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Archaeological investigations carried out at the Early Neolithic coastal site of Coşkuntepe in northwestern

Turkey yielded an assemblage of 110 obsidian artifacts displaying the macroscopic characteristics of the

well-known obsidian deposits on the Cycladic island of Melos. Analysis of three samples from this

homogeneous obsidian assemblage using both X-Ray Fluorescence and Laser Ablation High Resolution

Inductively Coupled Plasma Mass Spectrometry confirmed that these artifacts were derived from Melos.

The presence of these Melian obsidian artifacts at Coşkuntepe, along with a few pieces with central

Anatolian macroscopic characteristics, is intriguing because intensive production of tools made of local flint

was also identified at the site through the analysis of surface scatters. This finding raises the question of the

status of obsidian and associated procurement systems. The presence of obsidian can be also used to

argue that certain coastal villages acted as nodes of exchange for Aegean seafarers at times in the late 7th

millennium B.C.
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Introduction
The Cycladic island of Melos was the main source of

obsidian in the Aegean world. This raw material was

exploited and distributed throughout the region from

the Final Palaeolithic period until the Bronze Age

(Carter 2009; Runnels 1983; Torrence 1986). The

distribution of Melian obsidian has often been used

to investigate the mechanisms of trade in the Aegean

area, particularly during the Neolithic and Bronze

Age periods (Karimali 2000; Perlès 1990a; Torrence

1986). In the Early and Middle Neolithic of Greece

(ca. 6600–5800 CAL B.C.), obsidian trade appears to

have been in the hands of itinerant specialists who

were both seafarers and skilled knappers; they were

responsible for the exploitation of the Melian

quarries and for the production and distribution of

obsidian blades and bladelets (Perlès 1990a, 2004).

Direct procurement at the sources as well as

distribution by specialists can be inferred for the

Late and Final Neolithic (Perlès 2004; Torrence

1986), while varied and sometimes complex systems

of production and redistribution have been demon-

strated for the Early Bronze Age (Carter 2007, 2008;

Karabatsoli 1997; Runnels 2001). The presence of

obsidian in the Final Palaeolithic and Mesolithic

deposits at Franchthi Cave, four millennia earlier,

shows, however, that knowledge of both navigation

techniques and the island’s resources was established

well before the onset of the Neolithic (Perlès 1987,

1990b). A putative millennia-old interaction sphere

around the Aegean Sea (Broodbank 1999, 2000, 2006;

Runnels and van Andel 1988; Thissen 2005: 38) may

thus have provided the necessary information about

new lands for colonization on the Greek mainland at

the onset of the Neolithic.

Melian obsidian artifacts have been identified at

numerous Early Neolithic sites (ca. 6800–6000 CAL

B.C.) on the Greek mainland and on some Aegean

islands (Perlès 2001; Torrence 1986). More recently,

several Early Neolithic sites in western Turkey have

yielded obsidian from Melos and demonstrate that its

distribution extended to the eastern side of the

Aegean Sea (see below). The increasing number of

archaeological excavations and surveys of Neolithic

settlements in western Turkey have started to fill up

what was, until a few years ago, almost an archae-

ological void for the Neolithic. New archaeological

excavations conducted at Early Neolithic sites dated

to ca. 6500 CAL B.C., such as Yeşilova, Ege Gübre,

Ulucak, Araptepe, and Dedecik-Heybelitepe in the

Izmir region (FIG. 1) shed new light on the

Neolithization of west-central Turkey (Çilingiroğlu

and Çilingiroğlu 2007; Derin 2007; Derin et al. 2009;

Sağlamtimur 2007; Lichter 2002; Lichter and Meriç

2007). Several of these sites have yielded Melian
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obsidian, sometimes in large quantities (Lichter and

Meriç 2007).

In northwestern Turkey, some 170 km north of the

Izmir region, surface investigations undertaken at the

Early Neolithic coastal site of Coşkuntepe (FIG. 1)

yielded 118 obsidian blades and flakes, many of

which are macroscopically similar to Melian obsi-

dian. The presence of Melian obsidian tools at

Coşkuntepe is intriguing because intensive produc-

tion of tools made of local flint was also seen in the

surface material. In addition, central Anatolian

obsidian was also reaching the Troad during the

Neolithic (Pernicka et al. 1996). One goal of the

present study was to investigate whether or not

obsidian tools at Coşkuntepe were derived from

Melos by using both X-Ray Fluorescence (XRF) and

Laser Ablation High Resolution Inductively Coupled

Plasma Mass Spectrometry (LA-HR-ICP-MS). The

results indicate that Melian obsidian actually made

its way to the site. Because of export permit

restrictions, only three samples were sent for analysis,

but our long experience in analyzing Melian obsidian

makes us confident that most of the assemblage is

Melian. Thus, the second aim of the present study is

to explore how these obsidian artifacts reached a site

that is, so far, the northernmost point where Melian

obsidian is found during the Early Neolithic, more

than 330 km away from the source. None of the

obsidian from the Early Neolithic site of Hoca Çeşme

(FIG. 1), on the mouth of the Meriç River in Turkish

Thrace, has been analyzed so far, and it is difficult to

know whether the Melian trade network extended

even further to the north.

A minority (n5 8) of the artifacts from Coşkuntepe

displayed macroscopic Anatolian characters, which

suggests that Melos was not the only source of

obsidian for the settlers of the site. This highly

transparent gray obsidian with a very fine and vitreous

texture is strongly reminiscent of the obsidian from

central Anatolian sources such as Göllüdağ (FIG. 1).

Figure 1 Melos and Early Neolithic sites in western Turkey mentioned in the text. Central Anatolian obsidian sources are also

shown as well as sources in the Carpathians.
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Given the small number of samples that could be

chemically analyzed, we focused on samples that

presented macroscopic Melian characteristics and

not Anatolian ones.

The Site of Coşkuntepe
Coşkuntepe has often been regarded as the western-

most Early Neolithic site in Turkey (Seeher 1990;

Takaoğlu 2005). Overlooking the island of Lesbos

(FIG. 1), the site is located at 230 masl at the end of a

high promontory, roughly 1 km from the shoreline.

This promontory with steep slopes on three sides is

accessible only from the north. No archaeological

excavation has been undertaken at the site so far.

Surface surveys were conducted at the site and its

vicinity in 2004 and 2005 to determine the cultural

affiliation of Coşkuntepe and to reconstruct in part the

subsistence strategies adopted by the Neolithic settlers

of the site (Takaoğlu 2005). The site of Coşkuntepe is

dated to ca. 6200 B.C. based on stylistic comparisons of

Coşkuntepe pottery with the pottery from sites which

have radiocarbon dates from good stratified contexts,

including Hoca Çeşme and Ulucak (Takaoğlu 2005:

421). New radiocarbon dates and comparisons with

the finds from Yeşilova in the İzmir region (Derin

et al. 2009: 13) also support this dating. The surface

survey helped us to understand why the Neolithic

inhabitants of Coşkuntepe chose to settle in rather

rugged terrain near the coast, despite the fact that

there was no shortage of fertile land either in the Troad

or around the shallow bays along the Aegean coast.

Archaeological evidence from Coşkuntepe and its

immediate vicinity indicates that some Aegean

Neolithic coastal societies could have supplemented

their economic base with non-agricultural production

strategies. Millstone production was documented at

Coşkuntepe and the site environs are rich in outcrops

of andesite and basalt (Takaoğlu 2005). The question

of whether millstone production was intended for

regional exchange is difficult to evaluate in light of the

small number of Neolithic settlements with millstones

in the Troad and neighboring areas.

Surveys at Coşkuntepe also yielded a high density

of flakes derived from on-site flint artifact produc-

tion. Nearly 2400 chipped stone artifacts, predomi-

nantly made of flint of varied texture and color, were

recorded in 2004 and 2005. Among these, 45 speci-

mens are unworked nodules and partially tested

cores, while blades, bladelets, awls, and waste flakes

constituted most of the assemblage. The number of

obsidian artifacts (118) appears very low when

compared to the flints (only about 0.5%). As

mentioned above, 8 of the 118 specimens are highly

transparent and gray. These blades and flakes have

the very fine and vitreous texture characteristic of the

obsidian of central Anatolian origin. The remaining

110 are gray and have a rougher texture (FIG. 2); only

a few of these Melian obsidian artifacts are flakes,

Figure 2 Melian obsidian artifacts found on the surface at Coşkuntepe.
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while the majority are small blades and bladelets, at

least partly produced by pressure flaking. This seems

to indicate that obsidian arrived at Coşkuntepe

through exchange as preformed cores or already-

flaked artifacts.

Methods of Analysis
The analyses of these obsidian artifacts (FIG. 3) were

conducted at the Ernest-Babelon Center at the Institut

de Recherches sur les Archéomatériaux (Université

d’Orléans). Two non-destructive methods were used to

determine the origins of the obsidian (Gratuze 1999;

Astruc et al. 2007), X-Ray Fluorescence (XRF) and

Laser Ablation High Resolution Inductively Coupled

Plasma Mass Spectrometry (LA-HR-ICP-MS).

XRF is a semi-quantitative technique. To differ-

entiate the obsidian sources we measured nine minor

and trace elements: calcium, titanium, manganese,

iron, rubidium, strontium, yttrium, zirconium, and

niobium. Geological and archaeological samples were

jointly analyzed and data were compared using

simple binary diagrams. X-rays were generated with

a tungsten tube operating at 45 kV and 0.8 mA.

Analytical parameters were as follows: acquisition

time of 1200 seconds, no metallic beam filter, beam

collimator diameter 1.5 mm, and the energy domain

for elemental analysis was 0–25 keV. The net signal

measured for each element was normalized by the La-

tungsten X-ray.

LA-HR-ICP-MS is nearly non-destructive, as it

leaves a crater in the obsidian artifact which is invisible

to the naked eye. We measured the concentrations of

32 elements in each selected sample. Elements such as

zirconium, yttrium, niobium, barium, strontium,

cerium, lanthanum, and titanium were the most

powerful for distinguishing obsidian outcrops. The

attribution to an obsidian source was established by

comparing the compositions of the archaeological

samples to the compositions of samples in the obsidian

source dataset. LA-HR-ICP-MS operated as follows.

The object placed in the ablation cell was sampled by

an Nd YAG pulsed laser whose frequency was

quadrupled allowing it to operate in the ultraviolet

region at 266 nm. The diameters of the ablation

craters ranged from 60 to 100 mm, and their depth was

around 250 mm. An argon gas flow carried the ablated

aerosol to the injector inlet of the plasma torch, where

the matter was dissociated, atomized, and ionized. The

ions were then injected into the vacuum chamber of a

quadrupole system, which filtered them by their mass-

to-charge ratio. The ions were then collected by a

channel electron multiplier. The isotope 29Si was used

as an internal standard and the Standard Reference

Materials 610 from the National Institute for

Standards and Technology were used for external

standardization.

Studied Samples and Results
As stated above, three obsidian blades recovered at

the Neolithic site of Coşkuntepe were analyzed

(FIG. 3). For XRF analysis, some geological obsidian

from Carpathian, central Anatolian, and Melian

obsidian sources were analyzed together with the

artifacts. These geological samples come from Acıgöl,

Korudağ, and East Göllüdağ in Turkey; Melos (the

two different outcrops of Demenegaki and Sta

Nychia) and Giali in Greece; and the outcrops

located near Tolcsva, Mad, Cejkov, and Kasov in

the Carpathians. Results obtained by XRF analysis

shows that the artifacts from Coşkuntepe are closely

related to the Melian sources (FIGS. 4, 5), and are

unrelated to any other sources (see analytical data in

Biagi et al. 2007; Gratuze 1998, 1999; Poidevin 1998;

Ròzsa et al. 2006). However, XRF analysis did not

allow attribution to one of the two Melian obsidian

outcrops of Demenegaki or Sta Nychia. More precise

characterization using LA-HR-ICP-MS was then

carried out to determine the precise origin of the

artifacts. For these measurements, only samples from

Melos (Demenegaki and Sta Nychia outcrops) were

analyzed together with the artifacts because no

overlap with the other obsidian sources was observed

using XRF. The measured compositions showed that

one of the artifacts (number 1) comes from the

Demenegaki outcrop while the two others (num-

bers 2 and 3) come from the Sta Nychia outcrop

(FIG. 6). The two Melian outcrops were thus repre-

sented in this small sample. Unless the complete

obsidian assemblage at Coşkuntepe had been ana-

lyzed to assess relative frequencies, the analysis of a

few more pieces would have added little or no

information.

Interpretation of the Evidence
The first archaeological evidence for the presence of

Melian obsidian in western Anatolia goes back to the

1960s, when two obsidian artifacts from the site of

Moralı were shown to originate from Melos on the

basis of trace elements analyses (Renfrew et al. 1965:

238). These specimens were apparently selected from

the materials collected by David French during his

surveys of the region, also conducted in the 1960s
Figure 3 Three Melian obsidian samples used in sourcing

analyses.
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(French 1965, 1969). It is reasonable to date these two

obsidian specimens to the late 7th and early 6th

millennia B.C. since most of the surface pottery from

Moralı displays the characteristics of this period

(Takaoğlu 2004).

Archaeological excavations at the Early Neolithic

site of Dedecik-Heybelitepe in 2003 and 2004 provided

data concerning the introduction of Melian obsidian

into western Turkey (Lichter and Meriç 2007: 386;

Herling et al. 2008: 51, table 2). Dedecik-Heybelitepe is

located near the mouth of the Gediz River to the north

of Izmir Province (FIG. 1) and is dated to the late 7th/

early 6th millennium CAL B.C. More than 350 obsidian

artifacts were recovered. Of the 10 obsidian tools

analyzed by neutron activation from Dedecik-

Heybelitepe, five were attributed to Demenegaki, four

to Sta Nychia, both on Melos, and only one to the

Nenezi Dağ deposits (FIG. 1) in central Anatolia.

According to the excavators, obsidian was acquired

as cores and flaked at the site to produce blades and

bladelets (Herling et al. 2008: 55). The conspicuously

small number of flakes (Herling et al. 2008: 29), the

presence of only two fragmentary cores, and the

overwhelming predominance of blades and bladelets,

however, lead us to believe that at least some of the

blades and bladelets may have been introduced as

finished products. It is noteworthy that at Dedecik-

Heybelitepe the number of flint artifacts roughly

equals the number of obsidian artifacts. Contrary to

the situation at Coşkuntepe, raw materials for produ-

cing flaked lithic tools seem to have been rare. Recent

analyses, which are soon to be published, reveal that

Melian obsidian was also imported to the site of

Ulucak, in the Izmir region (Çilingiroğlu et al. 2004:

52; Çilingiroğlu and Çilingiroğlu 2007: 366; Çiler

Çilingiroğlu, personal communication 2010).

Although Melian obsidian was very common at

Dedecik-Heybelitepe, recent archaeological excava-

tions conducted at the Early Neolithic sites of

Yeşilova, Ege Gübre, and Araplı in west-central

Turkey, not far from Dedecik-Heybelitepe, have not

yet yielded definite evidence that these sites also had

access to Melian obsidian. The obsidian tools from

the Early Neolithic levels at Yeşilova and Ege Gübre

have not yet been analyzed (Sağlamtimur 2007: 375;

Derin 2007: 382, fig. 15; Derin et al. 2009: 19).

The mechanisms and routes by which this obsidian

was obtained by the inhabitants of west-central

Anatolia and of Coşkuntepe to the north remain

unclear. Until more samples are available and more

detailed technological analyses have been conducted,

several hypotheses can be put forward. Direct

procurement of obsidian nodules at Melos is the

least likely hypothesis, considering the distance

involved and the very scarce evidence for the initial

stages of the reduction process at the well-documen-

ted sites. It might be relevant to note that in Greece

direct procurement of obsidian at Melos by mainland

villagers cannot be identified before the Late

Figure 4 Analytical results obtained from LA-HR-ICP-MS.

Results in part per million (ppm): 1 ppm 5 0.0001 weight

percent.

Figure 5 Y//Zr-Nb//Zr binary diagram of the obsidian analyzed

with LA-HR-ICP-MS. Binary diagram reporting the ratio of

concentrations of Yttrium//Zirconium (Y//Zr on the X axis)

versus Nilobium//Zirconium (Nb//Zr on the y axis) for the

obsidian analyzed with LA-HR-ICP-MS.

Figure 6 Map of Melos and the two obsidian sources,

Demenegaki and Sta Nychia.
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Neolithic (ca. 5600 CAL B.C.) (Perlès 1990a). Down-

the-line trade through the Cycladic and eastern

Aegean islands is also unlikely, since no Early

Neolithic settlements have been reported from the

southeastern Aegean islands (Broodbank 1999). A

more northern route, via the Sporades, would

considerably increase the distance between the source

and the recipient sites, and again raises the problem

of the absence of Early Neolithic sites on many of the

presumed intermediary points of exchange.

On the other hand, the evidence that led us to

suggest indirect procurement of obsidian in Early and

Middle Neolithic Greek mainland settlements,

through specialized seafaring knappers, would also

apply to western Anatolia: presence of obsidian in

inland farming settlements where knowledge of boat-

building and seafaring is unlikely; absence of the

initial steps of roughing out and shaping of the cores

at sites; small quantities at each settlement; massive

dominance of ‘‘plein temps de debitage’’ (i.e. blades

and bladelets); absence or extreme scarcity of cores;

and use of pressure flaking which is characteristic of

specialized production intended for widespread dis-

tribution (Perlès 1990a, 2004). At Coşkuntepe, the

use of pressure flaking on flint blades presumed to be

of local origin shows that the local artisans could

have flaked the obsidian blades themselves. But the

scarcity of obsidian flakes and the absence of cores do

not support this hypothesis.

The distances involved between Melos and wes-

tern Anatolia are also compatible with this hypoth-

esis: the maritime trip between Melos and the coast

near Dedecik-Heybelitepe is smaller than the dis-

tance between Melos and the Peneios River mouth in

Thessaly, Greece. On mainland Greece, quantities of

obsidian do not appear to decrease with distances

and do not suggest an inland down-the-line diffu-

sion. Assuming, therefore, that seafarers following

the coast provisioned Thessaly, the distance is

roughly 400 km to the Peneios River mouth and

260 km to the coast near Dedecik-Heybelitepe. The

distance from Melos to the Peneios River mouth is

also greater than the distance from Melos to

Coşkuntepe (ca. 330 km). Melian obsidian was also

reaching Crete during the Early Neolithic, some

110 km to the south with no intermediary island

(Evans 1964); therefore crossing stretches of open

sea was not a problem. Anatolian coastal sites may

thus have acquired their obsidian directly from

specialist knappers arriving by boat with their load

of obsidian and may, in turn, have exchanged it

with inland sites for agricultural products (Erdoğu

2003).

The possibility that similar production/distribution

systems operated in Greece and in western Anatolia

raises a fascinating question: were the same specialists

provisioning mainland Greece, Crete, and western

Anatolia? In the case of Greece and Crete, the answer

is ‘‘no.’’ There is actually no indication that the

working of obsidian in Crete was in the hand of

specialists. In addition, the flaking methods and

techniques, as well as the products, are entirely

different than those found on mainland Greece, as

observed by the authors (Conolly 2008). In mainland

Greece and west-central Anatolia, the methods and

the products are much more alike. In both areas,

pressure-flaking was applied using small flat plat-

forms, with preparation on their flaking surfaces, in

order to produce prismatic blades and bladelets.

However, detailed technological analyses would be

required to ascertain whether the technical traditions

are exactly the same. What the differences between

Crete and mainland Greece do demonstrate is that

the Melian sources were not controlled by a single

group. In addition, as noted above both Coşkuntepe

and Dedecik-Heybelitepe yielded samples deriving

from the two Melian sources, Sta Nychia and

Demenegaki. This is intriguing, since it hard to

envision reasons that would lead a group of obsidian

knappers to provision themselves at both sources at

the same time, either by circumnavigating half of the

island or by crossing over the island’s rough terrain.

Obsidian nodules are easily accessible and plentiful at

both sources and the quality is similar. Although

Torrence (1986: 96) considers Melos as a single source

(emphasis in the original), the presence of artifacts

from the two outcrops suggests either different

groups provisioning the Anatolian sites, or, at least,

different trips to and from Melos, with the successive

exploitation of the two outcrops (Carter 2008; Perlès

2004).

Finally, it is necessary to consider the possibility

that the settlers of Coşkuntepe did not obtain their

obsidian directly from itinerant specialists, but

through redistribution. Since some kind of specialized

production is probable at the site (for millstones and

possibly for flint tools), the obsidian could have been

acquired through exchange with another west-central

Anatolian community. If the presumed contempor-

aneity of these settlements is verified, down-the-line

trade from the Izmir region, sensu stricto, might have

to be ruled out by the scarcity or absence of Melian

obsidian at several settlements between the Izmir

region and Coşkuntepe. No site other than Moralı

provided definite evidence about the presence of

Melian obsidian between the Izmir region and

Coşkuntepe in the Early Neolithic period, but future

analyses of obsidian from excavated sites such as

Araplı and Ege Gübre will probably enhance our

understanding of trade involving Melian obsidian.

On the other hand, since long-distance trade is

demonstrated with obsidian, it cannot be ruled out

Perlès et al. Melian obsidian in NW Turkey
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for other products as well, such as millstones. The

inhabitants of Coşkuntepe may thus have been

trading directly with obsidian specialists, or they

may have exchanged their products for obsidian at

settlements located some distance away.

Conclusions
The presence of obsidian at Çoskuntepe, deriving

from the two sources on the island of Melos,

Demenagaki and Sta Nychia, adds new data to a

growing body of evidence showing that the western

Anatolian coast was fully integrated into the Melian

obsidian diffusion network. Examination of the

distances involved reveals that this should not be

considered as altogether surprising, since even the

Troad, the most northeasterly point where Melian

obsidian is presently recorded, is nearer to the sources

than is Thessaly.

Whereas in several regions of Greece local raw

materials were of poor quality and may have created

a need for obsidian, it is doubtful that the presence of

Melian obsidian at Coşkuntepe can be strictly

explained by technical requirements. Contrary to

the situation at Dedecik-Heybelitepe where suitable

raw materials appear to have been scarce, the

abundance and quality of local flints at Coşkuntepe

should have answered the needs of these early

farmers, or farmer-fishermen. Obsidian was probably

valued for its physical appearance and also because

of its exotic status, even more than for its functional

properties (Helms 1988). But exchange with other

communities may, by itself, have been the most

important factor. Trade includes not only the transfer

of material goods, but also of non-material goods

and services ‘‘which furnish information or confer

status, rank, prestige or power’’ (Runnels and van

Andel 1988: 93).

In this respect, it is worth considering again the

presence of central Anatolian obsidian at Coşkuntepe.

How can we explain the presence of central Anatolian

obsidian artifacts on the Aegean coast of Anatolia,

when the sources are, respectively, some 650 to 740 km

away from Dedecik-Heybelitepe and Coşkuntepe, and

when Melos is, by comparison, 300–380 km from the

same settlements? As mentioned above, a few obsidian

blades of presumed (at Coşkuntepe) or demonstrated

(at Dedecik-Heybelitepe) central Anatolian origin

have been found alongside the Melian ones. At both

sites, Anatolian specimens appear to constitute a small

portion of the obsidian assemblage. Unless they

correspond to different chronological episodes, which

does not seem to be the case at the latter site, it is even

less plausible to envision that their procurement

answered specific functional needs, which the Melian

obsidian would have already addressed. The presence

of central Anatolian obsidian in western Anatolia

seems to have aroused less excitement amongst

scholars than the presence ofMelian obsidian, perhaps

because the diffusion takes place within what is

nowadays a single political state, or because it only

involves inland routes and no navigation. Similarly,

the presence of Melian obsidian in Thessaly is deemed

‘‘normal.’’ Yet, considering the distances and quan-

tities involved, the diffusion of central Anatolian

obsidian up the western Anatolian coast perfectly fits

the model of diffusion of ‘‘prestige goods’’ (Renfrew

1984), and may be a better illustration of the special

status of obsidian and the social importance of trade

than the obsidian from Melos.
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Turan Takaoğlu (Ph.D. 2000, Boston University) is

Associate Professor at Çanakkale Onsekiz Mart
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culture,’’ in M.-H. Moncel and F. Frölich, eds., L’Homme et le
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N. Başgelen, eds., Turkiye’de Neolitik Dönem. Yeni Kazılar,
Yeni Bulgular. Istanbul: Arkeoloji ve Sanat Yayınları, 377–384.

Derin, Z., F. Ay, and T. Caymaz. 2009. ‘‘Izmir’in prehistorik
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