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Chapter  XIII

Metals  and  Metallurgy.  

theIr  PlaCe  In  the  arslantePe  soCIety  between  the  end  

of  the  4th and  begInnIng  of  the  3rd MIllennIuM  bC.

Gian  Maria  Di  Nocera

When referring to metallurgy, it is appropriate to consider not only the issue of technology,
but also several other factors, i.e. way people acted in the local environment for the procurement
of raw material, the mechanisms involved in the production of metal, the organization of
labour, the social role of the blacksmith within the local community, the symbolic or material
meaning acquired by products, and the concept of specialized craftsmanship itself. Since raw
material is not widely available, another issue related to the analysis of metallurgy has always
been long-distance trading. With this in mind, we can first of all that the most ancient findings
of metal objects in the Near East are located in Anatolia. These objects date back to the second
half of the 9th millennium BC1. The vast Anatolian Plateau is an important source of ores,
important precondition this for the development of metallurgy in this area. The Central-
Northern and Central-Eastern regions, the Black Sea coast and the inter-valley areas of the
Caucasian mountains in present-day Georgia are rich in copper. Moreover, there are large
mines near the city of Diyarbakır, at Ergani-Maden, in Eastern Turkey, and in Central Turkey.
These areas are not only an important source of copper, but also contain polymetallic deposits,
which were the primary resources for the creation of the first metal objects in late prehistory.
Notwithstanding earlier examples, it is only from the beginning of the 4th millennium BC that
metallurgy actually develops as a regular production process. Until then, metals had played a
rather marginal role in prehistoric society. In the same period, the rise and development of
complex societies, in the area of Greater Mesopotamia, certainly gave new impulse to the use
of metal, as it proved to be one of the means of expression for emerging social hierarchies. 

Metal objects and equipment for the forging of metal, as well as ores and smelting slag
have been found in the Arslantepe excavation since the earliest periods of occupation. These
findings are a crucial source of information for analyzing the development of metallurgical
technologies and possible forms of procurement of raw material. For many years, research
in this field was carried out enthusiastically and with great commitment by Alberto Palmieri.
Over the years, he put into practice pioneering and innovative research procedures at
Arslantepe based on a perspective originally developed in Turkey by Ufuk Esin at the end
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of the 1960s2; with the support of various collaborators3 these procedures have progressively
been consolidated. Through constant direct application, these ideas have developed into a
tangible and scientifically solid procedure counting several phases: analysis of excavation
findings4, archaeological campaigns aimed at locating, documenting and collecting samples
of copper deposits (including minor deposits in the area of Malatya-Elazığ)5, examination
of ancient settlements in the areas around the deposits in order to look for traces of original
craftwork, residual industrial products and slag; analysis of ores and smelting residues in
order to determine which types of metals were used and the origin of raw materials (lead
isotopes analysis)6; creation of a database for comparative analysis; experimental testing of
smelting processes in order to verify the actual possibility of reaching the temperatures
necessary to extract copper from ores, but also to understand the behaviour and yield of
various kinds of ores during smelting7. Following these procedures, it was possible to achieve
important results in archaeological metallurgy for the entire chronological sequence of
Arslantepe, and especially for periods VI A and VI B.

METALLURGY IN ARSLANTEPE IN THE AGE OF CENTRALIzATION (PERIODS VII AND VI A)

A tendency towards centralization can be recognized at Arslantepe as far back as the first
half of the 4th millennium BC (Arslantepe VII – Late Chalcolithic 3-4, 3800-3400 BC). The
large buildings located in the higher part of the tell, to the West, and associated with this
period, were probably the dwellings of prominent people or families, while a large temple
(Temple C) testifies that religion played an important role in the area during this historical
phase. The large amount of pottery and cretulae found here signals the beginning of a process
of centralization of goods and labour which will reach its peak in period VI A. For period VII,
excavation in the North-Eastern and peripheral areas of the Arslantepe mound has brought to
light only common houses8.

Only a small number of metallic objects has been found in these contexts. However, in
this period some significant features begin to emerge which will keep on manifesting themselves
in the following period, reaching a critical mass at the end of the 4th millennium. In a
residential building owned by a member of the local élite and probably dating back to an
intermediate phase of level VII, tiny fragments of metal objects were found, though,
unfortunately, they could not be identified. In particular, 3 fragments were found in A684,
while a few others and a pin were found in the fill layers dating back to this period. In the
longrooms of the most recent level of period VII, two fragments of a metal sheet and other
two fragments of an unidentified metal object were found, respectively in A848 and A850.
The Temple C complex (A900) contained a chisel with flattened ends, bearing clear signs of
hammering, while A350 contained an awl with a bone handle. All of these objects are made
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Andreas Hauptmann, Claudio Giardino, Kemal Sertok, Karsten Hess, Paola Morbidelli, Micaela Angle, Muharem
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4 Caneva, Palmieri 1983; Caneva et al. 1985.
5 Caneva et al. 1990; 1991; Hauptmann, Palmieri 2000.
6 Hauptmann et al. 2002.
7 Caneva et al. 1988; Caneva et al. 1991; Hauptmann et al. 1993; Palmieri 2008.
8 Frangipane, chapter I, present volume and Frangipane 1993b; Palmieri 1978: 314-320.



of a copper-arsenic-nickel alloy. The arsenic and nickel content of these objects varies between
1% and 3,4%; this metal will be used for a long time and constitutes one of the distinctive
features of the following period.

In Arslantepe VII, metal smelting was certainly practiced within the site. This phase of
metal processing is documented by small, but incontrovertible fragments of crucibles, slag
and ores (fig. XIII.3: 15). The only element of uncertainty is the fact that these objects were
found in fill layers and pits, and not in situ; however, areas dedicated to metal processing,
probably outdoors, were presumably present in other areas of the site. Examination of two
crucibles dating to this period, the most ancient specimens found so far, has revealed the
presence of clays mixed with inclusions such as fragments of volcanic rocks, plants and rare
fragments of chamotte9. During the melting processes these containers were subject to different
oxidation and reduction conditions, turning out in different colours. Metal was melted directly
in the crucible, as proved by the presence of copper residues inside the containers. The type
of vessel used for smelting is very similar in shape and paste composition to the pottery
commonly used during this period10. Among raw materials used for smelting, polymetallic
ores containing copper, arsenic, lead, zinc and, in some cases, antimony, were predominant. 

The economic centralization system reached its apex at Arslantepe at the end of the 
4th millennium11. During this period, the Period VII temple was abandoned and the palatial
complex in the South-Western area of the tell was built. This complex of architecturally
integrated buildings includes temples, storerooms, prestigious residential premises dating to
the VI A period, with an elaborate administrative structure that controlled goods and clear
evidence of food being systematically redistributed.

The presence of metal objects in the area of the palace shows some diversity (fig. XIII.1).
Although not many materials were found, their location is particularly relevant. The findings
in the so-called “hall of weapons” in Arslantepe were doubtless an extraordinary event in the
history of this site. The material found gives clear evidence that metallurgy was particularly
advanced in this area both technologically and morphologically, contributing significantly to
the understanding of the role played by these objects in a palatial context at the end of the 4th

millennium. 
The so-called “hall of weapons” is a trapezoidal room (A113) linked by a door and a

window to a larger adjacent room (A127); the two rooms make up building III of the palace.
The exceptional group of weapons is composed of 9 swords, 12 spearheads and a quadruple
spiral plate, perhaps a buckle12 (figs. XIII.3: 1-5, 9; XIII.6: 1). During excavations, a fragment
of the stem of a silver pin was also found. It is worthwhile to describe the conditions of the
find in detail (fig. XIII.5: 1), as they help to understand the coeval dating of the objects and
their probable function in the last days of the palace13.

The weapons were found between the collapsed blocks of the northern and southern wall
of the room. The white plaster originally covering the walls was lying directly on the floor,
indicating that the collapse of these blocks became the first fill layer in the room after the
deflagration. The area where the weapons were found did not seem to have been disturbed
after the destruction and collapse of the walls. During the excavation two separate groups of
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Fig. XIII.1 – Arslantepe VI A. Distribution of metal objects, crucibles, slag and ores.



weapons were recognized, one above the other and separated by a 2-3 cm thick layer of
sediment. The weapons were found near the western wall of the room, where they were
grouped and perhaps tied together. The tang of some spearheads was still bearing traces of
the wooden shaft. The first group of weapons (upper layer) was composed of three swords
and seven spearheads; the second group (lower layer) was composed of six swords, 5 spearheads
and the quadruple spiral plate. The state of preservation clearly shows that these objects were
closely linked to each other: they were hung on the wall or leaned against it, probably for
symbolic/ritual purposes or as means of offence. In any case, room A113 is the only premise
in the palace where weapons have been found: it is therefore probable that only individuals
authorized by local hierarchies or members of the local élite had access to these objects.

As far as typology is concerned, all spearheads have leaf-shaped blades14, with a more or
less smooth profile and sometimes a central spine running along both sides. The spearheads
also have a long butt with a circular, bi-convex or decagonal cross-section. The tang for
fastening the blade to the wooden shaft generally has a square cross-section. Very probably,
during the smelting process, these objects were made in a single cast, using bivalve moulds.
The average length of the spearheads is 48,5 cm, in a range varying from a minimum of 
42 cm to a maximum of 53,7 cm; average weight is 446,8 g (minimum 293 g, maximum 
709 g). For its morphological features, this type of spearhead is not typical of the Late
Uruk/Jemdet Nasr period15; rather, it seems to have been widely used in various Mesopotamian
contexts at the beginning and in the course of the 3rd millennium, especially in funerary
contexts, as in Carchemish16, Kara Hassan17, Hassek Höyük18, Birecik19 and in the princely
tomb of Qara Quzaq in Northern Syria20. Similar objects were found in the area of Cilicia,
especially in Amuq phase H21 and, later, in Tarsus EBA III22, in Silifke23 and in Soli
Pompeiopolis24. Moreover, this kind of weapon was found in Central Anatolia (at Dündartepe25

and Horoztepe26) and at Ikiztepe27, in Northern Anatolia. Similar weapons were also found in
the Caucasus, precisely in kurgan 1 of Bakurcicke, in the cemetery of Klady-Novosvobodnaya,
in Psebaiskaja and in Satchkere28. The latter contexts also date back to the 3rd millennium and,
in some cases, to the second half of the 3rd millennium. So this kind of spearhead, found in
a room inside the palace, made an early apperance in Arslantepe.

Swords are manufactured in a very similar way. Apart from minor variations in size and
details, all swords show the same typology, characterized by some standard features: a long
blade smelted in one mould with the flat handle which features a semi-circular end with
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14 Stronach 1957: 113-115.
15 The forms are very different in Ur (Ubaid III period in Woolley 1955: pl. 30) and in Uruk (Riemchengebäude in

Lenzen 1959: pl. 18b).
16 Woolley, Barnett 1952: pl. 61.
17 Woolley 1914: pl. XIXc; Watkins 1974: fig. 3.
18 Behm-Blanke 1984: figs. 7-8.
19 Squadrone 2007: 201, fig. 13, 6.1-2.
20 Montero Fenollós 2004: 54, fig. 3, beginning of Early Dynastic.
21 Braidwood, Braidwood 1960: fig. 293, 4.
22 Goldman 1956: fig. 14.
23 Bittel 1955: fig. 10.
24 Bittel 1940.
25 Stronach 1957: 115, fig. 9, 4.
26 Özgüç, Akok 1957: fig. 13.
27 Bilgi 2001: 95, fig. 67g2.
28 Chernykh 1992; Kavtaradze 1999; Coucier 2007: figs. 15, 25; Palumbi 2008: 122, fig. 4, 13.
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Fig. XIII.2 – Arslantepe VI B2. Distribution of metal objects, crucibles, slag and ores.



embossed bands made by chiseling the adjacent area of the handle. In several cases the hilt
is adorned with engraved motives or, in three cases, decorated with inlaid silver triangles. The
average length of the swords is 50 cm, ranging from 45,9 cm to 62 cm; average weight is
521,5 g (ranging from a minimum of 410 g, to a maximum of 960 g). 

It can certainly be said that the Arslantape palace dating to period VI A is the most ancient
context where this kind of weapon has been found; the swords and spearheads are so far
unparalleled. 

Although spearheads are more varied in shape than swords, it cannot be denied that these
objects form a very homogenous group and are the product of extremely skilled craftsmanship.
The latter is further highlighted by the arsenic contained in the copper which composes the
weapons29. It is now widely acknowledged that a minimal, yet appropriate amount of arsenic
confers greater hardness and resistance to copper. The percentage of arsenic in this case
amounts to 2-4% in spearheads and 3-6% in swords. This share of copper is absolutely
appropriate to improve the efficiency of the weapons. Determining whether arsenic was added
to the copper intentionally or not has been the subject of lengthy debate, but this problem is
marginal compared to the very visible purpose, on the part of the craftsmen, of creating objects
with precise mechanic properties. Not knowing whether arsenic was added to copper during
smelting or whether polymetallic ores already containing arsenic were used does not diminish
the high-level skills and know-how of these ancient swordsmiths, who knew very well the
techniques they had to use to achieve the goals they had in mind.

As regards chronology, according to charcoal samples found in the “hall of weapons”
(A113) and in the room adjacent to building III (A127), these contexts date to a time span
ranging from 3095 to 2905 Cal BC (1σ)30, although, according to the over 30 radiocarbon
datings carried out on the premises, the whole palace may be dated between 3300 and 
3000 BC31. Their technological and (for the spearheads) morphological features coherently
date the weapons found in Arslantepe around 3000 BC.

Two more items were found in the “hall of weapons”: the quadruple spiral plate and the
fragmented tip of a silver pin. The quadruple spiral plate is made of copper containing a high
percentage of arsenic (5,9%). The object was made by symmetrically cutting the central axis
of a flattened bar and then folding the four ends of the plate. Very similar objects have been
found in the Black Sea area, especially in the levels dating to the Early Bronze Age of
Ikiztepe32. Although metal plates of this kind are rare, the quadruple spiral motive was
widespread in Syria and Northern Mesopotamia33 over a long period of time. It is significant
to point out that two fragments of cretula found in Arslantepe, dating to period VII and VI B,
bear the impression of a seal with a quadruple spiral34. The quadruple spiral was therefore a
recurring and traditional motive at the site, probably evoking a specific meaning and perhaps
distinctive to social roles played by members of the local élite. 

Other metal objects were found in various areas of the palace: most of them are made of
copper with low arsenic content, but objects made of other metals are also present. A ring and
a small bead made of lead were found in A77, a small receptacle near Temple A, probably the
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Fig. XIII.3 – Metal objects from Arslantepe VI A, and crucibles from period VII (15) and VI A (14). (1-5, scale 1:6; 
6,9, scale 1:4; 7-8, 14-15, scale 1:2; 10-13, scale 1:1).



location of wooden stairs leading to the roof and, later, used as a dump for cretulae. In A206,
the room well-known for containing thousands of cretulae35, a copper chisel and a small silver
ring were found (figs. XIII.3: 8, 10). The silver is not pure but, in fact, it is an alloy containing
93% silver and 5,7% copper. Another small lead bead (also from A374, fig. XIII.3: 12) and a
pendant made of a copper-lead-arsenic alloy were found in A340, a premise used as a storage
room south of Temple B. These objects testify to a high level of awareness in the choice of
other kinds of metal and to the blacksmiths’ skill in creating alloys. The silver and copper ring
is one of the oldest findings testifying to the use of this alloy, found also in Southern Iraq, in
an arrowhead from the Uruk-Warka Riemchengebäude dating to the same period36. The Arslantepe
ring announces the complex alloying techniques which in the following period would become
the predominant feature of metal objects found in the Royal Tomb.

Pins, needles, awls, chisels and nails of arsenical copper were found in various premises
of the palace. The pins were found in A812, a narrow room which may have contained a
staircase leading to the roof of Temple B, as in A77. Three more pins were found in the area
outside the monumental palace gate in A162, together with a chisel (fig. XIII.3: 13) and a
awl. Another awl was found in A122. No metal objects were found in the long palace corridor,
except in the area of the gate (A181), containing a needle (fig. XIII.3: 7) and a fragment of
copper sheet, and in A796, i.e. the part of the corridor which must originally have been roofed,
where a spindle-whorl was found. 

During excavation, a massive structure was found in the large terraced area containing
Temple B: this structure probably belongs to a separate building (room A830) also pertaining
to the public complex. The exposed corner consists of a footing of squared stones over 
2 meters thick and a wall of mud bricks. On the western wall there was a wide entrance
accessible by steps made of stone plates. A wooden beam was encased on the internal side of
the threshold. To this a small metal “container” with folded margins was nailed (and was
found still retaining the nails (fig. XIII.3: 6). This object is a door-socket made of copper-
arsenic-nickel (Cu 90%; As 1%; Ni 2%). It still bears the traces of the rotation of the door
hinge37. Therefore, a structural element made of metal here replaced the traditional hinge stone
usually found in households. This object, probably made for precisely this purpose, as well
as adding to the evidence for technological experimentation, proves that metal was also used
for practical purposes, to enhance composite architectural elements pertaining to a public-
ceremonial context. In such a context it seems appropriate to evaluate use of the precious
metal par excellence, gold: this is rare in Arslantepe, but a small golden disc38 (fig. XIII.5: 2)
has been found on the floor of Temple B.

Small fragments of copper objects were also found in the palace; these objects, unidentifiable
due to their bad state of preservation, were found in the rooms of buildings III and IV (A127,
A134, A135, A206) but also in the areas of the gate (A181, A162) and the storeroom A340.
Other fragments were present in A812 and A830.

Very few metal objects were found in the household structures north of the palatial complex:
two copper fragments, located in A726 and A727 respectively, and a silver ring in A907.

What evidence testifies to production activities in Arslantepe? Fragments of crucibles, slag
and ores found on the site date back to the VI A period of Arslantepe; these are scarce in
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quantity, but undoubtedly present. The fragments were located exclusively in the area of the
palace, even though their finding was incidental and nearly always in secondary deposition.
The three fragments of crucibles were found in the following rooms: the storeroom A146 in
Temple A; the narrow premise A812 of Temple B (the fragment was found in a mass of
ceramic fragments re-used as basis for flooring) and in A434, a dumping area located outside
the impressive building with the stone slab base east of Temple B. Their finding lets us suppose
that smelting activities were carried out inside the site, although no furnaces or other evidence
of smelting activities have been found as yet.

Investigations clearly show that, in this period also, ores were smelted directly into the
crucibles39. The general features of the crucibles are very similar to the ones of the conical
bowls used in the previous Late Chalcolithic period. These bowls, just like their analogues
dating to the VII period, contain a large amount of organic material and a clay which is very
similar to that used for common pots40. In period VI A these crucibles appear to have undergone
a slight change: they are larger in diameter and their lower base is thicker than in the past.
However, there are clear signs of continuity with period VII. Chemical analysis of elements
found in the crucibles show that copper, arsenic and nickel were smelted in the crucibles; this
agrees with the results of analyses of slag obtained as residual products of smelting activities41. 

As far as distribution of slag and ores is concerned, these materials were found only in
the eastern part of the palace: a slag was found in the storeroom A365, some ores in A374
and A364. Some ores were also found in a more separate area (A430). No ores and slag were
found as yet in the houses located north of the palace.

METALLURGY IN THE POST-PALATIAL PERIOD (PERIOD VIB, EARLY BRONzE I)

After the palatial organization system was violently interrupted, relations with Mesopotamia
also abruptly stopped. Groups of Transcaucasian tradition (period VI B1) built wooden huts
on the ruins of the VI A palace. No ores or slag have been found in this settlement; all that
is left is a small number of objects42.

The constant presence of eastern-Anatolian components in Arslantepe dates back to the
middle of the 4th millennium BC, i.e. period VII; however, it is from the beginning of the 
3rd millennium that this component becomes predominant43. After extremely brief period VI B1,
a village was founded (VI B2); this settlement was well organized and led to a temporary
revival of formal and cultural aspects of the Syrian-Mesopotamian tradition, which was widely
spread in the upper Euphrates during the first centuries of the 3rd millennium44. On this site,
authority was based on the role of single individuals with a strong “warrior” connotation,
replacing the administrative system enforced during the former palatial period45. 

Period VI B2 is an extremely important phase for metallurgy: there is evidence for intense
metal-processing activity, which certainly took place in the village. A further proof of the
important role played by metal during this period is the finding of the so-called “Royal

Economic Centralisation in Formative States. Chapter XIII

264

39 Palmieri, Morbidelli 2002; 2003.
40 Angle et al. 1996.
41 Palmieri et al. 1996.
42 Frangipane, Palmieri 1983b; 523-529 and 563-567.
43 Frangipane et al. 2005: 150.
44 Frangipane, Palmieri 1983b; 529-563; Frangipane 2000a; Frangipane 2004b.
45 Frangipane 2001a; Frangipane (ed.), 2004.



Tomb”, which dates back to the beginning of period VI B2. Along with abundant pottery and
ornaments, a large number of metal objects of extraordinary refinement have been preserved
here. A short description of the tomb follows, as details have already been given elsewhere46

(fig. XIII.4: 10-22). The context is rather complex, yet it clearly constitutes a single unit.
Four young individuals were buried in a wide pit: two of them lean against the closing slabs
of a stone cist grave where a single male was buried. Inside the cist, a rich array of grave
goods was found, including 64 metal objects: weapons, ornaments, tools, axes, two containers
(a bowl and a conical vase figs. XIII.4: 11; XIII.6: 4), as well as other items. Weapons include 
2 swords (fig. XIII.4: 19-20), 2 daggers and 9 spearheads (figs. XIII.4: 17-18; XIII.6: 2)
reaching a length of 60 cm. Ornaments include a belt of embossed laminated metal, bracelets,
pins (fig. XIII.4: 13), spiral rings (probably used as hairring) and many necklace beads of
silver and gold (fig. XIII.4: 16). Tools include chisels, axes (fig. XIII.4: 12, 22) and a knife.
The clothes of the two youths buried on top of the cist were decorated with spiral rings,
hairrings and pins (fig. XIII.4: 14-15), and on their heads they wore diadems of embossed
laminated metal (figs. XIII.4: 10; XIII.6: 3) very similar to those found in Kvatskhelebi, in
Georgia47. The other two youths were buried without grave goods. Chemical analysis carried
out on 59 items found in the tomb revealed essentially three types of metal: arsenical copper
(2% arsenic or higher), a copper-arsenic-nickel alloy and a very rare alloy of silver and copper
with a content of silver ranging from 23 to 65%. All ornaments and a dagger (fig. XIII.4: 21)
are made of either silver or silver-copper alloy, while the copper-arsenic-nickel alloy was used
for a mixed group of objects including pins, chisels and other tools. One spearhead is also
made of this three-metal alloy; however, this item does not differ in form from the other
spearheads found in the tomb and made of arsenical copper48.

The “Royal Tomb” as an archaeological unit is an unprecedented context in Arslantepe
and has no equivalents in other archaeological sites. Still, some connections with the past do
exist, and the metallurgical aspects particularly highlight the continuity of the Tomb structure
with the VI A period. First of all, it is necessary to analyze the finding from the chronological
point of view. The C14 dating carried out on a sample of alder (Alnus) wood from the slab
carrying the corpse of the man buried in the cist situates the tomb in a period ranging from
3085 to 2900 Cal BC (1σ)49. This period coincides almost perfectly with the results of
radiocarbon-dating carried out on some samples found in the “Hall of Weapons” (A113) and
in the adjacent room (A127). The coincidence of these two C14 dates does not necessarily
mean that the two contexts date back exactly to the same period: this would indeed be in
contrast with the stratigraphy, which clearly shows that the tomb was built after the fall of
the palace. Instead, the C14-dating results prove that the building with the “Hall of Weapons”
and the Tomb were built in rapid succession. This thesis is supported by the fact that the 
12 spearheads found in the palace are practically identical in typology, manufacturing techniques
and raw material to those of the 9 spearheads found in the tomb. Another element of continuity
is the strong presence of the silver-copper alloy in the objects found in the tomb, which has
its precedent in the palace. Lastly, one of the spearheads found in the Royal Tomb is decorated
with inlaid silver triangles at the bottom of the blade. This is identical to the decoration on
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Fig. XIII.4 – Metal objects from Arslantepe VI B2. 1-9: from the village (scale 1:2, 3); 10-22: from the “Royal Tomb” 
(11-12, 22, scale 1:3; 13-20, scale 1:4; 21, scale 1:5).



the hilt of three of the swords found in the palace. Such decoration, obtained by inlaying (or
outlaying) small laminated pieces of silver into a previously prepared object made of a different
metal, in order to obtain a polychromous effect, is not the work of improvised smiths. In order
to achieve this goal, the smith must be high-skilled and have a good knowledge of the toreutic
art. There can be no doubt that the spearheads and the swords found in the palace and in the
Royal Tomb in Arslantepe come from the same metallurgical circle, if not from the same
workshop. 

It is necessary to repeat that there seems to be a connection between burial rituals and
several metal objects found in the Royal Tomb and rituals and objects of Transcaucasia, a
region which has recently revealed an ancient and well-developed metallurgical tradition50.
But there are also similarities between the Arslantepe tomb and other sites along the middle
and upper Euphrates in Turkey, in particular in the area of Elazığ51 and the Carchemish region52.

If metal items found in the “Royal Tomb” show clear signs of connection with the tradition
of the immediately earlier palatial period, a completely different situation is presented by the
VI B2 period settlement. The village is articulated along a network of more or less orthogonal
roads. Housing complexes are small and they consist of rectangular rooms equipped with
ovens, circular hearths, benches, basins, small platforms, silos. Most of these facilities were
used to carry out household activities or to prepare food. Large amounts of burnt cereals and
legumes have been found throughout the village. Courtyards and open areas were mainly used
for working. There are no prominent buildings, except a large wall of mud bricks laid on a
stone footing. This wall is approximately 4 m thick and was built in the northern area of the
village, apparently around the upper part of the mound: it is thus very probable that there was
a sort of fortified “acropolis” on the top of the hill. This impressive structure appears to have
been built earlier than the rest of the village and chronologically is probably more closely
connected to the “Royal Tomb”.

Compared to the previous palatial period, a much larger amount of remains of metallurgical
activities in the village dating to period VI B2 was found. These findings show that there was
a drastic change in metallurgy (fig. XIII.2). The remains consist of pins, rings and tools, such
as chisels and punchers. No “special” objects were found, there are neither weapons nor
refined objects and all items are made in copper with a very low arsenic content. Pins and
chisels were found in the southern area of the village, especially in building VIII (one pin in
A306 and A153-A172; one pin and a chisel in A167-A326, fig. XIII.4: 6). Two chisels and a
pin were found in the road A130. Some metal objects were also found in building IX. A pin,
a awl and a chisel were also found in A170 (fig. XIII.4: 5, 8), another pin and a awl in A177
and A200 respectively (fig. XIII.4: 7). Among pottery found in this building, in particular in
room A170 (the room with the largest number of metal items) objects used for solid food and
liquid consumption prevail; only two containers used for food storage were found. This room
appears to be somehow functionally different from the other rooms of the complex53. Among
the findings, there are some peculiar rings made of twisted copper wire ending in a “T” shape
(fig. XIII.5: 3). These rings were found in the northern area of the village. More precisely,
one ring was found in A671, probably a partially open area, and 3 rings were found in A736,
a small room where large amount of pottery was found; A736 probably was a small storage
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room54. The impression given by these little rings is that they were part of a composite object
used either for a practical purpose or as an ornament. Four identical objects were found in a
cist grave dating to Early Bronze Age I of Nevalı Çori55.

In further detail, objects found in the village include the following: a awl with circular
cross-section, of which one end is sharpened and the other flattened; a sort of perforator with
square section (fig. XIII.4: 8) and a bone handle in a good state of conservation (As 1,4%);
chisels with a narrow body and a more expanded profile (in this case the content of arsenic
is higher: As 2-3%); pins with a conical head decorated with engraving and parallel lines
carved on the stem (fig. XIII.4: 1). Similar objects have been found in Hassek56, Carchemish57,
Birecik58, Nevalı Çori59 and in a tomb located in Arbit, in the Khabur Valley, which can be
dated to the “Ninivite 5” period60. Objects similar to the pin found in A326, but with an
undecorated conical head (fig. XIII.4: 2) and parallel lines carved on the stem, were found in
Norşuntepe61, Taşkun Mevkii62 and Birecik63. A particular type of pin with a “loop-shaped”
head made of copper was found not only in A170 (fig. XIII.4: 3), but also in the “Royal Tomb”
(fig. XIII.4: 15). Similar pins have been found in sites located along the Upper Euphrates64.
All of these contexts probably date back to the beginning of the 3rd millennium BC. Large
amounts of similar awls, chisels and pins have been found in the Caucasus, both in the areas
under Maikop influence (in the north) and in those with predominant Kuro-Arax culture
(southern area)65. This strengthens the hypothesis of intense formal relations between these
regions which has already been observed.

The distribution of slag in the village shows that residues of metallurgical processes are
widely spread: in the road in the north-western sector (A674, A893), in the road in the southern
sector (A130, A173) and in A472. In the central axis of the village (A199) no slag were found.
But what is most significant is that the metal-processing activities carried out in the village
in the VI B2 period of Arslantepe are not only indirectly testified by the presence of slag,
crucibles and ores practically spread everywhere, but also more directly documented, in the
northern part of the village, in a large area divided in the center by two small rectangular
buildings (A309 and A312), probably used as storage rooms. The southern and eastern parts
of this area (A261, A310 and A313) were intensely used for the slaughtering of animals; the
northern part (A671) was actually a metallurgical workshop66 (figs. XIII.2; XIII.5: 5). There,
a small pit bearing intense traces of fire was found, some fragments of crucibles were spread
on the floor in that part of the courtyard, and copper ores were found near the above mentioned
pit, together with some stone pestles probably used for fragmenting and preparing ores before
actual smelting. Thus, Arslantepe is one of the very rare sites testifying smelting activities

Economic Centralisation in Formative States. Chapter XIII

268

54 Piccione 2009: 84.
55 Grave 37, Becker 2007: 112, Pl. II, 37, 2.
56 Behm-Blancke 1984: fig. 8.
57 Woolley, Barnett 1952: KCG1 and KCG2, Pl. 61.
58 Squadrone 2007: fig. 13, 1.7.
59 Becker 2007: Pl. F, 3.
60 Mallowan 1937: fig. 12, 10; 1964: 147.
61 Hauptmann 1972: Pl. 69.
62 Helms 1973: fig. 10, 71/19.
63 Squadrone 2007: fig. 13, 1.2.
64 Norşuntepe: Hauptmann 1982: Pl. 26, 4; Taşkun Mevkii: Helms 1973: fig. 10, 71/17; Birecik: Squadrone 2007:

fig. 13, 1.8.
65 Courcier 2007: figs. 5-6, 21.
66 Palmieri et al. 1999: 143, fig. 3.



STUDI DI PREISTORIA ORIENTALE 3

269

Fig. XIII.5 – 1: The group of weapons in situ, room A113, period VI A; 2: gold disc from temple B, period VI A
(scale 2:1); 3: copper “T” shaped ring from the VI B2 village (scale 1:2); 4: crucible and slag from the VI B2 village; 

5: metal workshop.



inside settlements during Early Bronze Age I. Collected data suggest elementary smelting
techniques: the smith melted ores directly in the crucible, as during periods VII and VI A. 

Crucibles were also found in other areas of the village: in A640 and A671 (very close to
the courtyard); in the western area of the village and in a very unusual premise in the south-
eastern area named A472, perhaps arranged on two floors. Other elements used for smelting
processes were also found in these rooms. In the room there were a crucible and some collapsed
material on the floor, a big lump of material with a core of iron ore and an external layer was
of copper ore. Probably, raw material was kept inside this building67.

Crucibles pertaining to Arslantepe’s period VI B2 are different from those used in the
earlier periods (fig. XIII.5: 4): they are now cylindrical in shape, the base is curved and the
capacity of the container is substantially higher. Although – as has already been stated –
smelting processes are still carried out into a crucible the organization of craftwork seems to
have undergone significant changes. The unitary amount of smelting processes becomes
important, probably in response to the growing needs of the Arslantepe community68. 

Another radical change concerns the kind of ores used for metallurgy. Chemical investigations
have shown that level VI B2 features copper and iron ores only, especially pyrites and
calcopyrites, while there are ores containing lead and arsenic are now completely missing.
This aspect is further confirmed by the results of analyses carried out on slag and metal drops
found inside the crucibles. Ores must therefore have been imported from a single deposit or
from mines with homogeneous composition. 

Taking into consideration the data corpus as a whole, it seems that during period VI B2
metallurgy was widely practiced in the village, especially in its northern area; large open spaces
and the presence of storage areas facilitated this kind of activity. The central core of the excavated
area (that is, complexes VIII, IX and XX) is either completely untouched by or only indirectly
involved in smelting activities. It is also relevant to notice what kinds of objects are produced.
During period VI B2, apart from the extraordinary objects found in the Royal Tomb (a closed
and special context, separated from the rest of the village and probably dating to a slightly earlier
period than its full development) metallurgy produced mainly work tools. This is in line with
the hypothesis that the site was mainly inhabited by farmers and herdsmen, requiring the
production of metal tools for everyday work. There is no trace of weapons or luxury items. 

METAL PROCUREMENT

Where does the raw material for the metal objects made in Arslantepe during Late
Chalcolithic 4-5 and Early Bronze Age I come from? Many teams of archaeologists have
sought to locate ancient mines in Anatolia69. Metallurgy in Arslantepe during the second half
of the 4th millennium is characterized by the use of pure copper and arsenical copper associated
with nickel and antimony. This is also frequent in other sites located along the Upper Euphrates.
The recurring presence of arsenic, antimony and nickel in different concentrations raises the
question of whether the arsenic-copper alloy was intentionally created or not and poses the
problem of connections with the use of polymetallic ores. As yet, neither Chalcolithic nor
Early Bronze Age findings offer clear evidence of deliberately carrying out alloying processes
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in order to produce arsenical copper with high nickel content. However, it is possible that
composite ores were intentionally chosen. 

Many investigations have been carried out on the northern hillsides of the Anti-Taurus
mountains along the axis Ergani-Malatya70. The Ergani Maden mining area today has a
drastically different aspect than in the past. Mineralization deposits located in the upper layers
of the mining area (the ones presumably used in ancient times) have been completely removed.
The ores existing here today are mainly pyrites and calcopyrites and can only be found in
deep layers. The areas adjacent to Ergani Maden, which has at least partially retained its
original landscape featuring superficial mineralization, now produces carbonates (such as
malachite), especially in Osan and Hacan. In other small deposits in the area mixed ores were
found such as calcopyrite, pyrite, malachite and bornite, containing a share of copper amounting
to 10%. There is no arsenic in Ergani, while ores found in Osan contain a 0,1% share of
arsenic. Another important mining area is the polymetallic deposit of Keban, 60 km north-
east of Malatya, known for mineralizations of lead, lead-silver and zinc. Other investigations
have shown that copper and iron ores are also present in the area, as well as copper ore
containing lead, zinc and arsenic (in some samples the content of arsenic reaches 6%). Ores
collected on the top of zeytin Dağ, a hill near Keban, contain a content of arsenic amounting
to over 20%. Only 15 km south-west of Arslantepe there are lead and zinc deposits, the Cafana
mine. This mine has been active up to only a few years ago; the ore deposits were certainly
already known in the second half of the 3rd millennium BC. An archaeological site dating back
to Early Bronze Age III, Kurşunlu Mezrası, is located within a few metres from the modern
mine. A fragment of pottery found in this settlement features drops of lead, constituting sure
evidence of smelting activities71. However, there is no evidence that this mine was already in
use in the first half of the 3rd millennium. 

Procurement of metal for the objects made in Arslantepe has been investigated by carrying
out an analysis of lead isotopes on ore samples and other objects collected during excavation.
The results have been compared to those obtained for ores associated with specific deposits72.
The results are encouraging and suggest continuing investigation in this direction; however,
the source of procurement is still far from clear. One of the main problems is that the results
of lead-isotope investigations of objects found in Arslantepe supply more variables than do
specific mining areas. Of course, this makes it more difficult to reconstruct a coherent scenario
with regard to the procurement of metal. For example, lead-isotope composition in objects
made of arsenical copper varies substantially as compared to objects made of copper-arsenic-
nickel alloy or silver-copper alloy. Moreover, the metal used for the weapons found in the
closed, coherent context of the Royal Tomb might have been mined in a single mining district,
or, at least, in a well-defined area. Instead, in every artifact there is at least one ore related to
the northeastern Anatolia deposits, especially from Asarçik, and Harköy (in the Giresun
province) Kayabaşı, Karadağ and Kürtün near Trabzon, Madenli/Cayli and Cayli in the Rice
province and Murgul (the largest mineralization area in the region) and Gümüşhaneköy, which
is located in the province of Artvin, near the Georgian border. As far as silver is concerned,
none of the material analyzed so far qualifies as a potential source of metal for the artifact
found in Arslantepe, even though several silver deposits of the Keban area and the nearby
Cafana mine were already used in ancient times. 
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Fig. XIII.6 – 1: Swords and spearheads from Arslantepe VI A; 2-5: spearheads, diadem and metal vessels from 
the “Royal Tomb”.



METALLURGY AND POWER IN ARSLANTEPE

What, then, are the main features of metallurgy in Arslantepe and what is the connection
between toreutics and structures of power as recognized in Arslantepe between the end of the
4th and the beginning of the 3rd millennium? One of the most conspicuous aspects is the
continuity of the productive systems between period VII and period VI A. Although it is true
that very few objects dating to period VII have been found, the use of composite ores containing
arsenic, nickel, lead and, in some cases, antimony, is totally identical. The same result emerges
from the analysis of slag. In both periods ores were smelted directly in the crucibles. The
latter are themselves evidence of continuity, being very similar to the conical bowls associated
with distribution of food to subordinates of the temple/palace.

In period VI A, nearly all materials connected with metallurgy come from the area of the
palace: the core of metallurgical activities is centered around the building where the weapons
were found. To make these extraordinary weapons, the ancient smith carefully measured raw
materials, in order to cast metal objects with precise mechanical characteristics and a carefully
chosen level of hardness. Moreover, as we have already stated, the decoration of inlaid silver
triangles can only be made by highly-skilled metalworkers. Lastly, another element which
must be considered concerns the distribution of objects inside the palace: weapons are
“segregated” in one room, there are no other weapons in the rest of the complex, while quite
a large amount of other small objects was found. It seems that in Arslantepe smiths making
weapons and those making work tools and small decorative objects had separate and distinct
roles. Swords and spearheads were probably made by specialized bladesmiths73. Whether
weapons were forged directly in Arslantepe or arrived to Malatya through trading between
local hierarchies is hard to determine. However, the results of lead isotopy investigation do
suggest a link between the Malatya plain and the Black Sea and Caucasian areas.

Quite a few sites along the Turkish Euphrates show signs of a strong metallurgical tradition
dating to the middle of the 4th millennium74; however, the role played by metal seems to have
been different in Arslantepe, where a strong link seems observable between metallurgy and the
organization of power. Metal objects are evidence of prestige and power; this can easily be
inferred from the separation of metallurgy processes: objects especially made for the élite are
clearly separated from everyday objects used by common people. Along the river Euphrates
and up to the border with Syria this phenomenon is evident only after the end of the 
4th millennium, never before. It is thus possible to state that metallurgy in Arslantepe takes on
an important role as a double link: on one side, between the north-eastern regions of the anatolian
highlands toward the Black Sea coasts and Transcaucasia, on the other side with the regions of
Upper Mesopotamia. However, Arslantepe is not only a link between two regions, but also one
of the leading actors of civilization in the area: metal is produced in Arslantepe, raw material
is delivered, symbolic objects are either cast directly in situ or ordered from specialized
workshops. The sword appears for the first time in the Near East in Arslantepe: according to
the sword’s hardness, the balancing of the blade and the hilt and the making of the blade itself,
the sword can certainly be classified as an offence weapon. The sword found in Arslantepe and
the site itself are thus one of the first evidences of a radical change occurred in warfare, which
will assume an increasingly predominant role in the successive great empires of the Near East. 
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After the fall of the palatial élite and the successive collapse of the palace itself, the site
was occupied for a very short time by people who did not leave significant traces (VI B1).
After a short time, in the south-western area of the mound a princely tomb, probably the grave
of a chief, was built; a defensive wall for a fortified citadel dating to period VI B2 was also
built, perhaps at the same time as the tomb. The funerary gifts consisted mainly of weapons;
the manufacturing of some of them is identical to that of weapons found in the palace. The
other objects were certainly cast by highly-skilled craftsmen who knew how to forge different
kinds of metal such as copper and silver and to make sophisticated artifacts. It is therefore
possible that the objects in the tomb were made by the same complex of smiths and workshops
serving the palatial élite in the former period.

In the village dating to VI B2, outside the defensive wall, metallurgy was different. It is
adamantly clear that smelting was carried out directly inside the village, and especially in a
courtyard where several polyfunctional activities took place and which shows clear signs of
metal and ore processing activities in situ. It is true that smelting was still carried out directly
into the crucible; however, the crucible itself was now cylindrical, had larger capacity and
was probably purposely made in order to increase the quantity of metal that could be cast into
it. Findings are mainly work tools; there are no weapons. Ores are only pyrites and calcopyrites,
completely different from the polymetallic ores used during previous periods. This material
can be easily found in mineralization areas not very far from the site. In any case, this change
in metallurgy presumably indicates that the areas of procurement of metal were different from
those of previous ages. Something must have happened if metalworkers of Arslantepe at the
beginning of the 3rd millennium stopped using composite ores and started experimenting
exclusively with sulphides, which require a more complex smelting process. 

The fall of the palatial system (and, subsequently, of the administrative and political power
organization which stood behind it) at the end of the 4th millennium must have made the
sources of ore less accessible. This is probably due to the collapse of previously established
political relations with political groups ruling entities located in remote areas . However, the
smiths of the VI B2 period Arslantepe village used metal supplied by other mining areas and
exclusively experimented the use of sulphides. This is probably the result of a drastic change
in the political system, a change which required a different approach toward resources in the
area. However, this change is probably also due to the new needs of the local community:
manufacturing of metal grew increasingly oriented toward utilitarian production, both in terms
of quality and quantity.
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