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P. Avetisyan & S. Fujii

INTRODUCTION

Our initial reason for producing this volume was to publish the proceedings of the workshop titled
“Stone Age in Armenia”. This workshop was organized by staff at the Institute of Archacology
and Ethnography of the National Academy of Sciences of the Republic of Armenia, and Kanazawa
University, Japan, with the support of the Armenian Branch of the Gfoeller fund of America
Corporation. The main aim of the workshop was to share and exchange a growing body of
knowledge emerging from archaeological investigations by researchers in Armenia. Additionally,
organizers — who included the authors of this paper — invited young researchers and graduate
students to make presentations at the workshop, since it was thought their involvement would be
indispensable to the future development of the field of archacology. The workshop was held in the
library at the Institute of Archaeology and Ethnography, Republic of Armenia, on 5 March 2013
(Figure 1). Fifteen talks were given, introducing the latest results from field studies and scientific
analyses dating from the Paleolithic, Neolithic, and Chalcolithic periods. Although the workshop
was quite long and tiring, participants filled the room with a palpable sense of excitement (Figures

2-8).

Ubhtwp Workshop for
fwph nupp Zwjuunwbnd Stone Age in Armenia
Luipknuipjul hinughwnn pjul JEpght bjwdndfubpp What' s done and what must be done.
Zuywunwih Zwipubun pym bnid: Recent Achievements of Stone Age Archaeology
Uligwd mnhl b hkpwhluplbpp in the Republic of Armenia

“Upght ppgwtinud
u

i puph quph hogupdutiy A new wave of research is now beginning to lay a robust theoretical,
chronological, and paleoenvironmental foundation for the county’s Stone Age sites.
Although there are still many “missing links” periods in our knowledge, it is true
that our knowledge in this direction has dramatically increased since last decade.
The workshop will give some 15 presentations by Armenian specialists
studying Stone Age of Armenia to present their recent activities. The main purpose
is to share and exchange information from recent archaeological excavations and
studies. Through the workshop, we hope that we will understand our achievements
at the present and take future perspective for Stone Age Archacology in Armenia.

np wnknugupd & by

W Stinp’ Zuwghwnpjuis b wequgpnipju hiwnpnnunh gpunuput (Qupbiigh tanng) W Place: Library in the Institute of Archaelogy and Ethnography (Charents street)
B O b duily Va5, 1100 B Day and fime: 5 March, 1100 AM Figure 1
L] Fnphu 2L, 055 411 459) W Contact persons: Boris Gasparyan (borisg@virtualarmenia.am, tek 055 411 459)
Uttynan Uphunepu (arimura.mako@gmail.com, 2kn. 098 726 462) Makoto Arimura (arimuramako@gmai.com, tet 098 726 462) Announcement po sters for the

workshop in Armenian and
English.
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Introduction

Since some authors prepared their papers after the workshop’s conclusion, and others not
in attendance expressed interest in contributing to the series of papers, we decided to prepare a
monograph presenting recent findings of archaeological research conducted on the Stone Age sites
in the Republic of Armenia.

By means of this publication, we hope that readers will become aware of our achievements
to date, and come to understand the future prospects for Stone Age archaeology in Armenia. In
addition, this workshop marks the beginning of cooperative efforts between Armenian and Japanese
archaeologists - after all, both countries have unique and long-standing historical-cultural traditions

in this field.

Pavel Avetisyan
Director of the Institute of Archaeology and Ethnography, the National Academy of Sciences of the
Republic of Armenia

Sumio Fujii

Director of the Center for Cultural Resource Studies, Kanazawa University, Japan

Figure 2

Participants and audince in the workshop.
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Figure 3

Presentation by Karen Azatyan.
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Figure 4

Presentation by Arthur Petrosyan.
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Figure 5

Presentation by Diana Zardaryan.

Figure 6

Participants and audience in the workshop.
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Figure 7
Young participants.

Figure 8

Participants and audience in the workshop.
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A. Bobokhyan, Kh. Meliksetian, B. Gasparyan, P. Avetisyan, C. Chataigner & E. Pernicka

TRANSITION TO EXTRACTIVE METALLURGY AND
SOCIAL TRANSFORMATION IN ARMENIA AT THE
END OF THE STONE AGE

Arsen Bobokhyan, Khachatur Meliksetian, Boris Gasparyan, Pavel Avetisyan, Christine

Chataigner and Ernst Pernicka

1. Introduction

Recent archaeological work in the South Caucasian region in general and in Armenia in particular,
accompanied by a great quantity of new C14 data, have fundamentally changed our reconstructions
of the development of the Neolithic and Chalcolithic in the region. In particular, we now know that
the southern Caucasus was part of a greater Near Eastern network linked by common technological
practices and structural transformations. One of the most important of these transformations was
the first use of metal, the appearance of which at the end of the Stone Age had a great impact on
various spheres of human society and resulted in an increase in productivity, the accumulation
and redistribution of wealth, the growth of social stratification, status, and power, the functional
differentiation of society, and the development of long distance trade. It is widely accepted that
the earliest evidence of copper smelting, frequently defined as the “first technological revolution”
(around 5,000 BC), is limited to regions of the Near East, southeastern Europe, the Iranian
Plateau, and the southern Caucasus. The early appearance of metallurgy in the southern Caucasus
and the abundance of copper and polymetallic ores make this region particularly important for
archaeometallurgical studies. In spite of this, our knowledge about the earliest metallurgy in the
region remains limited, and any new discovery such as metal artifacts and metalworking attributes
provide an opportunity to study not only the earliest stages of metal production but to understand
technology and artifact provenance. During last decade, important evidence of early metalworking
has been recovered in Armenia at number of Chalcolithic sites such as Areni-1 cave and the

settlements of Nerkin Godedzor and Mushakan-4. This paper provides an introduction to recent

283



Transition to Extractive Metallurgy and Social Transformation in Armenia at the End of the Stone Age

archaeological and archaeometallurgical investigations and attempts to summarise the earliest

evidence of copper based metal production in Armenia.

2. Armenia at the End of the Stone Age

According to new data based on recent stratigraphic observations and C14 chronology, we can
reconstruct the following sequence of archaeological traditions in Armenia at the end of the Stone
Age:

The Early Holocene (Mesolithic/Proto-Neolithic, ca. 10,000-7,500 Cal BC) is represented
by sites of Apnagyugh/Kmlo tradition like Apnagyugh-8/Kmlo-2 cave, Kuchak-1 rock-shelter,
and the open-air site of Gegharot-1, among others. This period is characterized by a society at the
gateway of a food-producing life style, yet continues to live much like the hunters and gatherers
of the preceding Pleistocene. Early Neolithic sites (ca. 7,500-6,000 Cal BC) that evidence the
beginnings of a food-producing economy have not yet been recorded in Armenia nor in the southern
Caucasus as a whole.

The Late Neolithic (ca. 6,000-5,200 Cal BC) is represented by sites of the “Aratashen-
Shulaveri-Shomutepe” tradition like Aratashen (Horizons I-11), Aknashen/Khatunarkh (Horizons II-
V), and Masis Blur. The Armenian sites had links to the Syro-Mesopotamian world (e.g. Samarra
and Halaf). Society is characterized by a sedentary economy, the full establishment of a food-
producing life style, a more-or-less uniform cultural complex, the beginning of pottery production,
and first use of native copper.

The Early/Middle Chalcolithic (ca. 5,200-4,300 Cal BC) is known by the “Adablur”
and “Sioni” traditions, with sites such as Aratashen (Horizon 0), Aknashen (Horizon I), Artashat,
Adablur, and Mushakan-4. Armenian late Middle Chalcolithic settlements have close connections
with sites like Sioni, which developed in the Kura Basin after the disappearance of the “Aratashen-
Shulaveri-Shomutepe™ tradition. The present data suggest a change in the economy towards more
mobility with the shifts towards early extractive copper metallurgy. Society is characterized by its
relationship to the Syro-Mesopotamian world (Early Ubaid).

The Late Chalcolithic (ca. 4,300-3,500 Cal BC) is represented by the “Areni” and
“Godedzor” traditions, with such sites as Areni-1 cave and the settlements of Teghut and Nerkin
Godedzor. Society is characterized by a diversity of cultural complexes, growing complexity,
relations to the Syro-Mesopotamian (Late Ubaid, Uruk) and North Caucasian (Early Maikop)

worlds, as well as extractive copper metallurgy’.

1. Cf. Badalyan et al. 2004; 2007; 2010; Avetisyan et al. 2006; Chataigner et al. 2007; Arimura et al. 2010; Areshian et
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3. Early South-Caucasian Metallurgy and the Armenian Evidence

The first metal objects, made from native copper, appear during the Neolithic of Anatolia and Iran in
the 8th—6th millennia BC. The 5th millennium is characterized by significant changes in a number
of regions of the Old World that ultimately led to copper smelting (Pernicka 1990; Meliksetian et
al. 2011; Pigott et al. 1999). The earliest reliable evidence for copper smelting is dated to the Sth
millennium BC and is found at sites related to the late Ubaid period in Mesopotamia (Zwicker
1977; Hauptmann 1982; Seeliger et al. 1985) and Late Neolithic and Chalcolithic sites in Iran (Piggot
1999). Contemporary copper based metallurgy is also evident in the Balkan region in southeastern
Europe (Radivojevi¢ ef al. 2010; 2013).

In the southern Caucasus, early use of metals dates to the 6th millennium BC and is
characterized by the extraction of native metal and cold-working-cum-annealing (Khramis Didi-
Gora, Arukhlo and Gargalar Tepesi, represented mainly by beads). Copper smelting appears at late
5th millennium BC (Mentesh Tepe, with a mould find). The evidence of metallurgical activities in
the region increases in the early 4th millennium BC and is represented by previously known finds
from Kiiltepe I in Nakhijevan, Alikemektepesi (knife, bead like ornaments, made of pure copper,
some with low arsenic) and new finds, particularly in the Middle Kura region, such as pit furnaces,
slags (Leylatepe), casting molds (Boyiik Kesik, Qarakepektepe), heavy tools like axes or knife/
daggers (Ovgular Tepesi, Soyugh Bulagh) with use of arsenical copper (Berikldeebi, Boyiik Kesik,
Leylatepe), and gold and electrum beads (Soyugh Bulagh)’.

What, then, is the situation in Armenia? Recent excavations in the Ararat valley and
southern Armenia revealed new data on early metallurgy from Late Neolithic horizons as well as

early (First Stage) and late (Second Stage) Chalcolithic horizons.

First Stage. Copper beads and their fragments as well as some pieces of copper ore
minerals from Ararat valley sites represent the earliest known appearance of copper in the southern

Caucasus. The finds of azurite and malachite from Aratashen Horizon IId (5,905-5,711 Cal BC)

al. 2012; Zardaryan and Gasparyan 2012; Avetisyan and Bobokhyan 2012. For historiography of the question and the
southern Caucasian context, cf. Munchayev 1975; 1982; Kiguradze 1976; Korobkova 1987; Chataigner 1995; Areshian
and Ghafadaryan 1996; Kushnareva 1997. For correlation of cultural and metallurgical developments, cf. Gevorkyan 1980;
Meliksetian ef al. 2011; Courcier 2014 (with further literature). In all these publications we can trace a wide range of diverse
terminologies concerning Neolithic-Chalcolithic “cultures/groups/assemblages/complexes/communities/sites” of the region.
We use here the neutral term “tradition” to bridge the former culture-historical approaches to modern ones.

2. For detailed history of research and list of materials, cf. Courcier 2014, as well as Courcier et al. 2008; 2012; Lyonnet et
al.2007; 2012, p. 109; Marro et al. 2011, pp. 69-72; Helwing 2012, pp. 212-213.

285



Transition to Extractive Metallurgy and Social Transformation in Armenia at the End of the Stone Age

and Horizon I (probably mid 6th millennium BC), as well as from the nearby site of Aknashen/
Khatunarkh (first half of the 6th millennium BC)’ have parallels in the 8th—6th millennia sites of
Anatolia and Iran (Hallan Cemi, Cayonii, Asikli, Hassuna, Yarim Tepe I and II).

In Aratashen IIb (5,878-5,775 Cal BC) a bracelet about 6 cm in diameter made of 57 partly
oxidized copper beads and their fragments made of a foil rolled up around a stem was unearthed in
situ. They were made of native copper (Meliksetian ef al. 2011), but the technique and shapes are
known from the 8th—6th millennia BC at sites in North Mesopotamia (Yarim Tepe I and II, Chagar
Bazar) and others of ““Aratashen-Shulaveri-Shomutepe™ tradition (Gargalar Tepesi, Chalaghantepe).

A ring, a bracelet fragment with secondary use, a hook, a holed disk (bead?), an awl/
retoucher, and a small piece of copper derive from the Chalcolithic settlement Mushakan-4, which
probably dates to the third quarter of the Sth millennium BC (Figure 1). Although all of the metal
finds from Mushakan-4 are from the disturbed components of Horizon I and only the holed disk
(bead?) was found in situ from the Chacloithic context (Figure 1: 1), there is no doubt about
their belonging to the same layer since the site has an exceptionally well-preserved Chalcolithic
occupation (excavations of B. Gasparyan).

Especially important for reconstructions of metallurgical procedures are a basalt pestle-
hammer/grinding stone with traces of crashed oxide copper ore and two ceramic crucibles (Figure
6: 7-8) from the Chalcolithic Horizon of Aknashen/Khatunarkh (more probably dating by mid 5th
millennium BC).

Second Stage. The transition to extractive metallurgy between the 5th and 4th millennia
BC is also evident in the territory of Armenia. The metal objects from the Chalcolithic settlement
of Teghut (4,000-3,700 BC), analyzed in the 1970s, turned out to be made of arsenical copper
(3—4.6 % As), among which the knife is particularly noteworthy (Figure 7: 2, after new restoration).
A similar knife, though with only 0.69% As, was recently found by an Armenian-German joint
expedition during excavations at the settlement of Sotk 2 (Horizon Ila, 3,700-3,400 Cal BC) (Figure
7: 3). Four small awls and a ring (Figure 8: 5-9) originate from the Late Chalcolithic settlement of
Nerkin Godedzor (3,700-3,400 Cal BC) excavated by an Armenian-French joint expedition (co-
directors P. Avetisyan and C. Chataigner): the composition of the pins is similar to the objects from

Teghut, showing an arsenical copper with an arsenic content ranging from 4 to 5%".

3. Excavation at Aratashen and Aknashen/Khatunarkh are conducted by Armenian-French joint expedition, co-directors R.
Badalyan and C. Chataigner. For detailed history of research and the published materials, cf. Badalyan et al. 2004; 2007,
2010.

4. Meliksetian et al. 2007, pp. 1-4; 2011, p. 201. For Teghut finds, cf. Torosyan 1976, pp. 60-65; Tedesco 2006, p. 104; for
Aratashen, cf. Badalyan et al. 2007, pp. 52-53; for Godedzor, cf. Chataigner et al. 2010, p. 399; for Sotk, cf. Kunze et al.
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4. New Data from Areni-1

Excavations of the Areni-1 cave in the Arpa River valley (southern Armenia) open a new stage
in our understanding of Chalcolithic societies of the southern Caucasus. Owing to cave’s dry
conditions, the perishable organic materials have been wonderfully preserved. As a result,
stratigraphic observations and a set of secure radiocarbon dates allow the reconstruction of the Late
Chalcolithic sequence of Armenia (and the entire Caucasus and Near East) between 4,300-3,400
Cal BC with unparalleled precision. It appears that from the end of the Sth millennium BC onwards,
people used the cave for different purposes — as a habitation, for keeping animals and storing
plant foods, for the production of wine, as well as for ritual purposes. The data from the cave
demonstrated evidence for early social complexity, and connections to contemporary Near Eastern
and North Caucasian societies”.

The excavations of Areni-1 also revealed a very significant group of finds that reflect
metallurgical processes, most of which derive from the Chalcolithic Horizons I and II and the
garbage layer in front of the cave, the latter of which is contemporary with the Horizons II and III°.

Horizon 1 is represented by reinforced and repeatedly rebuilt paved and plastered floors
with household pits and jar burials that date to the final phase of the Late Chalcolithic (3,700-3,400
Cal BQ). It is spread only within the limits of Trench 3 outside the entrance to the first gallery and
the slope at the entrance of the cave complex. Metallurgical data from the context of Trench 3
include crucibles of basalt and clay with traces of fire (Figure 4: 1, Figure 5: 1) and a casting mould
(Figure 6: 10).

Horizon II occupies a more extensive area. It begins in Trench 3 (here it underlies Horizon
I but is separated from it by a layer of zoogenic humus or dung) and extends into the cave, to the
rear part of the first gallery across to the limits of Trenches 1 and 2. The Horizon II of the Trench 3
is also characterized by reinforced and repeatedly finished floors and includes wooden constructions

or buildings and large, unfired bins. Trench 1 contains artifacts and features that are clearly related

2013, p. 63; for Aknashen/Khatunarkh, cf. basalt pestle-hammer (Gevorkyan 1980, p. 38; 1981, p. 13), crucibles (excavations
of R. Torosyan, Vagharshapat Museum), copper ore (excavations of R. Badalyan, cf. Courcier 2014, p. 592). Materials from
Mushakan are published here for the first time. The authors are thankful to Vagharshapat Museum for the permission to
publish the materials from Aknashen/Khatunarkh and Teghut.

5. The site was excavated by Armenian-Irish-American joint expedition, director B. Gasparyan (Institute of Archaeology
and Ethnography), co-directors R. Pinhasi (University Colleage Cork) and G.E. Areshian (Cotsen Institute of Archaeology,
University of California). For preliminary results of Areni excavations, cf. Pinhasi e al. 2011; Areshian 2012; Areshian et al.
2012; Wilkinson et al. 2012; Zardaryan and Gasparyan 2012; Gasparyan 2013.

6. Metallurgical materials from Areni-1 are published here for the first time. For a brief reflection, cf. Areshian ez al. 2012, p.
127.
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to funerary rituals including human remains and a wine producing complex. Trench 2 is adjacent to
Trench 1 and has produced pots containing cremations, as well as isolated human remains recovered
from loci between the pots. A set of carbon dates from Horizon II produces a time range of 4,000—
3,800 Cal BC, which places it in the middle phase of the Late Chalcolithic. It is this horizon that
reveals a majority of data on complex metallurgical processes, which is attested in five contexts: the
partially excavated workshop at the south-eastern side of Trench 3, the stratified plastered floor (also
in Trench 3), in the context of the wine producing complex, inside and nearby the ritual features in
Trench 1, and, finally, the garbage layer on the slope at the entrance of the cave complex (Trench 4).

Copper ores (Figure 2: 1-2), basalt pestle-hammer and grinding stones with metal working/
crushing traces (Figure 3: 1), ceramic crucibles with traces of fire (Figures 4: 2 and 5: 2), a spouted
vessel (Figure 6: 6), a pourer with metal traces (Figure 6: 1), and casting molds (Figure 6: 9-10), the
last of which were very probably used for the smelting of such objects as ingots (Figure 8: 4), have
been found within the limits of the workshop.

Additional stratified metal finds appeared on the paved and plastered floors around the
workshop in Trench 3, including copper ores (Figure 1: 3), a small ceramic crucible (Figure 6: 5), a
knife and corresponding fragment (Figure 7: 4 and 6), and an awl (Figure 8: 2).

One of the most interesting finds, a copper ingot originating from the Chalcolithic garbage
layer partly opened in Trench 4 on the steep northern slope in front of the cave complex (Figure 7: 1),
most probably belongs to Horizon II.

The other archaecometallurgical finds from Horizon I appear in connection with the wine
producing complex and the accompanying funerary pots and features (clay constructions) in
Trenches 1 and 2. These finds include a pourer (Figure 6: 2), a ventilation pipe with traces of fire
(Figure 6: 11), a small knife (Figure 7: 5), an ingot (Figure 8: 3), an adze (Figure 7: 7), a bowl
fragment (Figure 7: 8), a bracelet fragment (Figure 8: 10), and a massive pike head (Figure 8: 1).

The majority of the present finds from Horizon II of Areni-1, almost all of which are in
situ with some light Middle Age disturbances, reconstruct a chdine opératoire with most stages of
the metallurgical process (ore working, smelting, and recycling). The workshop, wine producing
complex, and the funerary features or “burials” represent a common ritual and production oriented
complex, where a syncretic landscape of human behavior is attested connected mainly with creating
and sacrificing procedures. In such a context metal activity is not only a practical but also a sacred/
cult/ritualistic action. In this respect some of the metal finds such as the knives and especially the

pike head, as their context suggests, can be considered as weapons used during the ritual.
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Preliminary investigation of the metal objects from Areni-1 demonstrates that we are
dealing with an open mould and additional hammering techniques. Archacometallurgical analyses
of the metal objects from Areni-1 are in process (cf. Table 1)’

The materials concerning metallurgical activities from Areni-1 find parallels at Early
and Late Chalcolithic sites of the Armenian Highlands as well as in the North Caucasus and Iran.
First of all, connections are discernable at previously Armenian sites (cf. azurite of Aratashen and
Aknashen/Khatunarkh, basalt pestle-hammer from Aknashen/Khatunarkh, awls from Godedzor,
knives of Teghut and Sotk). The awl and the knife from Kiiltepe I can also be mentioned in this
context. Similarities in finds and context are also visible in the settlements of the Middle Kura
and Karabakh such as Mentesh Tepe (crushed azurite, crucibles, moulds, awls, rings — Courcier
et al. 2012, pp. 211-214, fig. 6: 9; Lyonnet et al. 2012, pp. 112-114, fig. 155-156); for awls in
contemporary Sioni horizon sites of Georgia — Alazani III, Tsiteli Gorebi, Kviriatskhali (cf. Courcier
2014, p. 210), Leylatepe (ingots, a fired clay fragments plashed with pieces of oxidized metal,
awls, an adze, knife fragments — Narimanov et al. 2007, pp. 62-64; Museyibli 2007a, pp. 142-143;
Akhundov and Makhmudova 2008, p. 65), Boyiik Kesik (knifes, awls, molds — Museibli 2007, pp.
138-140, 174, Tab. 16: 6-8, XL; Akhundov and Makhmudova 2008, p. 160, Photo 14), and Hantepe
near Fizuli (a clay crucible — Museyibli 2007a, p. 142). Worth mentioning also are metal finds
from the kurgans of Soyugh Bulagh and Telmankend (flat axe-adzes, awls, knives — Akhundov and
Makhmudova 2008, pp. 62-63, 145, 170, Tab. 28: 5, Tab. 30: 3-6, Photo 32).

The knives/daggers, pourers, and ingot molds find parallels at the Maikop sites as well
(Chernykh 1992, pp. 75, 82-83, fig. 24: 14, fig. 27: 5-6, fig. 28: 8; Korenevskiy 2004, p. 42, knife
subtypes 1-2). Especially noteworthy is a metal vessel fragment from Areni-1; such vessels are also
known in the Maikop sites (Chernykh 1992, p. 76, fig. 25; Hansen 2013, p. 154, fig. 25) and the
contacts to which can be postulated through finds of Maikop ceramics at Areni-1 (Zardaryan and
Gasparyan 2012, p. 48; Areshian et al. 2012, p. 128).

Finds similar to the Areni-1 ores, chisels, awls, and crucibles are reported at Arslantepe VII
(3,800-3,400 BC) (Di Nocera 2010, pp. 255-256, fig. XIII. 3: 15).

Simliar crucibles, ingot moulds, and knives/daggers are visible also in Chalcolithic Iran,
particularly in such sites as Tal i-Iblis, Cheshmeh Ali, Tepe Ghabristan, Qaleh Gusheh, and Arisman
(Azarnoush and Helwing 2005, p. 209, fig. 30; Thornton 2009, pp. 310-313, fig. 2-5; Ivanova 2012, p.
11, Abb. 7: 6-8). A chisel/adze like that at Areni-1 is reported from Mersin in the period after ca. 5,000
BC (Hansen 2013, p. 139, fig. 1).

7. Analyses are made in Curt-Engelhorn-Zentrum Archdometrie, GmbH, Mannheim.
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Resemblances are also discernable in metal compositions: like at Areni-1, Teghut, Nerkin
Godedzor (see above), Mentesh Tepe (Courcier 2014, p. 221, Tab. 3), Leylatepe, Kiiltepe I, Poylu II
(Museyibli 2007a, p. 142; Akhundov and Makhmudova 2008, p. 66) and Arslantepe VII (Di Nocera
2010, p. 255), the main objects are copper based, some of which contain ca. 1 to 4% and, rarely, up

to 5%, arsenic.

5. Chemical compositions of Chalcolithic metal finds in the territory of
Armenia

As mentioned above, the first evidence of smelted copper in Armenia appear as several Chalcolithic
metal objects from the settlement of Teghut (Torosyan 1976), the OES analysis of which
revealed the use of arsenical copper (3-4.6% of As) (Gevorkyan 1980). Obviously, these objects
were smelted from ores, pointing to a transition from the use of rare native copper to extractive
metallurgy. Some of previously mentioned copper based artifacts from Areni-1 cave and Nerkin
Godedzor were recently analyzed for chemical composition (XRF) and Pb isotopes (ICP-MS)
by Curt-Engelhorn-Zentrum Archdometrie GmbH, Mannheim, Germany. Detailed study of these
artifacts is still in progress and here we present some discussion based on preliminary results.

By means of chemical composition, four of the objects from Nerkin Godedzor, two
fragments and two pins (MA-082106, MA-070019, MA-071550, MA-071551 respectively) turned
out to consist of copper-arsenic alloys with about 5% of As (Table 1). Enrichment of copper
with arsenic is a feature typical for Chalcolithic and Early Bronze Age metal production in the
region (Gevorkyan 1980; Meliksetian et al. 2003; Meliksetian and Pernicka 2010). The chemical
composition of the fifth object, another pin (MA-082105), turned out to be quite surprising: it
consists of copper (84%) with an admixture of nickel 3,6%, arsenic (6%), and silver (6%). It seems
reasonable to assume that such a composition is not an intentional alloying, but is a characteristic of
the polymetallic ores that were utilized.

Another interesting geochemical feature of all the objects from Nerkin Godedzor is the
extremely low concentration of lead. XRF analysis shows that lead content is below the detection
limit of the method (<100 ppm), but attempts to measure lead concentration with more sensitive
method such as ICP-MS shows that the lead content is extremely low, around 10 ppb (0.01 ppm).
The concentration of lead in these objects is so low, in fact, that it was not possible to perform lead
isotope analysis for these artifacts. While this makes provenancing these objects quite complicated,

the very low content of lead could also be an important geochemical feature of the ore deposit
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and thus may be used for locating the origin of these objects. It should be noted that all studied
Armenian copper ores and all studied Bronze Age artifacts contain a noticeable amount of lead
(Meliksetian and Pernicka 2010). According to Dr. Nima Nezafati’, some ores with very low lead
content are known in the Tarom-Hashtjin region (western Alborz, North-West Iran) but more work
and comparison to chemical composition of ores in North-West Iran is necessary. Therefore, our
current state of knowledge does not allow the determination of a matching ore source for these
objects, but presumably it is outside the southern Caucasus region, perhaps in northwest Iran.

The compositions of the Areni-1 objects are less surprising (Table 1), being made of
copper with an admixture of arsenic ranging from 1.3 to 4.2%; comparable arsenic content is typical
for tools and weapons of Early Bronze Age Armenia, while for decorative objects the content is
usually much higher (Meliksetian and Pernicka 2010; Meliksetian et al. 2011). Also noteworthy
is the elevated content of Ni in three of Areni-1 samples (870-2600 ppm) and an admixture of
lead (about 0.2% in one of the ingots; MA-124778). Figure 9 shows a comparison of Ni and Ag
content in the analyzed Chalcolithic artifacts compared with available data from Early Bronze Age
artifacts (Meliksetian and Pernicka 2010). With the
exception of Cu + (Ni-Ag-As) alloy (MA-082105),

Table 2.
Lead isotope ratio abundance values of metal

most of the artifacts from Areni-1 and Nerkin ingots from Areni-1 cave.

Godedzor are within the range of Armenian ores

Sample # MA-124777 MA-124778
and Early Bronze Age artifacts. Original
T3-Sp7 T2A-Sp20
For two samples, MA-124777 and MA- sample #
124778, lead isotope values are also available (Table Site, Areni-1 cave
. . Description
2). Figure 10 shows a comparison of *’’Pb/*”°Pb -
208 206 Description Copper ingots
vs. 7 Pb/7"Pb of analyzed Chalcolithic artifacts 208pb/2%5Pb 20348 20860
with the lead isotope compositions of Armenian 26 £0.0001 £0.0001
and regional ores. Interestingly, the artifacts from 207Pb/2%Pb 0.84746 0.84816
Areni-1, at least according to their lead isotope 20 +0.00005 +0.00003
. . . . . 208pp,/204ph 38.546 38.528
signature, lie at the intersection of the Armenian
lead 1d L f 206 +0.002 +0.003
“old” mpositional fi ith th
old” lead compositional field with those o 207pb2%Ph, 15.669 15.666
Anatolia and the ores of Oman. So, it is unclear 26 £0.001 £0.001
whether their source ores are within the region or 206ph/204Ph 18.489 18.470
from distant sources. More detailed lead isotope 26 +0.001 +0.001

8. We gratefully acknowledge Dr. Nima Nezafati (Islamic Azad University of Tehran, Iran) for information about copper

sources in Iran with low lead content.

292




A. Bobokhyan, Kh. Meliksetian, B. Gasparyan, P. Avetisyan, C. Chataigner & E. Pernicka

investigations of ore sources around Areni-1, which is in progress, may provide further information

about their provenance.

6. Discussion

Metallurgical developments in Armenia and the southern Caucasus region were directly connected
with important social transformations. As we noted above, during the Late Neolithic (6,000-5,200
Cal BC) Armenia was involved in the “Shulaveri-Shomutepe™ tradition, which by the Early/Middle
Chalcolithic (5,200—-4,300 Cal BC) was followed by the “Adablur” and, eventually, the “Sioni”
traditions. These were, on the whole, uniform societies that relied on native copper and some
relations to the South (Samarra, Halaf-Ubaid). Beginning with Late Chalcolithic (4,300-3,500
Cal BC) we see unprecedented complexity, intensive inter-regional contacts, and use of extractive
metallurgy.

The Late Chalcolithic traditions in Armenia (Areni-1, Teghut, Nerkin Godedzor),
Azerbaijan (Ovgular Tepesi, Mentesh Tepe, Leylatepe) and Georgia (Berikldeebi) share common
characteristics and regional contacts to Maikop’ and Ubaid-Uruk'’. These societies are on the way
towards growing complexity, a process reflected in the appearance of developed copper based
metallurgy (molds, slags, ingots, kilns, pure and arsenic copper), new metal weapons/tools (knife/
daggers, spearheads, flat axes), ceramics (potter’s wheel, pottery signs), exotic and prestigious
objects of gold, silver, and lapis-lazuli, stamp seals and status symbols (scepters), kurgans and jar
burials, and rudiments of monumental architecture (cf. the “temple” of Berikldeebi). This is all
accompanied by the blossoming of long distance trade, essential transfer of knowledge, and the
development of centralized hierarchies''.

Recent investigations demonstrate that although these developments were typical for the

Near Eastern regionlz, the highland zone between the Caucasus and Taurus, that is, territories

9. Maikop relations are reflected in ceramics (cf. Areshian et al. 2012, pp. 128-129) and kurgans (Ug Tepe, Telmankend,
Kudurlu, Kavtiskhevi, cf. Makharadze 2007; Akhundov and Makhmudova 2008, pp. 3, 80).

10. In the literature Caucasian specialists speak mainly about the Ubeid-Uruk (Akhundov and Makhmudova 2008), Ubaid
(Museibli 2007a) or Uruk (Munchayev 2007, pp. 8-9; Areshian et al. 2012, pp. 128-129) influences.

11. For the mentioned Late Chalcolithic developments, cf. Torosyan 1976; Narimanov 1987; Korobkova, 1987; Kiguradze
and Sagona 2003; Narimanov ef al. 2007; Museyibli 2007a; 2007b; Akhundov and Makhmudova 2008; Zardaryan and
Gasparyan 2012; Helwing 2012; Areshian e al. 2012; Lyonnet 2000; Marro 2005; 2007; Makharadze 2007; Wilkinson et al.
2012; Courcier 2014.

12. So the Ubaid chaff-tempered ware alongside the Ubaid-related painted black-on-buff ware spreads not only in the
southern Caucasus but also in the regions from Mediterranean coast to North Zagros (Helwing 2012, pp. 204-210; cf.
Ivanova 2012, pp. 19-23).
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from the Upper Euphrates to the regions around lakes Van, Urmia, and Sevan, also shared common
trends of development". This is a landscape of mountainous communities which were clearly
distinguished by their mode of life from the Maikop people in the North (inhabitants of river valleys
in the environment of steppe landscapes) and that of the Syro-Mesopotamian peoples in the South
(inhabitants of the lowland).

These transformations have been often related to the establishment of Ubaid or Uruk
related communities. Various ideas based on migration or early imperialism theories have been
suggested as possible interpretations of those developments. However, recent approaches suggest
new models that acknowledge more locally rooted paths towards complexity in the highlands (cf.
Marro 2007; Thornton 2009; Helwing 2012). The material similarities are thereby understood to
indicate shared practices/knowledge of production and consumption.

Metal seems to be a very essential factor in these regional connections, and it can also
explain the interests of Mesopotamians in the southern Caucasus, being a kind of “moteur des
relations” (Lyonnet 2007, p. 15; cf. Munchayev 2007, p. 9; Courcier 2014, p. 643)". Other factors
such as obsidian (cf. Chataigner et al. 2010, pp. 401-402) and wine'’ may also have played an
essential role in those contacts, realized either by trade (cf. Palumbi 2007, p. 75) or through
nomadic pastoralists (cf. Marro 2005, p. 32; 2007, p. 93; Chataigner et al. 2010, pp. 401-405).

Two routes from the Near East to the South Caucasus have been identified as contact
zones, one passing through the Urmia basin (cf. Museyibli 2007a, p. 89; Ivanova 2012, p. 23)
and the other through the Upper Euphrates region (cf. Marro ef al. 2011), both of which have the
nearest analogies to southern Caucasian materials and practices (cf. also Munchayev 1975, pp.
122-123, 130). In the same time, the southern Caucasian route over Dagestan to the North-West

Caucasus could be essential for the transmission of Near Eastern influences to the North and vice

13. Cf. Torosyan 1976; Areshian and Ghafadaryan 1996; Lyonnet 2000; Marro 2005; 2007; 2008. For B. Helwing the Late
Chalcolithic landscape of modern eastern Turkey, North-West Iran, and the southern Caucasus “falls into a series of parallel,
largely comparable yet individual clusters of sites that develop in lockstep and share a general lifestyle, visible from a
closely related material record” (Helwing 2012, pp. 201-203, 214).

14. In this regards noteworthy is the statistical point of L. Avilova, according to which, the Mesopotamian Ubaid period
sites lack metal in sharp contrast to Iran, which implies that the technological skills elaborated in Mesopotamia during the
Ubaid period apparently originated in Iran (Avilova 2009, pp. 52, 56). Perhaps the relations of the southern Caucasus to
Mesopotamia were really conditioned by the growing interest of Syrian-Mesopotamian societies in metal.

15. The mentioned grape pressing context with preserved remains (seeds, stems, skins) of crushed or pressed grapes from
Areni-1 (Horizon 11, 4,223-3,790 Cal BC) is thus far the oldest known wine production complex (Barnard et al. 2011; cf.
Areshian ef al. 2012, pp. 128-129), which attests that the wine could be South Caucasian “brand” in the ancient Near East.
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versa'’. Chemical and isotope characteristics of Chalcolithic metal artifacts from Nerkin Godedzor
also suggest that a North-West Iranian ore source may have been utilized to produce copper. This
datum underlines the importance of the North-West Iranian route and is in accordance with other
assemblages from this site, again hinting at a North-West Iranian direction of contacts, among
which especially painted pottery (from South to North) and obsidian (from North to South) should
be mentioned (Chataigner ef al. 2010, pp. 399-401).

The transformational processes in the southern Caucasus described above did not develop
further in the second half of the 6th millennium BC. Similar to highly developed Chalcolithic
Carpato-Balkan metallurgical centers, which collapsed at the beginning of the Bronze Age in the
wake of invasions from steppe nomads (Chernykh 1992, p. 55), the southern Caucasus’s “Near
Eastern way” stalled with the emergence of the Kura-Araxes complex. Although Late Chalcolithic
diversity was changed by Early Bronze Age uniformity'’, in contrast to the Carpato-Balkan Early
Bronze Age invaders, the Kura-Araxes people, who were indigenous to the region, possessed highly
developed metallurgy and ceramic making traditions.

One of the most difficult questions is the relationship between the Late Chalcolithic and
Kura-Araxes traditions. Various sites in modern Armenia, Georgia, Azerbaijan, and eastern Turkey
show clear coexistence of the ceramic and metal (first use of arsenic, molds and heavy tools)
traditions of these two stages going back to the end of the 5th and first half of the 4th millennia

BC'®. Essential differences between those traditions are reflected in other practices such as their

16. Some influences such as introduction of potters’ wheel and Ubaid-Uruk similar ceramics appear also in Dagestan (Ginchi,
Velikent) demonstrating some affinities to South Caucasian Chalcolithic centers (Magomedov 2007, p. 53; Munchayev 1982,
p- 124; 2007, p. 8) as well as in Maikop (Ivanova 2007, p. 17). More Iranian-Central Asian than Mesopotamian direction of
contacts for Maikop have been recently postulated on the ground of metal and precious stone finds (Ivanova 2012).

17. Kura-Araxes communities clearly secluded the Highlands from the Mesopotamian world (cf. Marro 2007, p. 92). Such
a transformation was especially crucial for the sites which were deeply involved in Syrian-Mesopotamian developments,
among which Arslantepe VIA, the large public building of which gave way to the settlement of wattle-and-daub architecture
and Late Chalcolithic pottery diversity was narrowed to red-black burnished Kura-Araxes pottery (cf. Kiguradze and Sagona
2003, p. 92).

18. For Armenia, cf. Torosyan 1976; Avetisyan et al. 2006; Zardaryan 2011; Wilkinson et al. 2012; Zardaryan and
Gasparyan 2012; for Georgia, cf. Kiguradze 1976; 2000; Kiguradze and Sagona 2003; for eastern Turkey, cf. Marro
2005; 2008, for Nakhijevan, cf. Marro 2011; for Karabakh, cf. Museyibli 2007a, pp. 60, 73, 87, 92, 142-143 (also as
regards metallurgy, especially molds, cf. also Courcier 2014, p. 213) contra Narimanov et al. 2007, p. 74; Akhundov and
Makhmudova 2008, p. 77. Based on materials from eastern Turkey C. Marro develops a possible point of view that in Late
Chalcolithic (4,000-3,500 Cal BC) at least four pottery trends developed in the Highland zone where later Kura-Araxes
culture came to existence: Late Sioni, Proto-Kura-Araxes, Tilki-Tepe and chaff-faced wares. If the chaff-faced ware was
connected to Mesopotamia and Syria, than Late Sioni and Proto-Kura-Araxes were local. Tilki Tepe had both local and

influenced traits. These four assemblages could develop more or less at the same time (Marro 2008).
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use of painted pottery, potters’ wheel, seals, gold and silver, lapis lazuli, flint, rather than obsidian,
tools, and jar burials and kurgans, traits that are strange to the Kura-Araxes and typical more for
the Upper Mesopotamian and Maikop traditions. Regardless, it is clear that the social context that
accompanied Bronze Age developments in the region goes back to the Chalcolithic period (cf.
Avetisyan 2012, p. 9). There is, moreover, one systematic feature common to both — the landscape:
the Kura-Araxes tradition evolved in the same environment as the Late Chalcolithic communities, i.e.
in the area from the Upper Euphrates to Mt. Ararat and around lakes Van, Urmia, and Sevan. This
condition creates an essential background to consider both phenomena in the same developmental

contexts.

7. Conclusion

According to new data, metallurgy in the southern Caucasus and Armenia in particular, appears
with the extraction of native copper and cold-working-cum-annealing at the beginning of the
6th millennium BC. Copper smelting is practiced by the late 5th millennium BC. Metallurgical
activities essentially increased in the early 4th millennium BC with evidence of chdine opératoire,
attested most spectacularly at Areni-1, which makes this site one of the most important in the whole
Near Eastern landscape, and not only as regards the perfectly preserved organic materials. These
all allow us to challenge the earlier understanding of the Caucasian Copper Age as a “fairly modest
cultural focus” (Chernykh 1992, p. 54; cf. also Munchayev 1982, p. 136).

Due to its rich ores and important geographic location, the southern Caucasus turns out to
be a kind of bridge between two metallurgical centers — Anatolia and Near East, where metallurgy
commenced at the 8th—6th millennia BC, and South-East Europe, where during the 5th—4th
millennia BC we have highly developed metallurgical centers. The southern Caucasus had definite
Near Eastern (North Syrian-Mesopotamian and North Iranian) direction of contacts, which is
reflected both in material assemblage and in metal industry.

However the Near Eastern relations of the southern Caucasus, which undoubtedly
accelerated the process of the appearance of early complex societies in the region, should not be
interpreted in terms of significant migrations, expansions, or colonizations from core to periphery
being linked to forms of territorial control, as used to be the case, but more as a reflection of shared
knowledge and widening of mental horizons born as the result of active interactions in which the
“highland zone” turned out to be not only an imitator of Near Eastern values but possessed its
own independent identities and even privileges: and this is especially visible in developments of

metallurgy.
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Figure 1
Mushakan-4. Metal artifacts from the Chalcolithic Horizon I (third quarter of the 5th millennium BC).
1. Small piece of copper; 2. Holed disk (bead?); 3. Bracelet fragment; 4. Awl/retoucher; 5. Hook?
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Figure 2
Areni-1 cave. Copper ores from the Chalcolithic Horizon II (4,000-3,700 Cal BC).
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Figure 3
Areni-1 cave. Basalt pestle-hammer and grinding stone from the Chalcolithic
Horizon 1II (4,000-3,700 Cal BC).

306



A. Bobokhyan, Kh. Meliksetian, B. Gasparyan, P. Avetisyan, C. Chataigner & E. Pernicka

Figure 4
Areni-1cave. Basalt (1) and clay (2) crucibles from the Chalcolithic Horizons I (1) and II (2) (4,000-3,400 Cal

BO).
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Figure 5
Areni-1cave. Clay crucibles from the Chalcolithic Horizons I (1) and II (2) (4,000-3,400 Cal BC).
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Figure 6

1-6, 9-11: Areni-1 cave. Ceramic artifacts (1-2. Pourers; 3-5. Crucibles; 6. Spouted vessel; 9-10. Casting moulds;
11. Ventilation pipe) from the Chalcolithic Horizons I (4, 10) and II (1-3, 5-6, 9, 11) (4,000-3,400 Cal BC).

7-8: Aknashen/Khatunarkh. Clay crucibles from Chalcolithic Horizon (mid 5th millennium BC).
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Figure 7

1, 4-8: Areni-1 cave. Metal artifacts (1. Copper ingot; 4-5. Knives; 6. Knife base fragment; 7. Adze; 8. Bowl
fragment) from the Chalcolithic garbage layer (1) (4,000-3,700 Cal BC) and the Chalcolithic Horizon II (4-8)
(4,000-3,700 Cal BC). 2: Teghut. Knife from the Chalcolithic Layer (after new restoration, 4,000-3,700 Cal BC).
3: Sotk 2. Knife from Horizon Ila (3,700-3,400 Cal BC).
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Figure 8
1-4, 10: Areni-1 cave. 1. Pike head; 2. Awl; 3-4. Ingots; 10. Bracelet fragment from the Second Chalcolithic
Horizon (4,000-3,700 Cal BC). 5-9: Nerkin Godedzor. 5-8. Awls; 9. Earring from the Late Chalcolithic Layers

(3,700-3,400 Cal BC).
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Figure 9

Ag vs. Ni diagram from comparison of Armenian ores, Early Bronze Age artifacts and analyzed Chalcolithic
artifacts from Areni-1 cave and Nerkin Godedzor settlement.
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Figure 10

Diagram of the 207Pb/206Pb vs. 208Pb/206Pb in analysed artifacts from Areni-1 cave and previously analysed
Early Bronze Age Armenian artifacts. Isotope compositional fields of Armenian ores are shown.
1. “Radiogenic” lead group; 2. “Ordinary” lead group; 3. “Old” lead group (Meliksetian and Pernicka 2010). Lead

isotope compositional fields of ores of Anatolia and Oman are given for comparison.
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