with dark stains, (5) Transpar-
ent dark sprinkled, (6) Transparent light sprinkled, (7)
Grey cloudy with rough glossy surface.

22 The piece is assigned to group I, together with obsidians from
Hungary, Slovakia, Melos, Armenia and south Anatolia, but on
the basis of colour and translucency it was separated in group Ia,
i.e. Carpathian source. The authors indicated that the sample was
received from the Museum of Archaeology and Ethnology in
Cambridge and was found during M. M. Vasi¢’s excavations. The
obsidian blade (No. 62) possibly belongs to the Star¢evo culture;
it is described as clear (white), translucent/transparent (Cann and
Renfrew 1964: 126, 131, Table 1, Table II).

23 All three samples were assigned to Group I, supra note 22.
Furthermore, on the basis of their physical properties (transparency
and translucency) they were assigned to the Carpathian source
(subgroup Ia). The samples were found during the excavations of
M. M. Vasi¢ and belong to the Museum in Birmingham. One of the
artefacts was dated to the Starcevo culture (¥ 8.7). In the table, the
samples from the depth of ¥4.1 and V8.7 metres are described as
transparent, while the sample from the V¥ 8.5 meter is grey in colour
(T. 11, samples 151, 152 and 153) - Renfrew, Cann and Dixon 1965,
234-237, Fig. 1, Fig. 4.

24 Aspinall, Feather and Renfrew 1972: 334.

25 Williams-Thorpe, Warren and Nandris 1984. The article refers the
origin of the obsidians, not the number of analyzed pieces.

26 see Tripkovi¢ 2004.

27 Glisi¢ 1968; Chapman 1981; Tripkovi¢ 2004.

28 Carter et al. 2006.

29 Carter et al. 2008.

30 Warren 1969: 135-136; Betancourt 1997.
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Fig. 1. Macroscopically defined obsidian types from Vinca — Belo Brdo: 1 — Completely transparent; 2 —
Transparent with dark lines; 3 — Completely transparent with fine light lines,; 4 — Completely transparent with
dark stains; 5 — Transparent dark sprinkled; 6 — Transparent light sprinkled; 7 — Grey cloudy with rough glossy
surface. Types of raw materials are represented with samples 38 (type 1), 28 (type 2), 37 (type 3), 39 (type 4), 13
(type 5), 17 (type 6), and 42 (type 7)

Cn. 1. Maxpockoiicku gepunucanu wmiuiiogu oticugujana ca noxanuitieiia Bunua — Beno bpgo: 1 — [lowmiiyno
uposupan, 2 — Ilpozupan ca mamnum nunujama; 3 — [otuiyno ipo3upan ca mankum ceelium iunujama, 4
— Iposupan ca wiamnum mpoama; 5 — [lposupan, wiamuo ,, ucipckarn *; 6 — IIpo3upan, ceeilino ,, ucupckam
7 — Cus, mainuuacii ca ipybom ciiakiaciiom nospuwunom. Tutiogu olicugujana upegciiassenu cy ysopyuma 38
(tuii 1), 28 (wiui 2), 37 (wui 3), 39 (i 4), 13 (fuua 5), 17 (wuii 6), u 42 (fuui 7).

Technology and typology. The strategy employed
required the selection of artefacts which were of a di-
agnostic nature. Our aim was to separate character-
istic artefacts within the chaine opératoire such as
cores, waste debris, rejuvenation pieces, end-products
(blades).>! Sampled types are illustrated in Figures 2
and 3. This approach enabled us to identify in what
form the obsidian was brought to the site; in the form
of nodules which were then locally worked in the set-
tlement or as end-products as part of the exchange pro-
cesses. Previous techno-typological analyses showed
that number of obsidian cores from the site is 22
which represents ca. 1,5% of the obsidian assemblage.
The other technological categories are represented in
forms of waste debris (20%) and blades (78,5%). On
the basis of the large percentage of blades it has been
suggested that the obsidian was imported to the site in
ready-made form.3> However, most of the cores, flakes
and blades in Vinca were found in the earlier phases
of the tell, at a depth of ¥7 m and lower.* Their exis-
tence together indicates the presence of the whole op-
erational chaine and production of the artefacts within
the settlement at least during certain phases. It is also
significant that a whole core tablet was revealed with-
in House 6 which belonged to the final occupational
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phase of the settlement, dating 4689-4502 cal BC.*
Thus, it is likely that obsidian was brought to Vinca
as a more or less prepared raw material, in the form
of non-cortical nodules which could be used for the
manufacture of regular unipolar blade cores and in the
end unipolar prismatic blades. Most of the cores are
quite small in size (between 10-20mm in length) and
exhausted which implies that they have been recov-
ered in their last stage of reduction. The initial size
of the nodules and cores in the form they entered the
settlement unfortunately remains unknown.

Contexts. Since Belo Brdo represents a multi-
period settlement, our aim was to sample artefacts
that represent all phases of the site’s history. The sam-
ples were separated on the basis of the relative depth
as recorded and labelled during the excavation of
M. M. Vasi¢ (1929-1934). A small number of pieces
that were found during 1978-1986 seasons were also
possible to be included in our program. From each of

31 Due to ongoing techno-typological analysis of the obsidian assem-
blage from 1929-1934 seasons (by Mrs. Ljiljana Puri¢i¢), our sam-
ple was limited to non-diagnostic and non-retouched pieces.

32 Radovanovi¢ et al. 1984.

33 Radovanovi¢ et al. 1984, 19.

34 Bori¢ 2009.
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Fig. 2. Characterized artefacts from Vinca, samples 1 - 27.

Ca. 2. Kapaxitiepucanu apiiieghaxiiu uz Bunue, yzopyu 1 — 27.

the levels we separated pieces that belonged to the obsidian. The percentage of obsidian artefacts in the
above mentioned visual types or ones that existed in chipped stone assemblage from this depth totalled
all of the depth ranges. The number of pieces depended 69,9%?%. Finally, the number of samples taken from
on the size of the assemblage within each level, the

largest of which was the sample taken from the phases

at the ¥7,0 — ¥7.9 depth which were the richest in 35 Number of pieces in all depths c.f. Radovanovi¢ et al. 1984, 14.
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Fig. 3. Characterized artefacts from Vinca, samples 28 - 60.

Cn. 3. Kapaxitiepucanu apitiegpaxitiu uz Bunue, yzopyu 28-60.

each phase was (Table 1): ¥3,0 - ¥3,9 — one piece;
V4,0 - V49 — seven pieces; ¥5,0 - ¥59 — eight
pieces; ¥6,0 - ¥6,9 — eight pieces; ¥7,0 - ¥7,9 —
twelve pieces; ¥8,0 - ¥8,9 — eleven pieces; ¥9,0
- ¥9,9 — six pieces; ¥9,13 - ¥10,30 — one piece;
seasons 1978-1986 (final occupational phase, Vinca
D) — six pieces (Table 1, No. 1-6).

76

The obsidian samples were characterized using
ED-XRF (energy-dispersive X-ray fluorescence) at the
Geoarchaeological laboratory at Berkeley University,
California. The technique is fast and non-destructive,
and samples do not require any initial preparation
(size should not be smaller than 10mm). The same
method was used to analyse geological samples from
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No. Context Description Dimensions in cm | Obsidian type
1 Level 24 | Medial fragment of a flake with 20% of cortex 1,62 x2,3x 0,38 2
2 House 6 | Complete flake from core preparation 32x2,2x0,43 1
3 Level 6 Distal fragment of regular unipolar blade 2,78 x0,74x 0,19 7
4 Level 6 Medial fragment regular unipolar blade 1,4x1,11x0,28 1
5 Level 1 Prox.imal fragme.:nt of a flake unilaterally retouched 135x 1,34 x 0.26 2

on distal truncation

6 Level 10 | Proximal fragment of a flake 1,02x1,07x0,2 1
7 3,8 Irregular flake 1,65x1,29x 0,55 4

4,0-4,9 Complete flake 1,93 x 1,52 x 0,25 4
O | A0 | gl reouch | 198x061x0.Is 5
10 4,0-4.9 Proximal fragment of regular unipolar blade with 125 x 0,66 x 0.26 1

60% of cortex

11 4,0-4,9 Complete flake 1,51 x 1,28 x 0,57 3
12 4,0-4.9 Ic)c)irséal fragment of a preparation piece from a blade 2,61 x 0,94 x 0,23 1
13 4,3 Proximal fragment of a regular unipolar blade 1,65 x 0,85 x 0,18 5
14 4,0-4,9 Complete flake with 40% of cortex 2,7x1,63x0,53 2
15 52 Proximal fragment of a regular unipolar blade 421x0,99x0,23 1
16 5,0-5,9 Medial fragment of a regular unipolar blade 1,26 x 1,17x 0,3 2
17 5,0-5,9 Complete flake 1,99x1,12x 0,21 6
18 5,0-5,9 Proximal fragment of a regular unipolar blade 2,62 x 0,88 x 0,23 5
19 53 Complete regular unipolar blade 2,65x0,67x 0,17 4
20 5,0-5.9 Proximal fragment of a regular unipolar blade 1,76 x 0,83 x 0,21 4
21 5,0-5,9 Proximal fragment of a regular unipolar blade 1,31 x0,78x 0,15 5
22 5,0-5,9 Medial fragment of a regular unipolar blade 1,42x1,3x0,21 2
23 6,6 Medial fragment of a regular unipolar blade 1,65x0,97 x 0,14 5
24 6,9 Medial fragment of a regular unipolar blade 1,33x0,9x0,1 5
25 6,0-6,9 Medial fragment of a regular unipolar blade 2,84x 0,84 x 0,26 1
26 6,6 Complete preparation piece 1,95x 3,24 x0,36 5
27 6.6 Se(t)(r)rllf::llfte flake modified with unilateral marginal 1.4%221 x 037 5
28 6,0-6,9 Complete blade-like-flake 2,17x 0,75 x 0,25 2
29 6,5 Medial fragment of a regular unipolar blade 3,23x0,9x0,25 7
30 6,0-6,9 Medial fragment of a regular unipolar blade 2,18 x 0,89 x 0,21 2
31 7,7 Proximal fragment of a regular unipolar blade 3,28x0,87x 0,15 4
32 7,7 Proximal fragment of a regular unipolar blade 2,14x 0,69 x 0,19 7
33 7,8 Proximal fragment of a regular unipolar blade 1,54 x 0,83 x 0,15 4
34 7,8 Medial fragment r of a regular unipolar blade 1,72x 0,97 x 0,27 5
35 7,4 Medial fragment of a regular unipolar blade 2,05 x 0,66 x 0,17 2
36 7,8 Medial fragment of a regular unipolar blade 1,46 x 0,79 x 0,16 5
37 7,0-7,9 Proximal fragment of a regular unipolar blade 2,47x 0,89 x 0,25 3
38 7,8 Proximal fragment of a regular unipolar blade 2,58x0,95x 0,18 1
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No. Context Description Dimensions in cm | Obsidian type
39 7,8 Proximal fragment of a regular unipolar blade 2,17x 0,86 x 0,17 4
40 7,8 Medial fragment of a regular unipolar blade 1,46 x 1,67 x 0,25 2
41 7,7 Medial fragment of a regular unipolar blade 3,34x0,87x 0,22 3
42 7,7 Proximal fragment of a regular unipolar blade 2,5x 1,04 x 0,24 7
43 8,0-8.9 Proximal fragment of a flake 1,19x 0,8 x 0,29 5
44 8,0-8.9 Complete flake 1,48 x 1,77 x 0,44 5
45 8,3 Proximal fragment of a regular unipolar blade 1,94 x 0,87 x 0,17 4
46 8,1 Proximal fragment of a regular unipolar blade 1,9x0,93x0,2 5
47 8,5 Proximal fragment of a regular unipolar blade 1,32x1,17x 0,2 2
48 8,1 Medial fragment of a regular unipolar blade 2,08x1,1x0,29 7
49 8,4 Medial fragment of a regular unipolar blade 2,67 x 0,98 x 0,22 5
50 8,0-8,9 Medial fragment of a regular unipolar blade 1,79x 0,82 x 0,16 2
51 8,4 Medial fragment of a regular unipolar blade 1,8 x 0,81 x 0,29 5
59 8,7 Proximal fragment of a bipolar blade with 5% of 1,98 x 0,68 x 0,17 1
cortex
53 8,4 Distal fragment of a blade-like-flake 2,01 x 1,01 x 0,23 5
54 9,2 Proximal fragment of a regular unipolar blade 3,4x0,71x 0,17 1
55 9,0-9,9 Complete regular unipolar blade 2,41 x0,56x 0,16 2
56 9,0-9,9 Medial fragment of a regular unipolar blade 1,73x0,8x 0,2 5
57 9,0-9,9 Proximal fragment of a regular unipolar blade 1,44 x 0,69 x 0,14 5
58 9,0-9,9 Medial fragment of a regular unipolar blade 1,42x0,97x 0,2 4
59 9,0-9,9 Medial fragment of a regular unipolar blade 1,27 x0,55x0,2 3
60 | 9,13-10,30 | Proximal fragment of a regular unipolar blade 1,77 x 0,94 x 0,35 7

Table 1. Obsidian samples from Belo Brdo in Vinca.

Tabena 1. ¥Y3opyu oticugujana ca noxanuuiewia Bunua — beno bpgo

the Carpathian sources in Slovakia (Carpathian 1) and
Hungary (Carpathian 2) in order to compare results of
the composition of the archaeological artefacts with the
geological samples. During prehistory obsidian from
both sources was widely in use, though the Slovakian
obsidian was more intensively exploited as the raw
material was of better quality. Across the Danube,
Neolithic communities from Southeast Pannonia also
consumed the obsidian from Slovakian sources more
frequently.

Results and comments

Following the analysis of the obsidian samples,
the combination of three chemical elements has prov-
en the most usable: Zirconium (Zr), Iron (Fe) and
Strontium (Sr). The diagram (Figure 4) shows that all
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of the Vinca artefacts sampled can be grouped within
one cluster, indicating the same origin. In comparison
with the geological samples it is clear that all of the
Vinca obsidians originate from Carpathian 1 source
in present day Slovakia. These results are in full ac-
cordance with all of the previous characterizations of
Vinca culture obsidian found in the region, including
those from the Romanian Banat region.** Considering
the number of characterized samples (4% of the en-
tire number of artefacts) and the systematic sampling
procedure, two analytical postulations can be made:
(1) this work represents an important step towards
the affirmation of the macroscopic discrimination of

36 Williams-Thorpe 1984; Biagi, Gratuze and Boucetta 2007; Biagi,
De Francesco and Bocci 2007.
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obsidians found in Central Balkans that originate from
Carpathian 1 source, (2) the evidence indicates that the
obsidian pieces from the Belo Brdo site in Vinca all
originate from the same source. If the future shows the
latter postulation to be true, then we may undoubtedly
state that the Neolithic community of Vinca, as well
as others in the vicinity,”” have recognized, appreci-
ated and valued mainly obsidian originating from the
Carpathian 1 source.

In order to understand the number of obsidian
artefacts and their origin, it is important to understand
the nature of contacts of the Vin¢a community with
communities located in the north through whom the
obsidian was provided. Traditionally, it was assumed
that the Vinca inhabitants have had intensive and long
lasting inter-cultural contacts with the Tisza commu-
nities of the Carpathian basin. These contacts were
evidenced not only in numerous obsidian artefacts,
but also in the sporadic occurrence of the pottery and
other materials that belong to Tisza cultural circle.*®
Aside from this, the wider area of the middle Danube
including Vinca and southeast Pannonian basin is part
of an interactive cultural zone in which other types of
culturally non-specific items circulate, like alabaster,

\
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Fig. 4. Correlation
between Fe (Iron),
Zr (Zirconium) and
Sr (Strontium) of
archaeological and
geological samples

Cn. 4. Kopenayuja
Fe (16ooiche), Zr
(yuprxorujym) u Sr
(cuponyujym) y
apxeonowKum u
1e0NOWKUM Y30pYUMa

marble and marine shell jewellery.?” Obsidian should
almost certainly be regarded as one of the links and
reasons for communication and contacts of Vinc¢a and
Tisza communities. With its dominance in the chipped
stone industry at Vinca (located several hundred ki-
lometres away from the source) it is a product of an
efficient exchange network that was also manifested in
the appearance of other exotic goods. One of the pos-
sible directions for further research into the extent of
these contacts is the discovery of a monumental Myres
pithos in Vin¢a (¥ 7.44 m), which coincides with a
high frequency of obsidian artefacts. The primary
assumption was that the size of the huge vessel (1,2
meter high) did not allow for its direct import from
the Tisza culture region, thus making it plausible to be
a local on-site production.** Furthermore it has been
proposed that the creation of the pithos is the result
of marriage connections between inhabitants of Vinca
and Tisza communities, also manifested through a

37 Biagi, De Francesco and Bocci 2007.

38 Tripkovi¢ 2004; Glisi¢ 1968; Chapman 1981; Radovanovi¢ et al.
1984.

39 Chapman 1981; Korek 1988; Kalicz, Raczky 1987; Miiller 1997.

40 Glisi¢ 1968; GaraSanin 1979.
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high frequency of obsidian and other artefacts exotic
to the origin.*! Having in mind that these contacts were
especially intensive in the last centuries of the 6™ mil-
lennium BC, the appearance of a monumental pithos
in Vinca most definitely represents the effects of the
maximal extent of the exchange between these com-
munities, whether as a result of marriage relationships,
regional and regular movement of goods, or as a com-
bination of all the things.

The sheer number of obsidian artefacts in Vinca
raises an issue of the manner in which the procurement
of mainly single-source obsidian has influenced its
further distribution towards other parts of the Central
Balkans. The total weight of obsidian artefacts found
at Vinca, as has already been noted,* is relatively low.
While the population of Vin¢a must have had some
influence on the quantity of obsidian found in other
settlements south of the rivers Sava and Danube, it
remains questionable whether we can perceive an
organized and socially stimulated exchange network
functioning from the Danube region towards the in-
land Balkans. Obsidian artefacts on the sites located
south of the Sava and the Danube, and especially in
the valleys of the rivers Velika and Juzna Morava, are
being found only to a very limited extent, either as iso-
lated examples or up to several dozen pieces per site,
a fact that does not accord with Renfrew’s old sugg-
estion about the proportional decline of the numbers of
obsidian within a “down the line” exchange model.*
The accumulation of most of the obsidian in Vinca,
and a limited exchange of blades (and/or cores?) may
indicate the existence of several interactive levels
within the exchange network, almost certainly leading
to the total exclusion of some settlements from it. It
must also be mentioned that, at the time the obsidian
frequency in Vinca declines, other surrounding settle-
ments yield a very limited number of obsidian arte-
facts (e.g. Gomolava,* Divostin,* Banjica*). This
indicates a disturbance in active and long practiced
exchange networks and possibly even reflecting wider
social changes in the cultures of the Carpathian ba-
sin.*’ At the same time, most of the other settlements
of the Central Balkan region, specifically those found
south of the Sava and the Danube are focused on the
use of easily available sources of raw material found in
the close vicinity of the settlements.*® A future review
and characterization of obsidian collections originat-
ing from settlements other than Vin¢a may show the
complexity of the exchange network during the late
Neolithic in the Central Balkans.* For now, it would
be wise to assume that the southernmost obsidian
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of the Carpathian region, discovered at the sites of
Mandalo® in Aegean Macedonia and Zitkovac® in
Kosovo represent alternative routes and patterns of
movement of various goods, including the movement
of individuals outside the usual flows of reciprocal
exchange.

Conclusion

The characterization of 60 obsidian samples dis-
covered at the Belo Brdo site in Vinc¢a represents the
largest collection characterized in the Central Balkans
to date. The results of this program of sampling allows
the creation of a framework to be applied in future stud-
ies which can provisionally discriminate the origin of
raw materials macroscopically. Finally, the results of
this research have shown that all of the samples origi-
nated in the Carpathian 1 source, though presently it
is uncertain to which extent other Carpathian sources
might have contributed to the influx of obsidian into
the Central Balkans. The available data suggests that
if this is the case, it represents a minimal percentage
at best. The Neolithic community at Vinc¢a engaged in
dynamic and long lasting modes of contact with the
communities of the Tisza region. These contacts most
likely included the exchange of many other goods, not
only obsidian, and important modals explaining the
extent and the types of this exchange have been devel-
oped. The evidence clearly shows that large quantities
of obsidian have been accrued at the site of Vinca in
particular. Most of the other settlements, even those in
close proximity contain remarkably limited quantities
of this much valued ‘black stone’, representing periph-
eral manifestations of the obsidian exchange networks.
Obsidian travelled great distances to reach this impor-
tant Danubian site, and the historical circumstances
that brought it there warrant continued exploration.
Our greatest questions are therefore relate to where
exactly did it come from and leading from this we can
now begin to chart the processes which led to its use
even at the very margins of its spatial distribution.

41 Glisi¢ 1968; Chapman 1981.

42 Chapman 1996; Chapman 1998.

43 Chapman 1981, Fig. 109-110; Kaczanowska, Kozlowski 1990a, 36.

44 Kaczanowska, Kozlowski 1990b.

45 Tringham 1988.

46 Tonoposuh, Llepmanosuh 1961; Tpunxosuh 2007.

47 Takacs-Biro 1991, 34; Bird 1998a; Bird 1998b; Tripkovi¢ 2004;
Kaczanowska, Kozlowski 1990,36.

48 Borocassbesuh-Ilerposuh 1992; Borocasssesuh-Ilerposuh 2001;
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1997; Antonovi¢ 2003; up. Tripkovi¢ 2004, 171, Table 3.
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BOBAH TPUIIKOBUN, Yuusepsutet y beorpany,

dunozodceku pakynrer, Onesbeme 3a apxeosorujy, beorpan
MAPUHA MWJIN'R, Yuusep3uteT y JIoHT0HY, ApX€O0JIONIKA UHCTUTYT, JIOHIOH

HOPEKJIO U PASMEHA OIICUANJAHA
CA JIOKAJIMTETA BUHYA - BEJIO BP0

Kspyune peun: Oncuaujan, Bunua, kapakrepuzanmja, ED-XRF, Kapnarcku 1, pasmena.

Pervonannu 3nHa4aj sokanutera beno 6pno y Bunum n
EroBa aKTUBHA YJI0Ta Y MPEXH pa3MeHe Haj0oJbe ce orieaajy
y BEIHKOM OpOjy ,,er30THYHUX 100apa KOjH y PaslIuudUuTOM
CTENeHy KapaKTepHIly CBEe BUHYAHCKe HHBOe. M JI0K Cy Haa-
31 071 GaKpa WM HAKUT O] MAPUHCKHX HIKOJbaKa Y MOCICIbE
BpEME JIeTaJbHO NPOyYaBaHH, ONICHJIM]jaH j€, Ka0 BayKaH CUMOOI
KOMYHHUKalldje W KOHTaKaTa HaJpPErHOHATHOI 3Hadaja, 0CTao
OrpaHUYeH Ha THIOJIOIIKY aHaJIN3y YHYTap OKpecaHe MHIyC-
Tpuje Hacesba. 30upKa orncuaujana u3 Bunue, mehytum, npen-
CTaBJba jeHy OJ TPH HajOpojHHUje 30UpKe HAa TEPUTOPH)HU JaHa-
me Cpbuje, n nanexo HajOpojHUjy 30upKy jykHO on Case u
Jynasa. tbeHr HeOCTAlM Cy BHUILE KOHTEKCTyalHE IPUPOJIE,
omienajyin ce y HENoCTOjamy NPEHU3HUX HCTPAKHUBAYKUX
rojiaTaka O CHCTEMCKOM KOHTeKcTy BehuHe apredakara, MITO
je yocranom ciy4aj u ca Behunom apyrux objexara u3 Bunue,
u crora he MHOTa MUTama OKO KUXOBE BE3aHOCTH 3a ofpehe-
He o0jexTte (0qHOCHO joMahMHCTBA), WIIM HAaYMHA JICTIO3HIIM]je
3ayBEK OCTAaTH OTBOpeHa. Mmak, 3a pasiuKy O Hacesba OKO
Bpua y jyroucrounoj IlanoHuju, omakie 3a BEJIHKE OICH-
IMjaHCKe 30MpKe MMOCTOjH MaJIo TIoJaTaka O yCJIIOBHMaA Hallasa,
3axBasbyjyhu crynmozHoMm paxy Muioja Bacuha 3a namase u3
Bunue nocToje npenusHu Mojay 0 CTpaTurpad)ckoj Mo3HUIHj1
U, TIpeMa ToMe, 0 pellaTUBHOj PPEKBEHTHOCTH apTedarara Kpo3
cBe cTparurpagcke HuBoe. To je BayKHO HAIJIACHTH, jep BEPTH-
KaJIHE U CJI0jeBHTE CEKBEHIIC BHHYAHCKOT HAaceJba JI03BOJbaBajy
nopeheme He caMo (PPEKBEHTHOCTH OICHAMjaHa KPO3 BpeMe,
Beh 1 mopelhemwe ca apyrum BpcTamMa MMIIOPTOBAHUX HJIM JIO-
KaJHO M3pahuBaHux n00apa, Tpacupajyhu myTteBe u HCTOpHjC-
KH KOHTEKCT KOJHM Cy OIICH/MjaH H Jpyra poda pernoHajIHOT
U MHTEPKYJITYPHOT 3Hayaja JOCIEIIH Ha OBO BAYKHO HAJIA3MILITE
EBPOIICKE MPAUCTOPH]E.

Opx BpeMeHa PeBONIyIIMOHAPHE KapaKTepu3aluje ONCH-
IjaHa me3aeceTnx rogrHa 20. Beka, aHaJ 3| XEMHjCKOT cac-
TaBa NOJBPTHYT je TeK HEe3HaTaH Opoj y30paka ca TepHUTOpHje
nanammbe CpOuje, 011 yera HajMarmbe celaM U3 Hacesba y BuHuH.
IMocrojehu pe3yarary ykasaiu cy [a ONCHIMjaH ca HEHTPATHOT
Bankana BOJM MOPEKIIO U3 KapHATCKHUX JEKHIITA IITO, C jeaHe
CTpaHe, MpejcTaB/ba A00PY OCHOBY 3a On0alMBambe HeKaja-
[IBbUX POMAHTHYAPCKUX HJICja O MOCTOjamby JIOKAIHUX H3BOpA
oIncHAMjaHa Herae Ha leHTpanHoM bankany, Hynehu, ¢ apyre
CTpaHe, J100p0 yTeMeJbCHE 3aKJbydKe O MPEXKH pa3MEHE HH-
TEPPErHOHAIHOr 3Hayaja TOKOM KaCHOT HEOJIUTA, YHjH je BaKaH
neo 6uo u orcuanja. Mak, HEOMXOIHO je IPUMETHTH Ja JI0-
caJallke Kapakrepusanmje, ypaheHe Ha HeaJeKBaTHOM Opojy
y30paka, UcKasyjy morpedy Ja ce KOMIUIEKCHE CTpaTHrpadCcKe
CEeKBEHIIC Hacesba Y BUHUM, aly U IpYTUX Hacesba y OKPYKEHY,
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npoTyMade M Kpo3 oaronapajyhn Opoj kapakTepucaHux OICH-
nujaHckux y3zopaka. Crora je 2006. MOKpEHYT BEJUKH Hpoje-
KaT KapaKTepucama ONCHAMjaHCKHX apTedakara ca IeHTpaj-
Hor BajkaHa M y Ty CBpXy, U3 OKpecaHe MHIYCTpHje Hacesba
y Bunun usnBojeno je 60 y3opaka, mro npeacraBiba oko 4%
pedepentHe 30upke. C 003upom Ha MohHy crparurpadcky
CEKBEHILY JIOKAINTETa, HAI[PaBJ/beHA je€ KOMIUICKCHA CTpaTeruja
CeJIeKIMje y30paKa, ca jACHUM METOMOJIOMIKAM HCXOJHUIITAMA!
a) Jia U3/IBOjCHU y30PLHU PEIPE3CHTY]Y LEeNy HEOIUTCKY CEK-
BeHIy U 0) na ce Tectupa moryhHoct Oyayhe mMakpockorcke
ayToIICHje MOPEKJIa OTICUANjaHCKOT apTedaKTa.

Haxon anammse orcumujanckux y3zopaka EDXRF wmero-
JIOM, IIOKa3aio ce ja cBH apredaxty u3 Bunue nmotnay u3 se-
xumta Kapnarcku 1y nanammoj Cnosaukoj (AUJATPAM 1),
LITO je MOTIYHO y CKJIaay ca CBUM PaHHjUM KapaKTepu3aluja-
Ma BUHYAHCKUX OTICH/MjaHa Y PETHOHY, YKJbYUyjyhH U oHE U3
pymyHckor nena banara. C 063upom Ha 6poj KapaKkTeprCaHuX
y30paka U KOMIUIEKCHY TIPOLEypY y30pPKOBamba, CTBOPEHE Cy
3a JlaJb¥ pajl JBE BaXKHE aHAIUTHYKE IPETIIOCTABKE: IPBa, UC-
KJbYYHBO TEXHHMYKE MPHUPOJE, NPEICTaB/balla je BaKaH KOpaK
ka apupmanuju Oyayhe MakpOCKOIICKe ayTOICHje ONCHAMjaHa
n3 n3Bopa Kapnarcku 1 Ha nenrpannom bankany; u apyra, y
CIICKYJIATUBHOM CMHMCIY JAJICKOCEKHHUja, 1a CBH IPUMEPIU
13 OICHIHUjaHCKe 30upke ca jJokanuTera bemo 6pro y Bunun
MOTHYY M3 CaMoO jEeIHOI, Jakie MCTOT u3Bopa. AKo ce japyra
npeTnocTaBka y OymyhHOCTH MoOKake Kao TauHa, OHJA Ioce-
JyjeMO HEJIBOCMHCIICHY MOTBpAY Ja je 3ajeanuna y Buouw,
YOCTaJIOM Kao M JPYyTe 3ajeIHULIC Y OKPYKErbY, TPEro3HaBaa,
LICHIIA ¥ BPEIHOBANA YINIABHOM OICH/IMjaH U3 JAHAIIKET Jie-
skuita Kapnarcku 1.

3a pasymeBame Opoja ONCHIAMjaHCKUX apTedakara u Mo-
peKiia cupoBHHE, HajBaKHHja Cy MUTama Koja ce OHOCE Ha Ka-
paKTep KOHTaKara 3ajeHuIe U3 BuHue ca 3ajesHnIaMa Ha ceBe-
Py, IPEKO KOjUX Cy Taj ONCHAWjaH Jobasibaie. Tpa uIimoHaIHO
ce IpHXBara Jia Cy CTAHOBHHIIM Hacesba y BUHYM MHTEH3UBHE U
JyTOpOYHE MHTEPKYJITYPHE KOHTAKTE OP)KABAJIN Ca MOTUCKUM
3ajenHuniaMa y Kapmarckom OaceHy, 0 4eMy CBeIodYe HE caMo
MHOTOOPOJHI OIICHIMjAaHCKH apTe(haKTH, HETO U CIIOpaJdHa
ojaBa KepaMHKe U APYror MaTepujajia U3 IMOTUCKOT KYITypHOT
kpyra. Ocum Tora, mupa 30Ha cpeter [loayHasiba, 3aje1HO ca
Bundom u jyroucrounom [laHOHHjOM, €0 je MHTEPAKTUBHOT
KyJITYpHOT Kpyra, Y KOMe LUPKYIHIIY APyre BPCTe KyJITYpHO
HecrennpUIHUX apredakara, HIIP. HAKUT 0f aadbacrepa, Mep-
Mepa ¥ MapUHCKUX IIKoJbaka. OIcu/IMjaH je cBakako OHo jeqHa
Ol CIIOHA M pa3Jior KOMYyHHKAallje W KOHTaKaTa BUHYAHCKE 1
3ajenauna y [lotucjy, Te ce meroBa JOMHHAIMja Y OKPECAHO]
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UHIYCTPHjI BuHYe, HEKOINKO CTOTHHA KMIOMETapa O U3BOpa,
MOJKE pasyMeTH Kao MPOM3BOA e()eKTHE Mpexe pasMeHe, Koja
je Mopana 6utH u Ouna je MaHH(peCTOBaHA U MOjaBOM JPYTUX
er30TUYHUX 7100apa.

Bpoj oncuanjanckux apredakara y Bunun nokpehe mu-
Tamke Ha KOjU HauWH je HaOaBKa ONCH/MjaHa YTIIIABHOM U3 CAMO
jeIIHOT U3BOpA YTHUIIANIA HA FETOBY Jajby AUCTPHOYLH]Y Y ApY-
re jenoBe neHTpanHor bankana. Kako je npumeheno, ykynna
TexuHa apredakara U3 BuHuye penaTHBHO je HHCKA M Maja je
HaceJbe MOpaJ0 HEKAKO yTHILATH Ha KOJIMYMHE OICHIAMjaHa Y
HacesbuMa jyxHO o1 CaBe u J[yHaBa, BENHUKO je MUTame Ja J1
Ce MOXKE TOBOPHTH O OPraHW30BAHO] W JPYIITBEHO CTUMYITH-
caHoj Mpexu pazmeHe ox IlogyHaBiba mpeMa yHYTpPAIIBOCTH
bankana. Oncuaujancku apreakTd Ha JOKATUTETHMA [y>KHO
ox Case u /lynasa, Hapounto y nonnaama Bemnke n Jyxne Mo-
paBe, jaBJbajy c€ y OrpaHUUCHOM OOHMMY, MOjCINHAYHO HIIH JIO
HEKOJIMKO JIeCeTHHA KOMaJia, He yKiarnajyhu ce Hajoosbe y cTapy
uznejy Konmuna Pendpya o mponopumoHanHom omagamy Opoja
OIICH/IMjaHa TOKOM ,,pa3MeHe ayxk IyTa“. 3ajpxaBambe BehinHe
orncuajaHa y BuH4m, Kao u 1ajba pa3MeHa BeoMa OrpaHHYCHOT
Opoja ceunBa (W/wiam jesrapa?) ykasyjy Ha TO Jia je Y MPEXH
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pa3MeHe MoCTOojajIo BUIIe HHTEPAKTUBHUX HUBOA, TE /14 Cy HeKa
HaceJba CBaKaKo OMJIa HCKIJbYUeHa U3 ie. Takohe, y Bpeme Kaja
(peKBEHTHOCT ONcuAMjaHa Yy BUHUM IpacTHYHO omaja, Heka
HaceJba Cajprke BEOMa OTpaHMYeH Opoj ONCHIMjaHCKUX apTe-
¢axara (unp. ['omonasa, /luBoctuH, bamuna), mro mnokasyje
Heku nopemehaj y akTHBHOj W Ayro BpeMeHa MPaKTHKOBAHOj
MpEXH pa3MeHe, U MOX/1a peIIeKTyje MHpe KyITypHE IpoMe-
He y KaprarckoM OaceHy. Y ucto Bpeme, Behuna npyrux Ha-
ceJba Ha LEeHTpasHOM bankaHy, HapouuTo oHa jyxxHO oz Case
n JlyHaBa, OKpeHyTa Cy ymnoTpeOM JIako JOCTYNHHX H3BOpa
KaMEHHX CHPOBHHA Y HETIOCPEHOM OKpYkKemy Hacesba. Crora
ou y OymyhHOCTH mperien U KapakTepu3alija ONCH ] aHCKIX
30MpKH M3 JPYTUX Haceshba MOINIM YKa3aTH Ha KOMIUIEKCHOCT
JIeIOBaba MPEXKe Pa3MEHE TOKOM KACHOT HEOJIUTA Ha LIEHTpal-
HoM bankany. 3a cana, He Ou OMJIO HA OIMET MPETIIOCTaBUTH
Jla Hajjy>KHUJH OorcuarjaHn 3 KapmaTrcke 001acTi, OTKpUBCHH
y Manpnano y Erejckoj MakenoHuju 1, BepOBaTHO, HEIITO Ce-
BepHuje y XKutkoBiy Ha KocoBy, penpeseHTyjy anTepHaTHBHE
pyTe u obpaciie KpeTama pa3IuuuTuX 100apa, yKibydyjyhu u
KpeTame MOjeuHana BaH yOoOH4YajeHHX TOKOBA PEUHUNPOUHE
pasMeHe.



