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Abstract

The completely excavated settlement and cemetery of Rakoczifalva-Bivaly-t6 Site 1/C provide a unique opportunity to study the
copper artefacts and the question of local metallurgy on the Great Hungarian Plain in the Early-Middle Copper Age (4350—
4000 cal BC). Although the cemetery is rich in metal finds, no traces of local metallurgy were found in the settlement. The results
of chemical compositional analysis revealed that the copper finds were made of pure copper; their compositions were very similar
to each other, except for two daggers which contained a higher amount of arsenic and silver. The lead isotope analysis (LIA)
suggested that the raw material of axes and spiral bracelets likely derives from the Balkans, most probably from Majdanpek and
from the present-day Central Bulgaria. Furthermore, a currently unknown source has to be taken into consideration in the case of
a large bracelet. The majority of copper finds in the cemetery occurred together with Bodrogkeresztar-style pottery, and these
may be contemporary with the Krivodol-Sélcuta-Bubanj Hum complex. This points to the fact that the Great Hungarian Plain
belonged to the Central Balkan copper supply network.

Keywords Copper - Copper Age - Chemical compositional analysis - Lead isotope analysis (LIA)

Introduction

The heavy copper axes found in the Carpathian Basin, primar-
ily on the Great Hungarian Plain, caught the researchers’ at-
tention in the nineteenth century. Based on these metals,
Pulszky argued for the existence of an independent Copper
Age in the Carpathian Basin (Pulszky 1884). This indepen-
dent chronological period was related to several significant
cultural, socioeconomic changes and innovations (e.g. sec-
ondary products, formal cemeteries, metallurgy) in Southeast
Europe and the Carpathian Basin (Lichardus 1991; Schier
2014). However, considerable regional differences can be
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found. Among them, this article focuses on copper finds on
the Great Hungarian Plain.

Although the appearance of these spectacular axes can be
linked to the Copper Age, the beginning of metallurgy can be
traced back to the Neolithic. In the Early Neolithic (6000—
5500 cal BC), tiny beads and small items made of native
copper were produced sporadically, using the technology of
stone processing. Moreover, copper was also used as a pig-
ment (Kalicz’s Horizon 1a, Strahm/Hauptmann’s preliminary
stage) (Kalicz 1992; Strahm and Hauptmann 2009). This pe-
riod was a time of experimentation. Although local raw mate-
rial sources were already known in the Balkans, purposeful,
systematic metallurgy did not exist yet (Horedt 1976;
Jovanovi¢ and Ottaway 1976; Chapman and Tylecote 1983;
Comsa 1991; Gale et al. 1991; Antonovi¢ 2002). The begin-
nings of extractive metallurgy can be dated to the Middle
Neolithic (5500-5000 cal BC) in the Balkans. From this time,
the use of copper mines was proven by archaeological exca-
vations, and small artefacts and ornaments were produced.
During the Late Neolithic (50004500 cal BC), copper axes
were manufactured from local raw materials in the Balkans
(Kalicz’s Horizon 1b, Strahm/Hauptmann’s initial phase)
(Jovanovi¢ 1971; Chernykh 1978a; Jovanovi¢ 1982, 1983,
Kalicz 1992; Sljivar 1996, 2006; Sljivar et al. 2006; Bori¢
2009; Strahm and Hauptmann 2009; Radivojevi¢ et al.
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2010; Antonovi¢ 2016). Metallurgy in the Balkans reached
such a scale for the first time in this period that its products
could be spread to further areas, such as the Great Hungarian
Plain (Siklosi et al. 2015).

Kalicz’s Horizon 2 (Strahm/Hauptmann’s innovation
phase) was characterised by the first appearance of heavy
copper tools (hammer axes) and an abrupt increase in the
number of copper items during the Early Copper Age
Tiszapolgar culture (4550/4500—4000 cal BC) (Kalicz 1992,
Strahm and Hauptmann 2009). Hammer axes were found in
the graves of the Early Copper Age cemeteries in Tibava and
Velké Raskovee (Siska 1964; Novotna 1970; Vizdal 1977).
However, from other, well-dated, properly documented
Tiszapolgar contexts on the Great Hungarian Plain, only small
copper tools (pins, awls) and ornaments (such as beads, rings
and bracelets) have been recorded (Bognar-Kutzian 1963,
1972). Based on the geographical concentration of these finds,
Kalicz considered them as the products of the Southeast
European metallurgy (Kalicz 1992). Several scholars argued
that the scale of metallurgy led to social inequality in this
period (Renfrew 1978, 1986; Lichardus 1991; Strahm and
Hauptmann 2009). Kalicz’s Horizon 3, the Bodrogkeresztur
period, was considered to be an organic continuation of the
previous Horizon 2 (Kalicz 1992). This period was formerly
dated to 4000-3600 cal BC, but recent Bayesian modelled
AMS dates revealed that the Bodrogkeresztur find material
can be dated to 4350-4000 cal BC (Raczky and Siklosi
2013; Siklosi and Szilagyi 2016). The time of this culture is
generally considered to be the peak of Copper Age metallurgy
in the Carpathian Basin, primarily based on the distribution of
heavy copper shaft-hole axes (axe-adzes) and gold ornaments
(Kalicz 1992; Strahm and Hauptmann 2009). The first clear
evidence for local copper production on the Great Hungarian
Plain can be found at the end of this period (Patay 2005)—
recently dated to 3900-3700 cal BC (Raczky and Siklosi
2013)—which was followed by a sudden, major decline in
copper metallurgy during the Baden complex period (3600—
2900 cal BC; Kalicz’s Horizon 4). This was frequently ex-
plained by the exhaustion of available raw material sources
(Kalicz 1992; Powell et al. 2017) but this issue is still severely
disputed (Jansen 2018; Powell et al. 2018).

As was already highlighted in the 1960s by Bognar-
Kutzian, potential, local raw material sources of copper met-
allurgy are absent from the Great Hungarian Plain (Bognar-
Kutzian 1963). Based on the huge amount of heavy copper
tools on the Plain, several scholars believed that local metal-
lurgy existed and considered the territory of Bodrogkeresztir
culture and the Carpathian Basin as the centre of production
(Kalicz 1992; Pernicka et al. 1997; Strahm and Hauptmann
2009). These models, based on the distribution of copper ar-
tefacts, frequently confused the place of production with the
location of the final use or deposition of the artefacts.
Furthermore, it is a serious methodological problem that the
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majority of these finds stem from an unknown find context
(Patay 1984), as is the case with the majority of contemporary
copper artefacts from Serbia (Antonovi¢ 2014). Contrary to
this, most Copper Age copper artefacts were found during
excavations in Bulgaria (Todorova 1981; Pernicka et al.
1997). Based on the find from Polgéar-Basatanya grave 59
(which is a still unspecified ingot or semi-finished product)
and the hoard of Szeged-Szillér, Bognar-Kutzian assumed that
copper artefacts were prepared using semi-finished products
in local settlements, from at least the Middle Copper Age. She
believed that at least the final hammering may have taken
place on the Great Hungarian Plain (Bognar-Kutzian 1963).

In spite of the huge number of copper finds on the Great
Hungarian Plain, only a few have a well-known, scientifically
documented archaeological context, and even fewer are dated
precisely by AMS measurements.

Patay et al. (1963) published the first results of
archacometallurgical analyses carried out on Early and
Middle Copper Age copper artefacts in Hungary, then several
further artefacts were analysed in the frame of the SAM pro-
ject (Junghans et al. 1960, 1968). Despite the large amount of
Copper Age copper items and the significance of the region,
until now, no lead isotope analysis (LIA), which could identify
the origins of copper raw material, has been performed in
Hungary. This study publishes the first such results. The origin
of copper raw material can be best identified by studying the
combination of lead isotope along with chemical composition-
al analyses. This helps to exclude certain raw material re-
sources (Radivojevic¢ et al. 2010; Pernicka 2014).

Materials and methods
Materials
Early and Middle Copper Age on the Great Hungarian Plain

Considerable changes took place at the end of the Neolithic,
around 4550-4500 cal BC. After the cessation of Late
Neolithic tells on the Great Hungarian Plain, information
about the Early and Middle Copper Age mainly derived from
cemeteries; contemporary settlements were hardly known
(Bognar-Kutzian 1972; Patay 1974). These Copper Age soci-
eties were therefore considered primarily mobile pastoral
economies (Sherratt 1984; Bokonyi 1988). However, recently
performed strontium isotope analyses have modified this as-
sumption crucially (Giblin et al. 2013). Diet did not change
considerably at the beginning of the Copper Age, and the
consumption of dairy products did not increase significantly
(Hoekman-Sites and Giblin 2012; Giblin and Yerkes 2016).
At the beginning of the Copper Age, the settlement system
had been transformed, and it consisted of small-scale, inde-
pendent hamlets. The location of settlements changed more
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frequently (Parkinson 2006; Giblin and Yerkes 2016). For the
first time in the history of this region, formal cemeteries
emerged around 4350 cal BC (Raczky and Siklosi 2013;
Siklosi and Szilagyi 2016). While these transformations were
happening, the material culture also changed, and the find
material called Tiszapolgar culture came into existence
(Bognar-Kutzian 1963, 1972). At the same time, several ele-
ments of the material culture and mortuary practice were
maintained (Raczky et al. 2014). Thus, these changes have
recently been interpreted as complex, internal sociocultural
transformations (Parkinson 2006). The material culture, pri-
marily the pottery style, became more homogenous, and in
addition to the copper ornaments, heavy copper tools and gold
ornaments also appeared around 4350 cal BC (Raczky and
Siklési 2013; Siklosi and Szilagyi 2016). Partially contempo-
rarily with these processes, the Bodrogkeresztir culture also
emerged. It was essentially characterised by the special form
of milk jugs and primarily known from cemeteries (Patay
1974). Burial rites were mainly determined by the age, gender
and personal achievements of individuals (Bognar-Kutzian
1963; Meisenheimer 1989; Sofaer Derevenski 1997; Lichter
2001). The number of settlements characterised by
Bodrogkeresztur-style pottery is still low (Sherratt 1983;
Parkinson 2006; Gyucha 2015). Moreover, the question
emerges that the Bodrogkeresztir find material might have
been primarily used in the ritual context of cemeteries and
wells (Szilagyi 2015).

This study focuses on a unique site complex which
consists of a completely excavated settlement and a
neighbouring completely excavated cemetery. Although
few general conclusions about the Great Hungarian
Plain can be drawn from this case study, this is the first
opportunity to study the role of metal finds of both Early

and Middle Copper Age cemeteries and settlements from
an archaeometallurgical point of view.

The archaeological context—Rakdczifalva-Bivaly-té Site 1/C

Between 2005 and 2007, a Copper Age cemetery
consisting of 79 graves was fully revealed during the pre-
ventive excavations prior to the regulation of the Tisza
river’s flood area (Fig. 1) (Csanyi et al. 2010). A dividing
120-140-m-wide empty area separates the cemetery from
the fully unearthed contemporary settlement (Fig. 2).

The settlement consists of two buildings surrounded by
pits. A further burial was found in one of them (Csanyi et al.
2010; Szilagyi 2015). The graves in the cemetery formed two
grave groups in which the graves were organised into approx-
imately SW-NE-oriented lines; the burials themselves were
oriented towards SE-NW. Mortuary practice is identical with
the rite observed in several contemporary cemeteries on the
Great Hungarian Plain (Bognar-Kutzian 1972; Patay 1974).
Men were usually laid on their right, and women on their left
sides in a crouched position. Grave goods were mostly ves-
sels, food, ornaments and tools (made of stone, copper and
gold). Four cenotaphs were also found in the cemetery
(Csanyi et al. 2010).

According to the available AMS dates (Csanyi et al. 2010),
the two grave groups can also be distinguished chronological-
ly. The radiocarbon dates were calibrated with the IntCall3
curve (Reimer et al. 2013) and using the OxCal 4.2.4 software
(Bronk Ramsey 2009). The use of the western group may
have begun in 4350 (68.2%) 4265 cal BC and was used until
4305 (68.2%) 4225 cal BC, so its span was very short, at most
50 years. The eastern grave group yielded slightly younger
dates. It started in 4250 (68.2%) 4110 cal BC and was used

Fig. 1 Location of the site in
Hungary
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Fig. 2 Map of Rékoczifalva-
Bivaly-t6 Site 1/C
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until 4155 (68.2%) 4015 cal BC which represents at most
80 years (Fig. 3).

Two axes were found in the cemetery. A Siria-type hammer
axe and a golden cone were placed into the grave of a 34-38-
year-old man and a Jaszladany-type axe-adze was discovered
in a cenotaph (Csanyi et al. 2010). Both graves contained
Bodrogkeresztur-style pottery. The cenotaph is situated in
the centre of the cemetery, surrounded by an empty area.
Taking all other grave goods into consideration (milk jugs,
long Volhynian flint blades, a large spearhead, a boar mandi-
ble), this grave may have been a symbolic representation of
relations forming social identity with considerable importance
for the community.

A heavy, open-ended copper bracelet was found around the
right forearm of a 26-30-year-old man whose grave contained
Tiszapolgar-style vessels. Small pins or awls were found only
in adult male graves. Burials of adult men accompanied by
daggers and Bodrogkeresztir-style pottery were concentrated
in the eastern, younger grave group (Csanyi et al. 2010).

Tiny beads were also found in the graves of children and
adult females. Only one grave, that of an adult woman,
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contained both copper and gold ornaments accompanied by
Bodrogkeresztir-style pottery. There were multiple spiral
bracelets on both of her wrists and gold pendants on her tem-
ples. Three more female burials contained golden pendants,
but no further metal ornaments (Csanyi et al. 2010).

In contrast with the 18 copper artefacts and further gold
ornaments found in the burials (Csanyi et al. 2010), neither
metal artefacts nor finds referring to metallurgy were revealed
in the settlement.

Methods

We started the archaeometallurgical analysis of copper
finds in 2008, when 8 copper finds were sampled. The
samples of 10 and 150 mg of weight were taken by dril-
ling with a 1.5-mm stainless steel drill (DIN 338, type VA)
following the sampling protocol of the Deutsches Bergbau
Museum, Bochum. This drill causes no significant con-
tamination of the sample material.

The amounts of the main, minor and trace elements
were determined by an inductively coupled plasma-
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Fig. 3 Probability distributions of
radiocarbon dates from the
Copper Age cemetery at
Raékoczitalva-Bivaly-to Site 1/C.
The square brackets down the
left-hand side along with the
OxCal keywords exactly define
the model
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optical emission spectrometer (ICP-OES, TJA IRIS/AP
HR) at the laboratory of the Deutsches Bergbau
Museum, Bochum. Up to 50 mg of sample material was
dissolved in a mixture of hydrochloric and nitric acid.
After filling and diluting to a 1000-ppm solution, the ele-
ments copper, tin, iron, sulphur, phosphorus and zinc
(which are indicators for production technology) and the
so-called indicators of origin, arsenic, antimony, nickel,
silver and lead, were analysed (Table 1).

The lead isotope abundance was measured by a multi-
collector thermo-ion mass spectrometer (MC-TIMS, VG
Sector 54) at the geochronological laboratory of the
Westfilische-Wilhelms Universitit, Miinster. The isotope ra-
tios were determined after dissolving up to 150 mg of sample
material, depending on the lead content and separating the

4500

Modelled date (BC)

lead by ion exchange in a clean room. Abundance ratios of
208p},206py,  207py, 206py,  206py, 204py, 207py 204ph o g
208pp/294Ph were analysed (Table 2). Experimental uncer-
tainties for the abundance ratios are 0.1072% for
208pp/29°Ph, 0.0716% for *°"Pb/*°°Pb, 0.1200% for
200pp/2%4Ph, 0.1390% for 2°’Pb/***Pb and 0.1864% for
208pp2%ph. The lead isotope signatures of the artefacts were
compared with signatures of ore deposits both in the cases of
2%Pb/2%Pb vs *’Pb/***Pb and **°Pb/***Pb vs ***Pb/**Pb
ratios (Gale et al. 1991, 2000, 2003; Pernicka et al. 1993,
1997; Stos-Gale et al. 1998; Marcoux et al. 2002;
Niederschlag et al. 2003; Hoppner et al. 2005; Schreiner
2007; Frank and Pernicka 2012; Lutz and Pernicka 2013;
Moderrassi-Tehrani and Garner 2014; Artioli et al. 2015,
2016; Pernicka et al. 2016).
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Chemical composition of copper artefacts from Rakoczifalva-Bivaly-to Site 1/C

Table 1

@ Springer

Cuin wt% Fein ppmw Niin ppmw Zn in ppmw As in ppmw Sb in ppmw Sn in ppmw S in ppmw P in ppmw Ag in ppmw Pb in ppmw Sum in wt%

Description

Lab. no. Grave no.

97.10

225.15

73.10

181.29
<10

286.55

<10
<10
<10
<10
<10
<10
<10
<10
<10

<10

<10
12.16

11.70
25.42
12.68
10.06
<10

76.02
11.05

59.18

1116.97
4328.29

F226/S335 Spiral bracelet 96.93

4080a
4080b
4081

<10 122.66 47.10

54.95

483.99

10
10

<
23.53

F226/S335 Spiral bracelet 46.59

F145/S157 Dagger

92.00

224.02

152.16

1111.65

<10

<

29.59

908.76
6.71

91.72
95.94
77.42

F226/S335 Spiral bracelet 95.42

F201/S328 Axe

301.80 97.20
77.70
95.60
98.40
98.60

345.39

171.02

11,424.69
950.40
49.94

50.30

F140/S152 Dagger

4082

162.36

142.56 554.40

336.60

44.12

27.72
67.77
117.68

597.96

F141/S153 Dagger

4083

228.29

128.41
46.86

178.35

303.20

<10

10
<10
<10

<10

<

699.13
23.95
38.94
<10

4084

235.36

206.20

367.61

10

<
<10

14.58
29.46

98.34
98.47

94.48

4085

247.29

209.41 23.15

768.18
<10

112.60
89.96

F218/S230 Axe-adze

4086

94.50

167.66

14.31

189.13

<10

15.33

F225/S237 Bracelet

4087

Results

The chemical composition of copper artefacts was very
similar—all of them were made from high-purity copper ore.
The impurities usually do not exceed 1 wt.%. Samples 4080b
and 4083 were strongly corroded. According to their compo-
sition, copper finds from Rékoczifalva formed two clusters.
The smaller cluster contains two daggers which had higher
concentrations of arsenic and silver (Fig. 4).

All of the copper finds which had lead isotope abundance
ratios analysed were situated in the western grave group, and
they are clearly dated around 4300—4200 cal BC. The lead
isotope abundance ratios of two axes are so similar that their
raw material could derive from the same source. The lead
isotope signatures of the analysed artefacts fitted well with
Majdanpek and Central Bulgaria, including Ai Bunar on both
graphs (Fig. 5). As the isotopic signatures of these two fields
partially overlap, their trace element patterns can distinguish
them from one another (Pernicka 2014).

The trace element patterns of analysed objects are very
similar. Comparing them with the ores of Majdanpek and Ai
Bunar, their lower concentration of arsenic and silver is sim-
ilar to Majdanpek. The higher concentration of arsenic in two
daggers might fit well with Ai Bunar; however, their lead
isotope signatures were not examined (cf. data in Pernicka
et al. 1993; Radivojevi¢ and Gruji¢ 2018).

A large bracelet from the male grave F225/S237 provided
an outlier lead isotope ratio, which is not identical to any
known raw material source.

Discussion

The Rékoczifalva site complex provides a unique opportunity
to compare the context of the settlement and the cemetery
from the point of view of metal finds and metallurgy. A similar
incidence of a contemporary settlement and burials, however
not entirely excavated, was found in Tiszavalk-Tetes.
Szakalhat-type flat axe, pins, a small copper stick and gold
pendants were found in the graves (Patay 1978). On the con-
trary, no metal finds were revealed from settlement features
aside from a clay imitation of a gold pendant (Patay 1979).
Comparing the material of the settlement and the cemetery
in Rakoczifalva, it seems that the use of metal artefacts had
social significance in the ritual context of burials, and they
were not necessarily integrated into the life of the settlement.
No evidence was found that would support the idea that the
members of the Copper Age community living in the
neighbouring settlements had the suitable technological
knowledge to prepare these items. It seems that these artefacts
were rather status or prestige goods which were produced in
the Balkans and reached the Great Hungarian Plain as finished
products. Therefore, interactions maintained with the Balkan
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Table2 Lead isotope abundance ratios of copper artefacts from Rakoczifalva-Bivaly-t6 Site 1/C. Experimental uncertainties for the abundance ratios
are 0.1072% for ***Pb/**Pb, 0.0716% for **’Pb/**°Pb, 0.1200% for ***Pb/***Pb, 0.1390% for **’Pb/***Pb and 0.1864% for ***Pb/***Pb

Lab. nos. Grave no. Description 208pp,/296py, 207pp,/2%6py, 206pp,/204py, 207pp204pp 208pp,204py
4080b F226/8335 Spiral bracelet 2.0795 0.8424 18.560 15.635 38.598
4085 F201/8328 Axe 2.0800 0.8443 18.470 15.593 38.418
4086 F218/8230 Axe-adze 2.0804 0.8441 18.472 15.592 38.430
4087 F225/8237 Bracelet 2.1040 0.8658 17.999 15.584 37.870

communities must have played an important role in the life of
communities on the Great Hungarian Plain, and they must
have formed an essential part of their identity. By this time,
the use of metal items had a long tradition; therefore, they
were neither exotic nor new anymore. Heavy copper tools
and golden pendants can be primarily linked to
Bodrogkeresztir-style pottery. The currently available stron-
tium isotope analysis shows that the individuals using the
Bodrogkeresztur style might have been more mobile (Giblin
etal. 2013), and they might have had a more significant role in
interregional relations. These mobile individuals might have
played a crucial role in the spread of metallurgy via the Great
Hungarian Plain. As the number of our analysed samples is
presently low, we could detect only a relationship with the
Balkans but even these results suggest that this community
maintained widespread relations with other territories as well.
The Jaszladany-type axe which was found in a cenotaph
was of the most popular, widespread type, which is frequently
found in present-day Serbia, West Bulgaria and the Carpathian
Basin (Patay 1984; Vulpe 1975; Todorova 1981; Heeb 2014;
Antonovi¢ 2014). Siria-type axe is typical in the Carpathian
Basin but it is very rare outside this region (Patay 1984; Heeb
2014). Only these two types of axes are known from well-
documented archaeological context from the Early and
Middle Copper Age in the Carpathian Basin, and they were
always accompanied by Bodrogkeresztur pottery.
Comparing the chemical composition of the artefacts—
except for the two daggers—from Rékoczifalva with contem-
porary finds from the Balkans, their composition fits well into
chemical cluster 2 in Pernicka et al. (1993). The majority of
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Fig. 4 Average linkage cluster analysis of copper artefacts from
Raékoczifalva-Bivaly-to Site 1/C

contemporary finds in Serbia belong to clusters 2 and 3 which
can be identical with the ores from Majdanpek (Pernicka et al.
1993). The ores from Majdanpek were frequently used during
the Final Chalcolithic in Bulgaria as well (Pernicka et al.
1997). Based on the results of the LIA, the raw material of
axes and a spiral bracelet from Rakoczifalva might have orig-
inated from the present-day Bulgaria, probably from Ai
Bunar, or the present-day Serbia, probably from Majdanpek
(Fig. 6).

The composition of daggers fits well with the formerly
analysed daggers from the Great Hungarian Plain that were
made of pure copper which contained arsenic only as a natural
impurity (Vajsov 1993). Daggers with similar composition
were also revealed in contemporary sites in Bulgaria and in
Slovakia (Schreiner 2007) but no LIA was performed in the
latter case.

Various copper artefacts were analysed from several
graves in the Durankulak cemetery. In many cases, the lead
isotope signatures of copper items from the same grave
were significantly different. Thus, varied copper ore de-
posits might have been available. In several cases, the
composition of copper artefacts was also considerably dif-
ferent, which suggests that these objects were not crafted at
the same time and probably not even at the same place. On
the contrary, there were graves in which both the compo-
sitional and lead isotope analyses of artefacts were in good
agreement with each other. There is a high probability that
these objects were prepared all at once from the same
source of metal (Pernicka et al. 1997). A similar conclusion
can be drawn in the case of spiral bracelets from the grave
F226/S335 at Rakoczifalva as both their trace element pat-
terns and their lead isotope signatures are so similar to each
other. Moreover, it is highly likely that these bracelets end-
ed up on the Great Hungarian Plain together.

Although no traces of local metallurgy could be detected in
Rakoczifalva or from contemporary settlements on the Great
Hungarian Plain, we can find traces of local metallurgy not
only in the Balkans but also in the territory of Slovakia and
Romania. The beginning of extractive metallurgy was sug-
gested in Handlova and Slovenské Pravno during this period
(Schreiner 2007; Moderrassi-Tehrani and Garner 2014).
Similarly, some structures at contemporary sites in
Romania were interpreted as workshops, and the use of
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native copper from Transylvania has already been sug-
gested. However, a large series of archaeometallurgical or
lead isotope analyses, which would confirm the extraction
of Transylvanian sources, are still missing (Kadar 2002;
Mares 2002; Lazarovici 2014).

The extractive metallurgy in the Balkans reached its peak
during the Varna and Kodzadermen-Gumelnita-Karanovo
(KGK) VI complex which was characterised by a large typo-
logical variety and several different production centres
(Chernykh 1978b; Todorova 1981; Pernicka et al. 1997). At
the end of this period, the metal production also ceased, and it
was presumed that the centre of production was relocated to
the Central Balkan region (Krivodol-Salcuta-Bubanj Hum
(KSB) with the mine of Majdanpek providing resources), then
to the Carpathian Basin (Bodrogkeresztir). The Central and
Eastern Bulgarian copper exploitation system collapsed
around 4100 BC, and a new one emerged in Eastern Serbia
after 4100 BC (Pernicka et al. 1993, 1997). Based on this data,
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using the methodology of complex network analysis,
Radivojevi¢ and Gruji¢ interpreted the collapse of copper sup-
ply network in Bulgaria and its relocation to Eastern and
Central Serbia and later the emergence of Bodrogkeresztur
using the ore deposits in Eastern Serbia during 4100-3700
BC (Radivojevi¢ and Gruji¢ 2018).

But according to the new, Bayesian modelled AMS
dates, the Bodrogkeresztir find materials on the Great
Hungarian Plain could have been contemporary with the
end of KGK VI and with the lifespan of the KSB complex
(Raczky and Siklési 2013; Siklési and Szilagyi 2016;
Tsirtsoni 2016). Therefore, it was a contemporary copper
supply network between the Central Balkan and the
Carpathian Basin rather than the relocation of the centre
of production. The reconstruction of the interregional chro-
nological system is difficult, because a very small amount
of AMS data is available from the territory of the KSB
complex (cf. Bulatovi¢ and Vander Linden 2017).
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Fig.6 Location of the site and the
potential mines from where the
raw material of copper artefacts
derived

Conclusion

Returning to the interpretation of the Rékoczifalva site and the
Great Hungarian Plain as the core area, it can be suggested that
the community living here maintained widespread social in-
teractions with the neighbouring mountainous regions, and
their mobile lifestyle facilitated the spread of the metallurgical
technology via the Plain, but we cannot see any evidence yet
that this territory would have been the centre of metal produc-
tion in the Copper Age. More correctly, the complex copper
supply network of Serbian and Bulgarian extractive metallur-
gy reached this area as well.
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