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A BRONZE FLANGE-AXE FROM THE EARLY BRONZE DUBENE-
SAROVKA SETTLEMENT (PRODUCTION, FUNCTION AND SOCIAL
CONTEXT)

LOLITA NIKOLOVA

Introduction

In the 1990s, the excavations at Sarovka local-
ity near the village of Dubene, Karlovo Munici-
pality (central Southern Bulgaria, fig. 1) revealed
a low tell of c. 2.00 m thick cultural layers. Ac-
cording to the evidence from the recent excava-
tions, the site was founded during the second
stage of the Karanovo VI culture, in later fifth
millennium BC (Nikolova 2000c, 87). After a c.
600 years break, a community of the Yunatsite
culture population reoccupied the tell during the
Early Bronze (EB) Age. The vertikal stratigraphy
of the EB levels and radiocarbon dates provide
the foundation for the EB chronology of the site
from later 4th (EBI) to the 3rd quarter of 3rd mil-
lennium BC (EBIIIA) (fig.1) (Nikolova 1999a;
Nikolova 1999b; Nikolova 2000a; Nikolova
2000c; Nikolova/Gorsdorf, in print; here and be-
low the chronology is based on calibrated dates).

Among the most important finds discovered at
EBA Dubene-Sarovka was a bronze flange-axe
(figs. 2,3). The axe has been assigned to the gen-
eral typology of Balkan flanged axes — together
with a find from Romania — to the Fundeni-
Dubene type (Nikolova 1999a).

Further, this communication is an attempt to
approach the archaeological metallurgical inves-
tigations of the region in the context of the gen-
eral problems of the ancient pyrotechnology that
requires a detailed chronological, social and cul-
tural contextual analysis (Yakar 1984, 60; Gale er
al. 1985, 144). It will be shown that the ancient
local metallurgy of western Upper Thrace reflects
the interactions of cultures from different direc-
tions, which resulted in advanced cultural
achievements. In other words, an interaction
model rather than diffusion and independent in-
novation models, is proposed to explain the ori-
gins of local bronze metallurgy.

The find and its function

Recently, the Balkan flange-axes have been
divided into 7 types (Nikolova 1999a, fig. 15/4).

The Dubene-Sarovka axe has been assigned to the
Fundeni-Dubene type. It is characterized by a
slightly trapezoidal body with narrow ends and
oval profile, as well as by slightly inverted pro-
long edges (figs. 2,3). The find is complete and
has a green to grayish-green undisturbed surface.
The length of the axe is 17 cm, the maximum
width is 4 cm, and the maximum thickness is 2.6
cm. It can be assumed a lost-wax or stone mould
was used to produce the axe, followed by slightly
finishing sharpening of the front end after the
cooling process.

According to the chemical analysis provided
by a Philips electronic microscope SEM-515 and
X-ray apparatus EDAX, the Dubene-Sarovka axe
was made of copper alloy that yielded 2.11%
(2.50%) lead and below 1% nickel (tables 1.1-
1.2). The evidence from archaeological excava-
tions in Western Europe verifies that such axes
were attached to a wooden handle (personal ob-
servation of finds from museums in Switzerland;
see also the axe found together with the so-called
Ice Man (Spindler 1994). However, it is worth
mentioning that the flange-axes were distributed
at different scale and context in the distinct parts
of Europe. This fact in turn faces the question of
the function of these finds.

It appears that the flange-axes in Western Eu-
rope functioned similar to the shaft-hole axes in
the Balkans. They were used for lumbering and
wooden-working, and other household activities
(for instance, butchering). In addition, they also
had functions such as a prestige sign and an ef-
fective weapon. In my opinion, functionally, we
cannot completely separate flat, shaft-hole and
flange-axes. The emergence and development of
the different kinds of metal axes is a special topic
for further research. For now it can be mentioned
that the occurrence of both categories of axes
(shaft-hole and flange-axes) in the Balkans may
also indicate some more peculiar function of the
latter, also known as axe-chisels (Yepnbix 1978).
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Of importance is the fact that in the EBA of
the Balkans, the flat and flange-axes were like-
wise very important social prestige signs. For in-
stance, the EB II finds from Southwestern Bul-
garia (rescued from hunt-treasures; possible cem-
etery at Rupite Locality; unpublished) comprise a
gold jewelry, daggers, flat and flange-axes, etc.
The EB I collective find from the Emenska Cave
includes two flat trapezoidal axes along with a
gold jewelry (Hukososa/ AHrenosa 1961).
This evidence indicates the association of the flat
and flange-axes with the social elite.

At the same time, according to the evidence
provided by the Dubene-Sarovka find, the inno-
vation of the lead copper alloy used for the flange-
axes indicates the producer wanted to improve the
quality of the copper metal. As a result, it is likely
that the flange-axes had an important role in the
subsistence economy of the EB society in west-
e Upper Thrace.

The chronology of the flange-axe from
Dubene-Sarovka

The EBA settlement of Dubene-Sarovka was
occupied in all three EBA stages (Nikolova

1999b; Nikolova 2000a; Nikolova 2000c). In
1994, the flange-axe was discovered on the west-
ern central excavated periphery of the site, at a
depth 0.40 m under the surface, in a destroyed
layer of the tell that comprised numerous pottery
from EB II. Because of absence of a closed
depositional complex, the axe can be dated to any
of the phases of the EB I-1II represented on the
tell. The upper chronological border is deter-
mined by the earlier EB III pottery (the 3rd quar-
ter of the 3rd millennium BC) discovered mostly
in the eastern and northern uppermost layer of the
excavated site that was a subject of long-term ag-
ricultural activity.

For the time being, two flange-axes of
Fundeni-Dubene type are known from the Bal-
kans — the finds from Fundeni and from Dubene-
Sarovka. The former find provides indirect evi-
dence for the chronology of the Dubene-Sarovka
find as it was attributed to the Glina III culture
that completely dated from EB II (Nikolova
1999a, 301; for Glina culture see Schuster 1997).
The thick EB II cultural layer, the settlement pat-
tern, the rich pottery documented at Dubene-
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Fig. 1. Dubene-Sarovka and other central sites of Yanatsite culture,
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Sarovka are the cultural context of a prosperous
society, that may also confirm the Dubene-
Sarovka axe was produced in EB II (the first half
of the third millennium BC).

This chronology corresponds to the recent
state of the investigation of the origin of the
flange-axes that generally changes the view on
the earliest distribution of the flange-axes in the
Balkans. As previously stated (Nikolava 1999a,
299-310), not many flange-axes were discovered
in the Balkans, in comparison to Western Europe,
because of the popularity of the shaft-hole axes.
Until the 1980s, the stratigraphic data on such
flange-axes were from the latest EB I context
(Ezero 4), corresponded to early EBA in Western
Europe. Accordingly, Chemykh (Hepusix 1978,
156) believed that they documented a “north-
western influence” into the Balkans. But recently,
some finds dated to the late Tripolye culture,

along with the revision of Glina culture chronol-
ogy and the unpublished flange-axe from
Ovcharitsa site (Ezero culture) discovered in late
EB I — earlier EB II context, have -characterize
the data base of the new hypothesis: the earliest
Balkan flange-axes preceded that from Western
Europe. They are comparable with Remedetlo
axes from [taly, 3400 BC-240G BC (Bagolini/
Pedrotti 1998), which may indicate a synchronous
process of distribution of the carliest flange-axes
in the Balkans and Italy. But the problem needs
further investigation, as the flanged axe of the so-
called Ice Man can be dated from earlier fourth
millennium BC. In the light of recent evidence, it
can be concluded the flange-axe from Dubene-
Sarovka dates from Early Bronze II (the first half
of the third millennium BC), which chronology
corresponds to its settlement context, and its ty-
pological and comparative characteristics,

Fig. 2. The flange-axe from Dubene-Sarovka, drawing,

Fig. 3. The flange-axe from Dubene-Sarovka, photo.
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The next problem faces the question where the
axe was made. The following section is an at-
tempt to argue that the flange-axe was a product
of local metalsmith center.

Dubene-Sarovka: a newly discovered
center of production of bronze finds in Upper
Thrace and its social parameters

The technological characteristics of the
Dubene-Sarovka axe indicate the maker had de-
veloped metallurgical technological skills to-
wards using copper alloys to improve and quality
of the metal. There is no comparative analysis of
the hardness of the Final Copper axe from the
same region and the Early Bronze flange-axe, but
the latter looks much harder.

Some authors assume that lead, as a purpose-
ful addition, was used to improve the bronze flu-
idity for casting (Charles 1980, 179). In this case,
chemically, the leaded bronze possibly signifies a
stage or an aspect of development of the knowl-
edge of the copper alloy towards tin-bronze, since
the find from Dubene-Sarovka is contemporary
with other arsenic and the so-called arsenic-tin
finds in EB Upper Thrace.

It is worth mentioning the analysis of the small
object of copper alloy dross, given to the Museum
of History in Karlovo Town by a Dubene villager.
The find has a possible zoomorphic shape and is
a copper alloy with a very high percentage of lead
—8.15% (10.13%). According to the information
provided by the villager, the find was discovered
in 1995 next to the Sarovka site and near the EB
Il house at the Dubene-Izvora site (which was ex-
cavated in 1992). Both sites are close to each
other. They are divided by non-excavated area,
though the topography and surface material indi-
cate that in the past they belonged to one and the
same EB village (or village compound). The cop-
per alloy dross completely corresponds to that of
the axe, as the higher percentage of lead was a
result of the metalwork process during which the
waster metal accumulated weightier material in
comparison to the produced finds. Therefore, my
conclusion is that the copper alloy dross found c.
100 m from the area where the flange-axe was
unearthed, is evidence of local production of the
axe. Other indirect evidences for local production
of metal finds are: a clay pin mould on the floor
of a house from Dubene-Sarovka IIB3 (unpub-
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lished, curated in Karlovo Museum of History);
metal slag fragments in levels from later Dubene-
Sarovka IIB and other fragments of moulds from
disturbed levels at Dubene-Sarovka IIB. All of
these data imply local metallurgical activity and
production of metal finds at EB Dubene-Sarovka.
For the time being, the dating of this metallurgi-
cal center is based on the chronology of the axe —
EB I, as discussed in the previous section. In light
of the evidence presented above, the metallurgi-
cal activity at Dubene-Sarovka can be considered
as one of the reasons for the prosperity of the
community in EB II. The site became a central
place of the Upper Stryama region.

The next issue is the location and access to the
ancient, probably open mines for metal ore oc-
curs. There is no special investigation of traces of
ancient mining in the Sredna Gora Mountains that
surrounded Dubene-Sarovka to the south and
from the east. But, the site is not far from the
Panagyurishte area where rich mining deposits
have been documented. The slag fragments dis-
covered in the EB II village may indicate that raw
ore sources were not so far from the site and that
the extraction metallurgy was conducted at
Dubene-Sarovka. Raw material was probably
moved to the site by wheel transport and/or the
river communication route. Indirect evidence for
wheel transport used by the villagers comes in the
form of a clay model of a wheel (Nikolova 2000c,
fig. 15.30/ 3) from EB II-IIl Dubene-Sarovka IIB.
The possibility of identifying the ancient metal
resources is increased Pb-isotope analyses since
it precisely defines the characteristics of the metal
finds and mining resources. Such sites as Troy
seem to rely on non-local resources (Gale et al.
1985 and ref. cited there). In Upper Thrace there
is only one certain center of ancient metallurgy —
Ai Bunar (Yepnsix 1978), but the finds date from
the preceding Final Copper Age (Nikolova
1999a). In EB western Upper Thrace, there are
two sites with evidence of metalwork — Dubene-
Sarovka and Ognyanovo (an axe-mould, [IeTen/
Marnanosa 1977). At the same time, in one of the
biggest villages such as Yunatsite, neither signifi-
cant traces of metalwork nor a considerable
amount of metal artifacts were documented. One
possible explanation is that there is specialization

~ of production between the different villages of the
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"Table 1.1. Microscopic elemental analysis of the Dubene-Sarovka flange-axe (I).

KV=30 TILT=0.0 TKOFF=25.0 BKG PT1=7.2 BKG PT2=11.0

"Elements "WL.% AT.% 'SE.%
NIK 0.21 0.23 13.88
CUK 97.29 98.99 0.20
PBL 2.50 0.78 6.82
Total 100 '

Table 1.2. Microscopic elemental analysis of the Dubene-Sarovka flange-axe (II).

KV=30 TILT=0.0 TKOFF=25.0 BKG PT1=7.0 BKG PT2=13.0

| Elements "WL.% AT.% SE.%
NIK 0.17 0.23 13.88
CUK 97.10 98.99 0.20
ZNK 0.46 0.46 6.71
ASK 0.15 0.13 31.81
PBL 2.11 0.78 6.82
Total 100

Yunatsite culture. According to this model, the
evidence of metalwork at Dubene-Sarovka infers
the existed local resource of metal ore. In western
Upper Thrace, the development of Plovdiv-Nebet
Tepe as a chieftain center of the Yunatsite culture
was assumed (Nikolova 1999a, 312-314). Ac-
cording to that model, sites such as Yunatsite and
Dubene-Sarovka were local centers in close inter-
relation with the main political place.Obtaining
the right to exploit metal resources and practice
metallurgy can be considered a factor in the in-
creased social stratification of the EB II society at
Dubene. This is the period of emergence of the
initial chieftains (chiefdoms) in the Balkans as a
level of the political development that preceded
the archaic state (Nikolova 2000b). The produc-
tion of metal finds might have belonged to a fam-
ily (or families) that had a regular access to the
metal recourses. However, the assumption that
household specialization in metallurgy was one of
the characteristics of the community life in the EB
Balkans is theoretical. It is part of the perception
that agriculture and the different kinds of stock-
breeding activities were still of primary impor-
tance, along with intensive pottery production. To

~ confirm this model it is worth mentioning that

Dubene-Sarovka was located in one of the most
favorable microregions in the Balkans for occu-
pation by agricultural-stockbreeding communi-
ties, as: 1. The Stryama valley is very favorable for
intensive agriculture; 2. The Stara Planina Moun-
tains is rich in pasture-grounds for seasonal stock-
breeding; 3. The Sredna Gora is a foundation for
possible access to metallurgical resources; 4. In
the neighborhood of Dubene there are rich local
resources for pottery production; 5. There are
favorable communication routes that connected
the Stryama valley population with close and dis-
tant cultures (see also below).

The palaeobotanical and osteological data
confirms the intensive agricultural-and-stock-
breeding subsistence economy of the EB Dubene-
Sarovka community (Nikolova 1999a). But since
this is only one aspect of the multifaceted house-
hold economy of the Dubene-Sarovka villagers,
the metallurgy itself was an important stimulator
of the development of the social stratification in
the village confirmed by the settlement pattern.
For instance, Apses-House #1 (Nikolova 1999,
fig. 13/2) was the residence of one of the most
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powerful families according to its architectural
features and abundance of finds (stone axes; a big
number of spindle whorls; plain and rich
omamented fine and technomic pottery). Moreo-
ver, there is functional differentiation between the
Dubene-Sarovka buildings. Most of them were
habitations but some had mainly a storage func-
tion. Accordingly, there were households that
possessed more that one building, which were or-
ganized as house-compounds. Consequently, the
occurrence of the flange-axe at the village of
Dubene-Sarovka was not accidental, but a result
of the complex cultural development in the Up-
per Stryama valley in Early Bronze II. This is a
society, which was leading in the development of
the metallurgical technology in the Balkans. The
flange-axe and the evidence of the metallurgical
activity at Dubene-Sarovka change the image of
the social-technological aspects of the EB
Thracian metallurgy and to supplementary ques-
tions of cultural interactions of Upper Thrace
communities during the Early Bronze Age.

Evidence for regional interaction in metal-
lurgy

The technological aspects of the bronze met-
allurgy (leaded bronze) practiced at Dubene-
Sarovka connect that region with southern metal-
work, such as the hoard of Petralona and the
leaded bronze finds from Thermi and Anatolia
(Branigan 1974, 147, 149-150; Yener 2000). On
the other hand, typologically there is a correlation
between the flange-axes from the Balkans and
those from Central and Western Europe
(Nikolova 1999a, 299, 301). Then, there are two
directions of interaction - the distribution of the
idea of the leaded bronze connects Dubene-
Sarovja with the south metallurgical centers,
while the kind of the axe is common shape for the
Balkans and Central Europe.

The EB I settlement of Dubene-Sarovka has
been investigated over a small area only, so it is
not clear whether metalwork was practiced in the
village during this period. But, moulds for flat
axes discovered at Donja Vrba — Salo$ (Lozuk
1995), along with the kiln artifacts, indicates a
later EB I Baden ‘metallurgical activity. For: the
time being, it does not have any analogies in the
Balkans, although daggers were popular in the
Baden complex, as in the Cernavoda III and ear-
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lier Ezero cultures(Vajsov 1993; Nikolova 1999a,
301 sq.). This may indicate contacts between the
producers, as well as a trade between communi-
ties. Additionally, the pottery of the Yunatsite I
culture, Pernik I and Sitagroi IV — Dikili Tash IIIA
has close and numerous analogies in the Baden
culture complex. Therefore, it cannot be excluded
in future that evidence of contacts between dif-
ferent EB I culture in the Balkans can be extended
to the realm of the metallurgical activity.In con-
trast to investigations of EB I metalworking in the
Balkans, the EB II metal finds are well docu-
mented. The leading cultures in the metalwork
have been defined such as Ezero 1I, Vuéedol,
Glina, and - as this communication argues —
Yunatsite culture. In the area of the last, Dubene-
Sarovka and Ognyanovo in the Upper Maritsa
valley indicate the metalwork and distribution of
metal finds was based on developed local
metalsmith centers. As will be shown below, us-
ing the example of Dubene-Sarovka, these centers
were not isolated and followed the most advanced
tendencies in the development of the bronze met-
allurgy.

The arsenic and leaded bronze in the con-
text of Balkan — Aegean — Anatolian cultural
interactions

The investigations of the 1990s clarified many
cultural problems regarding the emergence of the
bronze metallurgy in the Balkans. Among the va-
riety of metal finds in earlier fourth millennium
BC, daggers gradually become the main metal
find. They were used in the subsistence economy,
social prestige ideology and warfare. Initially,
daggers were made of unalloyed copper, but by c.
3600 BC (see Nikolova 1999a for Hotnitsa-
Vodopada), the arsenic copper alloy was involved
in the earliest bronze metallurgy as an optimal
variant for hardness of the copper for this sort of
metal artifacts. It is worth mentioning that arsenic
copper is the principal metal alloy for daggers
even in the second millennium BC in Western
Europe.

According to the radiocarbon chronology, the
innovation of the earliest bronze was a synchro-
nous process in the Balkans (Hotnitsa-Vodopada)
and in Anatolia (e.g. Ilipinar; Yener 2000, 45).
This innovation indicates a synchronous and in-

_ teractive process of the emergence of the Bronze
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Age in the Balkans and Anatolia, a problem to be
discussed in details elsewhere. To explain the
process, the diffusion of the idea of the arsenic-
bronze from the southeast into the Balkans is to
be assumed. One of the reasons is that arsenic was
very popular in fourth millennium BC in Anatolia
(Yener 2000). In contrast, the Balkan metallur-
gists in later fifth and earlier fourth millennia BC
exclusively used non-alloyed copper.

Toward the end of the fourth millennium BC,
tin copper alloy was known and used in some re-
gions of Anatolia. By the mid-third millennium
BC, tin-bronze artifacts were recorded from most
areas in Anatolia (Yener 2000, 75). Along with
them, lead became an important deliberate ele-
ment in the copper alloy. For the purposes of our
theme, of importance are the data from Thermi,
where leaded bronze finds were documented
(Branigan 1974, 147, 149-150). In the latter part
of 1970s, studies show that the region was con-
nected with Upper Thrace, based on the ceramic
similarity of the encrusted pottery (I'coprues et
al. 1979). Long-distance contact, trade, intermar-
riage, peer contacts and many other models can
be proposed to explain the nature of contacts be-
tween the communities from the Balkans,
Anatolia and the Aegean in the Early Bronze Age.
On the subject of leaded bronze, the Dubene-
Sarovka flange-axe represents a very important
record that connects the Southern Balkans bronze
metallurgy with the EB Aegean and Anatolian
cultures where lead was known and used in the
bronze metallurgy (see Yakar 1984 and 1985;
Kung 1986; Yener 2000). It is worth mentioning
the conclusions reached by Branigan (1974, 76)
that Aegean EB metalworkers exercised control
over the quantity of the lead used in their lead-
bronzes.

The closest parallel of Dubene-Sarovka lead
copper alloy is the hoard from Petralona
(Branigan 1974, 76, 149-150), where Pb is 1.00%
to 1.45% .

Of 600 Anatolian artifacts made of copper al-
loys analyzed in the 1960s, 5% percent contain
deliberate quantities of Pb and/or Sn and As
(Esin, after Kung 1986, 99). Further investigation
of the Anatolian copper and copper alloys con-
firmed the importance of the lead for Early
Bronze metallurgy, despite the fact that there are

sites and regions in which arsenic-bronze was pre-

ferred even in the third millennium BC (e.g.
Ikiztepe in the Pontic region - see Kung 1986).

Of importance for the problem of the Early
Bronze lead-bronze are the Tepecik and Tiilintepe
tells in Eastern Turkey (Cukur/ Kung 1989). They
were situated c. 60-70 km from the copper and
lead mines of Ergani Maden and from the mines
of Keban. Galena (lead/silver) ore fragments,
containing 17.94% to 40.03% Pb, were found on
both of them. However, in Tepecik (from the so-
called Chalkolithic), 50% of the analyzed slag
fragments contained 2% or more As, while no
lead-bronze was documented. At Chalkolithic
Tepecik, of 6 samples tested, 2 were lead-bronze
(3.22% and 5.68% Pb, in combination with high
percent of Fe). But in the Early Bronze levels of
the same site, no lead-bronze objects were docu-
mented despite the presence of galena fragments.
The variety of metal composition on this site is
considerable (two samples of arsenic-bronze, one
of low-tin copper alloy, one of copper with 1% Ni
and even two iron objects), although “poor” cop-
per objects predominated.

B. Jovanovi¢ (1985-1986, 53) placed stressed
on the so-called “strengthening of the Aegean cul-
tures, including also the Cyclades™ in the Early
Bronze Age towards the Axios basin and
Pelagonia. The recent cultural picture provides
evidence of mutual interaction between the south-
ern Balkans and the Aegean. The presence of en-
crusted pottery on Thasos Island (Maran 1998,
129; Nikolova 1999a, 225) clearly represents
northern influence. By the very least in EB 1I, the
last micro-region was completely integrated with
the Drama valley, so that an identical ceramic
style of the encrusted pottery developed in both
areas that, on its hand, was very close to the
Yunatsite culture pottery from the Upper Maritsa
and Stryama Rivers’ basins. Following the direc-
tion of the diffusion of the encrusted pottery, the
southeastern point is Thermi, where lead-bronze
was popular. In addition, the Poliochni metal
finds (for instance the axe from Poliochni IV)
have an affinity to the Balkans (Parzinger 1993,
351, table 208/15). Further, the preliminary pub-
lished dagger from Rupite (Southwestern Bul-
garia) is similar to Early Helladic finds. The gold
necklaces from the same site can be also con-
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Age in the Balkans and Anatolia, a problem to be
discussed in details elsewhere. To explain the
process, the diffusion of the idea of the arsenic-
bronze from the southeast into the Balkans is to
be assumed. One of the reasons is that arsenic was
very popular in fourth millennium BC in Anatolia
(Yener 2000). In contrast, the Balkan metallur-
gists in later fifth and earlier fourth millennia BC
exclusively used non-alloyed copper.

Toward the end of the fourth millennium BC,
tin copper alloy was known and used in some re-
gions of Anatolia. By the mid-third millennium
BC, tin-bronze artifacts were recorded from most
areas in Anatolia (Yener 2000, 75). Along with
them, lead became an important deliberate ele-
ment in the copper alloy. For the purposes of our
theme, of importance are the data from Thermi,
where leaded bronze finds were documented
(Branigan 1974, 147, 149-150). In the latter part
of 1970s, studies show that the region was con-
nected with Upper Thrace, based on the ceramic
similarity of the encrusted pottery (I'eoprues et
al. 1979). Long-distance contact, trade, intermar-
riage, peer contacts and many other models can
be proposed to explain the nature of contacts be-
tween the communities from the Balkans,
Anatolia and the Aegean in the Early Bronze Age.
On the subject of leaded bronze, the Dubene-
Sarovka flange-axe represents a very important
record that connects the Southern Balkans bronze
metallurgy with the EB Aegean and Anatolian
cultures where lead was known and used in the
bronze metallurgy (see Yakar 1984 and 1985;
Kung 1986; Yener 2000). It is worth mentioning
the conclusions reached by Branigan (1974, 76)
that Aegean EB metalworkers exercised control
over the quantity of the lead used in their lead-
bronzes.

The closest parallel of Dubene-Sarovka lead
copper alloy is the hoard from Petralona
(Branigan 1974, 76, 149-150), where Pb is 1.00%
to 1.45% .

Of 600 Anatolian artifacts made of copper al-
loys analyzed in the 1960s, 5% percent contain
deliberate quantities of Pb and/or Sn and As
(Esin, after Kung 1986, 99). Further investigation
of the Anatolian copper and copper alloys con-
firmed the importance of the lead for Early
Bronze metallurgy, despite the fact that there are

sites and regions in which arsenic-bronze was pre-

ferred even in the third millennium BC (e.g.
Ikiztepe in the Pontic region - see Kung 1986).

Of importance for the problem of the Early
Bronze lead-bronze are the Tepecik and Tiilintepe
tells in Eastern Turkey (Cukur/ Kung 1989). They
were situated c. 60-70 km from the copper and
lead mines of Ergani Maden and from the mines
of Keban. Galena (lead/silver) ore fragments,
containing 17.94% to 40.03% Pb, were found on
both of them. However, in Tepecik (from the so-
called Chalkolithic), 50% of the analyzed slag
fragments contained 2% or more As, while no
lead-bronze was documented. At Chalkolithic
Tepecik, of 6 samples tested, 2 were lead-bronze
(3.22% and 5.68% Pb, in combination with high
percent of Fe). But in the Early Bronze levels of
the same site, no lead-bronze objects were docu-
mented despite the presence of galena fragments.
The variety of metal composition on this site is
considerable (two samples of arsenic-bronze, one
of low-tin copper alloy, one of copper with 1% Ni
and even two iron objects), although “poor” cop-
per objects predominated.

B. Jovanovi¢ (1985-1986, 53) placed stressed
on the so-called “strengthening of the Aegean cul-
tures, including also the Cyclades” in the Early
Bronze Age towards the Axios basin and
Pelagonia. The recent cultural picture provides
evidence of mutual interaction between the south-
ern Balkans and the Aegean. The presence of en-
crusted pottery on Thasos Island (Maran 1998,
129; Nikolova 1999a, 225) clearly represents
northern influence. By the very least in EB II, the
last micro-region was completely integrated with
the Drama valley, so that an identical ceramic
style of the encrusted pottery developed in both
areas that, on its hand, was very close to the
Yunatsite culture pottery from the Upper Maritsa
and Stryama Rivers’ basins. Following the direc-
tion of the diffusion of the encrusted pottery, the
southeastern point is Thermi, where lead-bronze
was popular. In addition, the Poliochni metal
finds (for instance the axe from Poliochni IV)
have an affinity to the Balkans (Parzinger 1993,
351, table 208/15). Further, the preliminary pub-
lished dagger from Rupite (Southwestern Bul-
garia) is similar to Early Helladic finds. The gold
necklaces from the same site can be also con-
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nected with the Aegean cultural circle.

Therefore, there are systems of similar ele-
ments that connect the southern Balkans, the
Aegean, and Anatolia despite the developed local
metallurgical and typological variety. In addition,
the discovery of EB I silver earrings in a grave
from EB I Yunatsite 16-17 (possibly the earliest
silver finds in the Balkans) may also indicate a
southern influence. For the time being, it is not
clear if there is an interrelation between these sil-
ver items from Yunatsite and the Dubene-Sarovka
lead-bronze flange-axe. Both sites are located in
western Upper Thrace and on the both sides of the
Sushtinska Stredna Gora. The general association
of lead and silver in the areas of an extractive
metallurgy is a result of the link in the knowledge
of silver and lead metallurgy (Wheeler/ Madden
1980, 105; de Jesus 1980, 63-64; Gale et al. 1985,
143, comment 2). Then, the question of possible
common local utilization of lead and silver ores
by the Yunatsite culture communities (for in-
stance galena) occurs for further investigation.

According to some experiments, the smelted
copper can contain more than 2% non-deliberate
elements, such as arsenic and lead. This is a rea-
son many important conclusions concerning de-
liberate copper alloys to be rejected (Gale er al.
1985, 154 sq.). As a matter of fact, on the subject
of innovations, the deliberate copper alloy can be
produced not only through adding the certain ele-
ment, but by mixing of different kinds of ore as
well (for instance as flux — see Tylecote 1980,
188). Then, the knowledge of those special ores
that appeared in the context of the development
of certain technology also requires future research
specified as a question of discovery (primary in-
novation), invention (or secondary innovation) or
diffusion (Naylor 1996, 41) of the new trait.

In the Upper Stryama valley, elemental analy-
sis of the Final Copper axe (Museum of History,
Karlovo Town) indicates non-alloyed copper that
differs from the lead copper alloy of the Dubene-
Sarovka flange-axe. This, along with the content
of the lead (over 2%), implies that the emergence
of lead copper alloy was not an accidental experi-
ment. In my opinion, it indicates a special knowl-
edge that the local metallurgists obtained by con-
tacts with peoples to the South.

The flange-axes in the Balkans and its rela-
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tion to Central European finds

Except for Dubene-Sarovka in western Upper
Thrace, the other documented and published
flange-axes in the Balkans originate from eastern
Upper Thrace and the Lower Danube (Nikolova
1999a, 299-301). Their distribution infers that the
flange-axes were distributed in distinct regions of
the Balkans. The Fundeni find implies that an ex-
change-route existed through the Stara Planina or
the Sredna Gora / Stara Planina Mountains. Al-
though there is-no chemical analysis of the
Fundeni find, some. imports from the Upper
Stryama valley to the north could net be excluded.
In eastern Upper Thrace, there was a local pro-
duction center where $incai type was popular
(Ezero 4, Sliven - Yepneix 1978, table 27/7,11).
It is not clear, to which extent the Carpathians
metallurgical region had already been developed
by EB II. But in the last period, the southern Bal-
kan metallurgy, especially in Bulgarian Thrace
with a variety of different micro-centers, was a
leading one region of metallurgical production.
Metallurgical activity can be also expected in the
northern Aegean, although for the time being, the
evidence is very scanty — for instance a slag frag-
ment from Sitagroi Vb (Renfrew 1986, 188; see
also Aslanis/ Tzachili 1995). From Oltenia, one
of the possible exchange goods was the salt. At
Govora Sat — Runcuri (Roman 1987), encrusted
pottery occurred, with an affinity to the Vuéedol
culture and to the Central Balkan encrusted pot-
tery. It was present in a period when that ceramic
style was not popular among the Glina culture
(Schuster 1997). The influence and diffusion of
the encrusted pottery ceramic styles can be ex-
plained by very strong cultural contacts, eco-
nomic basis of which might have been the ex-
change of goods of the Glina population to the
west and south.

Despite the common distribution of similar
types of flange-axes in the Balkans (Nikolova
1999a, 299-301), there are two general different
tendencies in the Early Bronze in the Balkans and
in Central Europe. In the Balkans the shaft-hole
axes were more popular (Nikolova 1999a, 294-
299; see Vulpe 1996-1998 for Tei II-11I find from
the MBA Northern Balkans). Their popularity
gradually decreased in western direction. At the
same time, in Central and Western Europe, the
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flange-axes were widespread in the later third and
second millennia BC and represented the leading
metal axe type in the region (Nikolova 1999a).

The popularity of flange-axes in Central Eu-
rope and the similarity in the typology between
Central European and Southeastern European
finds implies that cultural contacts existed be-
tween both regions. Notwithstanding that fact,
they do not indicate a western influence. The ear-
liest EB finds from the Balkans preceded that
from Western Europe, except for the single find
from the Alps (Nikolova 1999a, 299). Further in-
vestigations will possibly define the relationship
between the Balkan and Remedello culture
flange-axes.

Unfortunately, there are no certain chronologi-
cal correlations between the flange-axes and
Baden culture. The axe from Dobanovci, for in-
stance, is typologically close to the finds from the
EB III Vinkovci culture, so it could to be later
than Baden.

The Stryama valley, the Balkan communi-
cation routes and the cultural interactions dur-
ing the Early Bronze Age

The evidence for the multifaceted nature of
interactions between the EB Upper Stryama and
surrounding populations requires approaching the
problem of the communication routes that con-
nected the communities from the region under
discussion with neighbor and distant cultures.
Located close to the communication route that
connected the Western Balkans with the South-
castern Balkans and Anatolia, the Stryama River
was one of the important Balkan routes for the
transmission of new ideas, as well as for the ex-
change in the EBA (Hukosoga, in print).

In the Early Bronze Age, ceramic parallels
document a communication route that connected
the Stryama valley with the Northern Aegean.
The direct parallels between Dubene-Sarovka ITA
pottery and Sitagroi I'V, as well as plenty of analo-
gies in the encrusted ceramics from Early Bronze
IT Dubene-Sarovka IIB and Sitagroi Va-Dikili
Tash IIIA, indicate that there are traces of that
route through the Rhodope Mountains. The last
seems to be also important for the distribution of
the idea of the innovation of lead-bronze. In the
light of the recent evidence, the distribution of
that innovation seems most likely from the south-

~ east (Anatolia - Thermi ) into the Balkans, keep-

ing in mind the evidence for ceramic interrela-
tions as well. The alternative model includes an
independent discovery of high lead copper ores.
Their exploration is very unlikely in the context
of the general cultural processes in the regions
under discussion.

The precise analogies between Dubene-
Sarovka pottery and Pernik-Krepostta and
Radomir-Vakhovo ceramics from the Upper
Struma valley in Southwestern Bulgaria
(Nikolova 1999, fig. 9/6) indicate the presence of
another active EB route that crossed the western
Sredna Gora Mountains. It is worth specifying, in
compare to Dubene-Sarovka, that the EB II false
corded earthenware was not popular at Yunatsite
(respectively on the Topolnitsa communication
route). This ornamentation was shared by
Dubene-Sarovka and Plovdiv-Nebet Tepe from
the Yunatsite culture in Western Upper Thrace
(Nikolova 1996, fig. 22), the Pernik-Krepostta
population from Pernik group, and the northwest-
em periphery of the Ezero culture — EB II Dolno
Sakhrane (Nikolova 1999a, fig. 9.6/12).

The distribution of EB metal finds in South-
western Bulgaria indicates that the region was not
a developed metalworking center. Metal finds
from this region would indicate that it depended
mainly on trade. Further investigation will specify
the nature of the interaction between the Dubene-
Sarovka metalwork and Western Bulgaria. It is
reasonable to propose that the ceramic similarity
between the two is a sign of more multifaceted
contacts and interactions that includes trade in
metal objects, as well.

Dubene-Sarovka and Fundeni flange-axes
have been found in two regions divided by the
highest parts of the Stara Planina Mountains,
which were a serious communicative barrier in
prehistory. However, analysis of recent archaeo-
logical data infers that there were contacts be-
tween the two through the central Stara Planina
Mountains during the Early Bronze Age (see in

-details in HukosoBsa, in print). This, in turn,

makes it possible to believe that the metal finds
from Dubene-Sarovka metal finds were exported
to north. This model stands in contrast to the state
of research in 1970s when Balkan flange-axes
were known mostly from the lower Danube and
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were accepted as exceptional finds in Upper
Thrace (Uepnsix 1978).

In the eastern Upper Thrace, the EB bronze
metallurgy was significantly developed according
to the data from Ezero and the numerous docu-
mented metal finds (Uepupix 1978; Nikolova
1999a). The shared common cultural standards of
the Ezero and the Yunatsite culture in western
Upper Thrace included the metallurgy, but lead-
bronze in the Ezero culture. Nevertheless, the
flange-axe from Ovcharitsa, for the time being, is
the earliest documented example of axes in west-
emn Upper Thrace from east. But additional data
are needed to decide the initial distribution of the
flange-axes in the Balkans and of the nature of
contacts between metallurgists from both micro-
regions.

Whether the Dubene-Sarovka population ac-
quired their knowledge through diffusion of the
metallurgical innovation or independent innova-
tion remains to be tested. The benefit of conduct-
ing a cultural contextual analysis of the prehis-
toric metalwork is the possibility to recognize
whether similarities are an isolated feature of the
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cultural system, or only an element of a multi-as-
pect interacting system. Yakar’s critiques of
Muhly’s diffusionist model for the diffusion of
arsenic-bronze (Yakar 1984, 59-60) did not
specify any alternative models for the distribution
of the common technology. In some cases, it is
based on insufficient logical arguments (Gale et
al. 1985, 145).

Conclusions and summary

The flange-axe from Dubene-Sarovka re-
vealed new important technological aspects of
Upper Thracian bronze metallurgy. As the find
was discovered in the destroyed uppermost cul-
ture layer of Dubene-Sarovka tell, it generally
dates from EB II-III. But the site’s context and
similarity with the Glina culture find from
Fundeni are arguments for inferring an EB II
chronology for the find (earlier third millennium
BC). The flange-axe belongs to Fundeni-Dubene
type and was made of lead-bronze. It was prob-
ably used for lumbering and wooden-working, but
it also functioned as social prestige-sign and
weapon as well. v

The increased frequency of finds of flange-
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axes from Southern Bulgaria, including evidence
of their local production, forces a revision of the
conclusion of E. Chernykh that the so-called axe-
chisels were general characteristics of the north
of Bulgaria (HepHbix 1978, 156).

Technological and contextual analysis of the
axe is a foundation to argue that it was a local
product. This would indicate that Dubene-Sarov-
ka was a center for production of EB metal finds
in the Central Balkans. It is possible that the lead
ore may have come from the Sredna Gora Moun-
tains and the find was produced by household
professionals. However, this hypothesis needs fu-
ture investigation. It can be assumed the metal
finds were exchanged through the Stryama River,
as well as through Trans-Stara Planina or Sredna
Gora / Trans-Stara Planina communication
routes.

From a technological point of view, the em-
ploy of lead copper alloy in the bronze metallurgy
of Upper Thrace is of importance. In this context,
the Dubene-Sarovka axe is an exceptional EB
find in Upper Thrace. It is found in a period when
the arsenic-bronze and unalloyed copper finds
dominated the Balkans. Leaded bronze was a sig-
nificant copper alloy in Anatolia and in the
Aegean. It spread in the Balkans because of its
possibility to improve the qualities of the copper.
This innovation was a valued aspect of the metal-
lurgical activities toward discovering of the tin-
bronze. It seems that rich in lead copper ores were
used in the extracting process. But the innovation
of the lead copper alloy might have been diffused
into the Balkans from the south or southeast (from
Troada, or from an Anatolia — the Aegean — the
Balkans communication route) as an element of
multifaceted mutual interactions.

Despite the fact that metallurgy in the Balkans
was technologically connected with the Aegean
and Anatolia, the typological analysis indicate
another line of interactions — Central Europe.
That line was especially strong in the Final Cop-
per Age and continued in Early Bronze Age, as
exemplified by common metalsmith products,
such as daggers and flange-axes.

The Dubene-Sarovka flange-axe occurred in
the context of a developed EB social hierarchy
and an emergence of initial chiefdoms in the Bal-
kans. It is itself a record of increased process of

social differentiation.

In this paper, it has been shown that the identi-
fication of technological similarities between the
metalwork of distant and close cultures in the
Balkans, the Aegean and Anatolia is not straight-
forward. It concerns certain elements that were
distributed in by multidirectional interactions -
see also Huxonosa 1991; Hukonosa 1992;
Nikolova 1993; Nikolova 1994. The case study
presented from the Upper Stryama valley pro-
poses an interaction model in which communities
and individuals were involved, not only finds and
resources. It was also suggested that Balkan pre-
historic household economy was based on the in-
teractions with cultures in different directions.
This model stands in contrast to both the
diffusionist and independent models for the dis-
tribution of the innovations (fig. 4).
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BPOH30BA BEPAJIBA OT PAHHOBPOH30BO
CEJTMILUE OTbBEHE-CAPOBKA
(ITPOHU3BOACTBO, ®YHKLHWA U COLIUAJIEH
KOHTEKCT)

Joruma Huxonoea

(pesiome)

[pe3 1994 r., no BpeMe HA PAa3KONMKH HA PaHHO-
6pomsoBo cenmume Jn6ene-Caposka (obmmua Kap-
noso, ¢wr. 1), 6e oTkpHTa Gponsosa Gpansa (purypu
2, 3). Ta uMa TpameLlOBHAHO HAANBXKHO CEUEHHE.
Hanmbxuu it pp6ose ca cnabo 3aBUTH KBM TAIOTO Ha
Gpansara. Pasmepurte if ca: apmxuHa — 17 oM, Makc.
mupuHa — 4 oM, Makc. aebenuna — 2,6 cM. Bpansata ¢
onpeneneHa kato THn Pynncau-[As6ene. Metano-
rpad)CKHAT AaHAIU3 MOKA3BA BHCOK MPOLEHT Ha 0J10BO
- 2,11% (2,50%). Criopen aauuu ot 3anagna Espona,
TO3M BHA GpajBH ca M3MON3IBAHM vpe3 NPHKpeneHa
KBM TeCHHMS Kpail AEpPBEHA OAPBXKKA.

[MnockuTe GpajBH ChC 3aBUTH HABBTPE HAMNBXK-
HA ps6oBe UMAT cXoAHA QYHKLHSA C €IHOOCTPHTE
6pansu ¢ oTBOp (BoAem THN Ha BankaHuTe npe3 pa-
HeH 6pons II-IMI) — ceyewo opbpaue B AbpBooGpaboT-
BaHE U B JOMAKHHCTBO. KOHTEKCTYATTHHAT aHAJIH3 -
Ba BB3MOXHOCT [1a CE AOMYCHE, e MeTaIHHTe Spansu

ca CHIO OPBKHE, KAKTO H NPECTHKEH COLIHANIEH CHM-
BOJ Mpe3 paHHaTa 6poH30Ba enoxa.

Bpanpata ot [b6ene-CapoBKa € OTKpUTa B Haif-
FOPHHMS pa3spylieH [UIACT Ha cenumHuara mormna. OT-
HOCHTENHATA XPOHOJOIHA Ha MOC/IEAHATA € PAHCH
6pons II-111, HO MOJXKe J1a ce NOIYCHE TTO-TeCCH XpPOHO-
noruyen ob6xsat — panesn 6pous 11 (pBa TONOBHHA
ua III xun. mp. Xp.).

B cTaTHATA € apryMeHTHpaHa Te3a, ue [Isbene-Ca-
POBKa € HOBOOTKPHT PaHHOOPOH30B LCHTHD 34 MPo-
H3BOJICTBO HA METAJHH NpeJMETH Ha bankaHure.
[ToauepTasa ce, Ye HOBH NAHHM IIONPABAT H3BOJHTE
Ha E. Yepnnx 3a cebeposanajieH (UCHTpaIHOEBpoNeH-
Kit) IPOM3XO0/ Ha pasTIekKAaHHA BuA Gpajasu ¥ 3a mpe-
MMYIIECTBEHOTO MM pasmpocTpaHeHHe B CesepHa
Buarapus, B cpaBHenne ¢ FOxuna Brarapus.

IlosBaTa Ha OJI0BeH GpOH3 B TPAKHUIICKOTO METaJl-
HO TIPOM3BOJCTBO € CBEP3BaHa C Pa3sNpOCTPaHEHHETO
Ha Ta3H Hosa unes B Anaronus u Eres. [Tpearnonarar
Ce KOHTAKTH MEXIy MOCeHUTe ABe 006NacTH OT eaHa
crpana u Tpakus ot apyra. ChIeBpeMEHHO Ce MOA-
yepTaBa ce, ue TAHHWTE 3a 071080 B Tpakus ot paHHOO-
POH30BATA €I0Xa Ce CPelaT 3aefHO C Te3H 3a cpebpo
(cemumpa Morwia KOnauure, INasapmxuuxo).

TpeanoXeHHAT KyITYPEH MOZEN Hd MHOTOacTeK-
THH B3aHMO/ICHCTBHSA MeXAy GankaHCKMTE KYJITYDH,
Eres 1 AHATOJIHA KOHTPAcTHpPa KaKTo Ha Aucy3non-
HHA, TAKA M HA MOJIENa HA He3aBHCHMa MOosABa Ha Tex-
HOJNOTHYHH HOBOCTH. [TBPBUAT ce OCHOBaBa HA ABYC-
TpaHHH H MHOTOCTDaHHH B3aMMOJEHCTBUS, a HE Ha
€QHOMOCOYHO BIHAHME WIH HA H3OIHPAHOCT HA Kyl-
TypHHTe OGIIHOCTH B PAHCTOPHATA.
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