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Abstract 

Provenancing of obsidian artefacts has become an increasingly common practice in Near Eastern 

archaeology. However, knowledge of the geological sources of obsidian remains variable. The Group 

3d source remains the prime example; it was identified as chemically distinct in the 1960s and can be 

recognised as eastern Anatolian but it still lacks a specific geological location and has remained a minor 

detail in most publications. This article draws attention to the previously underappreciated 

importance of the source in later prehistoric periods, profiling assemblages of Group 3d obsidian 

artefacts from Ubaid and Chalcolitihic Kenan Tepe and Halaf Domuztepe in south east Turkey, as well 

as more isolated artefacts from a further twelve sites. It reviews our knowledge of the chemical 

composition of Group 3d obsidian and its physical characteristics. The article also explores the spatial 

and chronological distribution of this type of obsidian, which had a particular significance from the 7th 

millennium cal. BC onwards. 

 

Highlights 

• The Group 3d obsidian source is a distinctive type of obsidian, originating in eastern Anatolia. 

• It was widely circulated in the ancient Near East, especially in later prehistoric and historic 

periods. 

• It has been under-recognised in previous studies, largely due to small sample sizes and lack of 

study of later periods. 
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1: INTRODUCTION 

  

The identification of exotic raw materials at archaeological sites far from their sources has been an 

archaeological technique for over 100 years. During the intervening period the methodologies for 

correlating artefacts with sources have become increasingly refined and, in comparison to other 

materials, the major sources of obsidian used in the Near East might be considered to be relatively 

well characterised. However, our evaluation and interpretation of the presence of obsidian from sites 

which utilised a wide diversity of sources is less well developed, and this is especially the case when a 

few artefacts from a particular source are present (Tykot 2011; Milić 2016). Sometimes these artefacts 

may be outliers from other better-known networks (Campbell and Healey 2018; Frahm et al. 2016) 

but in other instances they may be from sources that have simply remained less well documented. 

 

Understanding this use of minority sources matters. It is true that, in most periods and over most of 

the Near East, obsidian from Göllüdağ East, Bingöl (A and B) and Nemrut Dağ provide the majority of 

obsidian in use at most sites but obsidian use can only partly, and probably not most importantly, be 

considered as an economic resource. Obsidian from less commonly used sources also occurs very 

regularly and may carry its own meanings and social significance. Indeed, the increasing diversity of 

the types of obsidian in use through time suggests that the exploitation of obsidian from less common 

sources may be part of a significant pattern (Campbell and Healey 2018). Obsidian provenance analysis 

is “not simply documenting source histories and the movement of obsidian in its own right (as raw 

material and/or end-product), but our ability to use the data as a proxy to reconstruct human actions” 

(Milić 2016, 101). Each source represented in an assemblage indicates a network through which 

communication as well as resource acquisition was enabled, rendering archaeologically visible chains 

of social relations along with geographical knowledge and movement. Understanding the complexities 

of connections in the Near East, and the meanings that might have been embedded in material culture, 

make it important to refine our knowledge of the lesser known sources of obsidian as much as the 

dominant ones. Here we profile our understanding of one geochemically defined group of obsidian 

artefacts in the Near East, which are without a known physical source, but which are becoming 

increasingly well documented.  

  



When provenancing of obsidian artefacts was first demonstrated in the Near East (Cann and Renfrew 

1964; Renfrew et al. 1966), there were a number of groups which could be identified on the basis of 

their chemical composition but which had not been located on the ground. Most of the original 

ambiguities have long been clarified, and new sources have been identified both in archaeological 

assemblages and in source areas. Chataigner (1998) provides a useful narrative of the identification of 

the originally unlocated sources in the Near East. On a more global level, by 1998 it was broadly true 

that “the world of unknown sources of archaeological obsidian is rapidly shrinking” (Shackley 1998, 

11). It would, however, be naive to pretend that issues around the geological sources of obsidian 

exploited in archaeological contexts in the Near East have been fully resolved. Some sources are only 

known from a small number of published analyses, for example the sizable complex of sources in north 

east Anatolia often distributed in secondary contexts along water courses (Brennan 2000; Chataigner 

and Gratuze 2014a and 2014b). Even in recent studies there are occasional artefacts that have a 

distinctive signature yet cannot be assigned to a known source, suggesting the tantalising possibilities 

of incomplete knowledge. In most cases, these are anomalies of individual artefacts. However, there 

is one geochemical group, identified in the 1960s, from which obsidian was regularly obtained by past 

communities in the Near East and whose exact location remains unknown. This is Group 3d (Renfrew 

et al. 1966, 33). Ironically, it is chemically highly distinctive and detectable by most analytical 

procedures.  

 

While this article is not able to offer the definitive solution to the problem of the geographical location 

of the source, we suggest that the artefacts made from this obsidian are more frequent and 

meaningful than previously assumed. The identification of 278 artefacts made of Group 3d obsidian 

in the archaeological assemblage from Kenan Tepe in south east Turkey (Campbell and Healey 2016) 

for the first time gives us the opportunity to profile the physical and chemical characteristics of a large 

number of artefacts of this source group. The further identification of 47 artefacts from Domuztepe, 

also in south east Turkey, provides a second assemblage of Group 3d obsidian. This allows us to 

examine the form in which the obsidian was obtained, the technologies used in its reduction and the 

type of artefacts made. A further 19 more isolated artefacts from twelve other sites have also been 

analysed, bringing the total of known Group 3d obsidian artefacts to 377, compared to the previous 

identification of only 33 examples. Six artefacts previously suggested to be made of Group 3d obsidian 

have also been reanalysed. From a chronological perspective, provenancing obsidian in the Near East 

has tended to focus on earlier prehistory, but our recent research on later material has started to 

show that the occurrence of artefacts of Group 3d obsidian has a distinct temporal profile and was 



used over a very wide region, albeit in rather small quantities at most sites (Fig. 1), being used in 

significant quantities from later prehistory to the early historic period. 

 

2: PREVIOUS IDENTIFICATION AND STUDY 

 

In the 1960s, Renfrew, Dixon and Cann identified artefacts of Group 3d obsidian at Ras Shamra, Dahran 

and Eridu, although the last of those was originally identified as Group 4c (Renfrew et al. 1966, Tables 

1 and 2). They initially recognised it “on the basis of an exceptionally high content of rubidium and 

lithium” (Renfrew et al. 1966, 33). However, probably due to its rarity in analysed material, Renfrew 

and Dixon (1976) were willing to suggest that their chemically-distinct Group 3d might still come from 

the same geological source as their Groups 3a and 3b, both also unlocated at that date but now 

identified with Meydan Dağ in eastern Turkey and Antiparos in the Aegean respectively. A further 

example from Tell Ubaid was analysed by INAA and, with a similarly high Rb value, was assigned to 

Group 3d (Wright 1969, Table 2). Wright also indicated that a possible Group 3d obsidian artefact 

came from Tilki Tepe (Wright 1968, Table 25; 1969, Table 5); however, it is difficult to verify this against 

the incompletely published compositional data. In the following decade, Epstein used INAA to analyse 

artefacts from Choga Mami and assigned two artefacts to his group T1 (Epstein 1977). While he did 

not explicitly identify his group T1 with Renfrew’s Group 3d, it had a very similar profile with a high 

value for Rb (see also the reanalysis of both artefacts below).  

 

In subsequent years, with the provenancing of a growing number of artefacts from Near Eastern sites, 

there has been a slow but steady increase in the number of artefacts with a similar composition that 

we would consider typical of Group 3d (Table 1). These have been identified at Tell Halaf (Schneider 

1990, 70), Yarim Tepe II ( Francaviglia 1994, Table 6; Chataigner 1998, Table 9), Tell Halula (Pernicka 

et al. 1997, 119), Tell Kashkashok (Chataigner 1998, Table 9), Mashnaqa (Chataigner 1998, Table 9), 

Tell Atij (Chabot et al. 2001, Table 1), Umm Qseir (Maeda 2003, Table 38; Maeda 2010, Table 3), Tell 

Arbid Abyad (Drapalova 2010, 77), Abu Hureyra (Carter et al. 2012), Tell Beydar (Gratuze and Zambello 

2014, Table 2), Tell Zeidan (Khalidi et al. 2016), Surezha (Khalidi et al. 2016), Arpachiyah (Khalidi et al. 

2016), Arslantepe (Mouralis et al. 2018), Körtik Tepe (Kartal et al. 2018, 93) and Ein el-Jarba (Carter et 

al. 2020).  

 

Some of these artefacts were originally categorised as unknown or tentatively associated with other 

poorly known source groups. For example, artefact HL12 from Halula was simply categorised as from 

an unknown source in the original publication (Pernicka et al. 1997, 119-120) and artefact 1106 from 



Arslantepe was identified as an outlier (Mouralis et al. 2018, supplementary data), while group T1 at 

Choga Mami was considered a source of unknown location (Epstein 1977, 92). However, in all the 

cases summarised in Tables 1 and 3, the high Rb values are very characteristic, usually in excess of 

400ppm regardless of analytical technique. This is much higher than any published data for other 

sources or artefacts in Anatolia or Armenia. There are Yemeni sources which have comparably high 

Rb values, which from a geographical perspective might be feasible sources for sites in the Gulf and 

southern Mesopotamian, but they also have high Zr values (typically above 1300ppm) that do not 

occur among the Group 3d obsidians and make them clearly distinct (Khalidi 2010, Table 1). Other 

elements also hint at a distinctive compositional profile. Renfrew et al. (1966, 33) identified the 

tendency to high values of Li. An association between a high Rb value and a high level of Pb was noted 

by Chabot et al. (2001, 253). Most recently, on the basis of three artefacts from different sites, Group 

3d obsidian has been noted as having “high contents of lithium, boron, rubidium and cesium” (Khalidi 

et al. 2016, 747). 

 

The precise geological origin of Group 3d obsidian has so far not been identified. Renfrew and his 

colleagues simply suggested that the source was “possibly in Armenia”, by which they meant eastern 

Turkey (Renfrew et al. 1966, 33). In her overview of obsidian in the Near East, Chataigner noted that 

Group 3d obsidian was often found together with obsidian from Bingöl and Nemrut Dağ, and more 

rarely, Meydan Dağ, suggesting a location in the region of Lake Van (1998, 317). This was echoed by 

Chabot et al. (2001, 253), who suggested the source was in the region of Lake Van, or a little further 

west. Most recently, there may be additional, unpublished geological work pointing to a potential 

location in the Bingöl area (Khalidi et al. 2016, 747).  

 

3: METHODOLOGY 

 

With one exception, the new analyses presented here were all carried out using portable X-ray 

fluorescence analysis (pXRF), an implementation of ED-XRF. This has been successfully used in a wide 

range of obsidian sourcing studies (Craig et al. 2007; Phillips and Speakman 2009; Nazaroff et al. 2010; 

Sheppard et al. 2010; Millhauser et al. 2015). In particular, it has been shown that it can effectively 

distinguish the major obsidian sources in the Near East (Forster et al. 2011; Frahm 2013; Milić 2014; 

Frahm 2014a and 2014b; Campbell and Healey 2016). In this study, analyses were performed using a 

Thermo Scientific Niton XL3t 980 GOLDD+. The instrument generates X-rays via a miniaturized 50 kV, 

200 μA tube with a silver anode. The XL3t GOLDD+ analyser has a silicon drift detector (SDD), with a 

resolution better than 155 eV. This model is similar to ones that have been successfully used for 



obsidian characterisation in the Near East and the Aegean by previous researchers (e.g. Frahm 2013 

and 2014b; Frahm et al. 2014 a and 2014b; Le Bourdonnec at al. 2013, 2015; Mouralis et al. 2018).  

 

In this study, the instrument’s mining mode (Cu/Zn) was employed, which uses fundamental 

parameters as an internal correction scheme. A 90 second reading time has been used, composed of 

20 seconds each using the main, low and high filters and 30 seconds using the light filter, the timings 

based on empirical tests to optimise speed and quality of readings. In many cases, multiple readings 

of the same artefact were taken to confirm that the measurements were repeatable; in these cases, 

the results presented here use a mean value. In most cases, readings were taken from samples more 

than 2mm thick, avoiding issues related to thin artefacts (Davies et al. 2011; Orange et al. 2013; Le 

Bourdonnec et al. 2013). Where readings were taken on small or thin artefacts, as in the case with 

some from Domuztepe in particular, the absolute values tend to be inflated (cf Frahm 2016) and have 

not been used in the calculation of summary statistics; however, the attribution of these artefacts to 

Group 3d appears secure due to the wide separation from other potential sources. Readings on 

international standards, always including SRM-278, were made within every session of analysis to 

monitor the consistency of the instrument over time. 

 

While the raw results from the instrument are already subject to a built-in internal calibration, a 

second calibration, based on a linear regression, is needed to ensure comparability with other 

analytical techniques and minimise intra-instrument variability over time. A reference set of 

international standards was used. These were analysed as compressed powder pellets and included 

SRM-278 (obsidian), BIR-1a (basalt), BCR-2 (basalt), W-2a (diabase), DNC-1a (dolorite), JR-1 (obsidian), 

JR-2 (obsidian), RGM-2 (rhyolite) and BHVO-2 (basalt). For most elements, there is an excellent degree 

of correlation between our calibrated, measured results and this external reference set of standards, 

with a standard R2 statistic of above 0.95. Obsidian artefact samples previously analysed by other 

major laboratories were also available and were used to confirm comparability of results. Except for 

a limited number of artefacts analysed in museums, all artefacts were cleaned in an ultrasonic bath in 

distilled water for 15 minutes before analysis.  

 

Precision and accuracy were monitored over multiple readings against international standards. A sub-

set is presented in Table 2 and Fig. 2 for the four elements that are of primary relevance to this article: 

Rb, Sr, Zr and Pb. The first three are the elements most widely used to differentiate Near Eastern 

obsidian sources using ED-XRF and are particularly well measured using pXRF. While less generally 

useful for other sources, Pb proves to be a helpful discriminator for Group 3d in particular. Relative 



standard deviations, calculated over 10 repeat measurements, are generally very low for Rb, Sr and 

Zr, being below 2.2% in all but one instance. The relative standard deviation of Sr for JR-2 is higher at 

7.2% and this is indicative of more variation in repeated measurements at lower concentrations of Sr, 

present in JR-2 at a level of less than 10ppm. Although our set of standards is not particularly well 

optimised for the range of Pb values seen in Near Eastern obsidian, the relative standard deviation for 

Pb ranges from 10.3% to 16.4%, so it is considerably less precise. However, this element remains a 

viable discriminator provided the difference between sources is relatively large. 

 

Much of our work has compared the analysis of artefacts to the analysis of geological samples held in 

Manchester, using the same instrument and procedures, so that most source assignment takes places 

independently of the results of other analysts and laboratories (cf Frahm 2013, 1087). However, inter-

technique compatibility is much more significant when considering all previous work in which Group 

3d obsidian has been identified, where we are interested in how distinct the composition of this 

sources is from other Near Eastern sources. Once the secondary calibration is applied, there is an 

excellent correspondence of the Manchester pXRF values to those of our set of standard reference 

materials for Rb, Sr and Zr; the R2 statistic is higher than 0.99 for all three elements (Fig. 2), by 

definition the same as the slope of the relationship. Pb is again less good but the R2 statistic is still 

above 0.93. Some of the variation is probably caused by the instrumental precision for Pb but the 

lower number of calibration points may also be a factor. 

 

Geological obsidian was available for comparison from all the known sources of obsidian in central 

and eastern Anatolia as well as the Armenian and Georgian sources, as part of the Manchester 

Obsidian Laboratory Source Reference Set, version 3.70, which comprises 1488 samples from 51 

sources and sub-sources. 

 

4: RESULTS OF GEOCHEMICAL ANALYSIS 

 

Archaeological artefacts relevant to this discussion that have been analysed using pXRF come from 

Kenan Tepe, Choga Mami, Kavuşan Hoyük, Umm Dabaghiyah, Bouqras, Chagar Bazar, Ur, Jericho, Ras 

Shamra, Tal-i Jari A, Domuztepe, Salat Cami Yanı, Umm Qseir and Eridu. Most readings were carried 

out in the Manchester Obsidian Laboratory but some were analysed in museums. A further artefact 

from Mallowan’s excavations at Chagar Bazar is included here, analysed using PIXE as a part of a 

different study at the AGLAE facility of the Centre de Recherche et de Restauration des Musées de 

France (for instrument details used in obsidian analysis see Calligaro et al. 2005). The results of our 



analyses of the artefacts identified as Group 3d show them to be very distinctive in a number of 

respects. This is most apparent in the composition of Rb. The high values for Rb (a mean of 465 ± 22.7 

ppm over all the analyses completed by the Manchester team using pXRF, when artefacts less than 

2mm thick are excluded) are different to other known source groupings and is also relatively tightly 

concentrated; this element alone is a strong indicator of this source for obsidian from sites in the Near 

East. Pb is also clearly distinct from other Near Eastern source groupings, with a mean of 66 ± 4.54 

ppm, when artefacts less than 2mm thick are excluded. A Rb–Pb scatterplot is therefore an 

unambiguous way of identifying this group (Fig. 3a). However, other elements are also distinctive. The 

use of a Sr–Zr scatterplot has become one of the more common ways of distinguishing many of the 

obsidian sources in the Near East. Although Group 3d is relatively close to Meydan Dağ, Kars Akbaba 

2, Tendurek Diyadin, Pasinler and Muş in such a plot (Fig. 3b), it is both distinct and tightly clustered, 

primarily due to the higher level of Sr in Group 3d artefacts. It does, however, overlap with Kars 

Akbaba 2 obsidian if those two elements are used in isolation. It remains easily distinguished by both 

Rb and Pb and this emphasises the need to use a sufficiently wide set of elements in source 

determination. 

 

Viewed across the elements that our pXRF study has focussed on, the composition of the Group 3d 

obsidian is strikingly regular (Table 3 and Supplementary Table). There seems to be little doubt that 

this is a chemically consistent and well-defined source. In the main, previous studies are consistent 

with these results (Table 1). Rb is always high, almost invariably above 450 ppm. Pb is generally 

consistent with our values, although some studies suggest values dropping to 43–44 ppm. It is unclear 

whether this represents variability due to the analytical technique or due to source variability. 

However, even 43–44 ppm is high for Pb in Near Eastern obsidian so it it is unlikely to present an issue 

for attribution. We consider the extremely low value for Pb obtained for a single sample by Drapalova 

(2010, 77) to be anomalous, perhaps even a typographic error. We also note that the values obtained 

for other elements by the Manchester pXRF study are close to those obtained by other laboratories 

who have previously analysed Group 3d material. 

 

Although analyses of a wider range of elements have been less extensively published, being available 

only for legacy data and often incompletely reported for individual artefacts, this distinctiveness 

seems likely to persist. This was suggested for Li, B and Cs in Khalidi et al. (2016, 747). Li and B values 

from Khalidi et al. (2016) seem internally consistent, although the values of 301 ± 7 and 327 ± 10 ppm 

are higher than the values reported in Gratuze and Zambello (2014, Table 4). Where measured, Cs has 



values for Group 3d obsidian between 42 ppm and 49 ppm (Gratuze and Zambello 2014, Table 2; 

Khalidi et al. 2016, Table 1). 

 

5: PHYSICAL DESCRIPTION 

 

As well as forming a tight group geochemically, Group 3d obsidian is often visually distinctive within 

an assemblage. Epstein described it as opaque and black in colour (Epstein 1977, 92) although the 

Kenan Tepe and Domuztepe artefacts show that the range of colour is slightly more varied. While it is 

indeed almost always opaque and most commonly black in colour, some pieces are dark red with black 

streaks (e.g. Fig. 4: kn-306, kn-381) or black with traces of red (e.g. Fig. 4: kn-406; Fig. 6: dt-0152 and 

dt-0187). In transmitted light, a few of the thinner artefacts have grey or red edges but are for the 

most part opaque. The surface of artefacts of Group 3d obsidian is typically less highly reflective than 

artefacts made of obsidian from other sources.  

 

Group 3d obsidian has been considered to be of poor quality (e.g. Khalidi et al. 2016, 747). Certainly, 

the quality is variable. It frequently has a grainy texture, often with spherulitic or perlitic inclusions 

(Fig. 4: kn-500, kn-873), although this is not a universal property as some pieces appear free of 

phenocrysts and have a silky feel or texture (Fig. 4: kn-012, kn-400 and Fig. 6: dt-0067). The group 3d 

obsidian at Domuztepe seems, on the whole, to be less grainy than that from Kenan Tepe but still 

stands out from obsidian from other sources because of its opacity and low reflectivity. Its appearance 

thus means that the presence of Group 3d obsidian within an assemblage can often be suspected on 

the basis of the visual appearance, given sufficient familiarity with the range of the visual 

characteristics of the other obsidians present. Differences in quality may depend on internal variations 

within the primary obsidian flow and perhaps reflect the care with which material was collected. 

 

A high proportion (c. 37%) of the Group 3d artefacts from Kenan Tepe has patches of an outer crust 

or cortex. This varies from bubbly (e.g. Fig. 4: kn-403) to smoother (e.g. Fig. 4: kn-398) and is 

sometimes scored (e.g. Fig. 4: kn-398). None of the artefacts appear to be made from heavily water-

worn nodules, which suggests that they were not from a riverine context, but a degree of weathering 

can be observed. A few pieces have extensive areas of cortex and this allow us to suggest that some 

of the original nodules were quite small and rounded, between c. 60 and 70 mm in diameter (e.g. Fig. 

4: kn-403), while others are more angular (e.g. Fig. 4: kn-690), something also noted at Domuztepe. 

The small size of the original nodules probably accounts for the high proportion of artefacts with 

cortex and suggests that at Kenan Tepe it was brought to the site in a raw or unprepared state. 



 

6: GROUP 3D IN ARCHAEOLOGICAL CONTEXT 

 

Until recently only a few artefacts from an individual site have been identified as Group 3d. The new 

data from Kenan Tepe and, to a lesser extent, Domuztepe allow us not only to profile the physical 

characteristics of Group 3d obsidian but also to examine reduction practices.  

 

6.1: Kenan Tepe 

Kenan Tepe is located on the north bank of the Tigris River, approximately 15 km west of the Tigris-

Batman confluence in the Diyarbakir province, south east Turkey (Fig. 1). Excavated occupation dates 

from the Ubaid Period to the Middle Bronze Age, c.4,600 to 1,800 cal. BC (Parker et al. 2006; 2009; 

Parker forthcoming). Obsidian accounts for almost 25% of the raw material used in the chipped stone 

assemblage, about 39% of which (882 artefacts) we have been able to analyse by pXRF (Campbell and 

Healey 2016). The most common obsidian originated from Nemrut Dağ (38.4%) and that from Bingöl 

A and Bingöl B each contributed 13.8%. Nine other sources account for just over 2% of the assemblage. 

The surprise was that 278 artefacts (31.5%) were made of obsidian that can be identified as Group 3d. 

This obsidian artefacts are often substantial (the average weight being 4 g per object compared to 

approximately 1.6 g for the other obsidians). Although its contribution fluctuated through time, it 

consistently formed a significant proportion of the assemblage in the Ubaid, the Late Chalcolithic and 

the Middle Bronze Age phases, supplanting that from Nemrut Dağ in Ubaid 4 (Campbell and Healey 

2016, Fig. 8). Five of these artefacts of Group 3d obsidian had been previously analysed using EMPA 

(Frahm forthcoming), which assigned them to the Muş source. However, this is simply due to the fact 

that the EMPA did not measure Rb, owing to the high level of Si in obsidian (Frahm 2010, 372). This 

does emphasise the fact that, as with many other sources, Group 3d attributions can be missed if key 

elements are not measured.  

 

The techno-typological profile of the artefacts provenanced to source Group 3d (summarised in Fig. 

5), are markedly different from those made from Nemrut Dağ or Bingöl obsidian. Six cores were 

recorded at Kenan Tepe, five of which are of Group 3d obsidian (Campbell and Healey 2016, Table 6). 

Flakes predominate amongst all types of obsidian (Campbell and Healey 2016, Table 6) but, in contrast 

to the flakes made of obsidian from other sources, cortex was recorded on over a third of the group 

3d flakes, some of which have quite extensive patches (Fig. 4: kn-001, kn-307, kn-319, kn-403, kn-398 

and kn-690). Some are early stage removals suggesting that raw nodules were brought to Kenan Tepe; 

on-site reduction is corroborated by concentrations of micro-debitage likely to be of Group 3d 



obsidian in one trench dating to the Ubaid 4 period (Campbell and Healey 2016). The scars on the 

cores (fig. 4: kn-034), the stigmata on the flakes, a number of hinged terminations and the robustness 

of some of the inner flakes (Fig. 4: kn-013, kn-028 and kn-204) suggest that the nodules were likely 

reduced by direct percussion, probably using a softish percussor. Although there are some pieces with 

blade-like proportions (for example Fig. 4: kn-012, kn-0437), there is no evidence of blade production 

or the use of pressure reduction.  

 

Modification is rare and no formal tools are made from Group 3d obsidian. Retouch is irregular and is 

not always clearly distinguishable from post-depositional damage; it is mostly confined to the edges 

of artefacts (Fig. 4: kn-381, kn-437 and kn-475).  

 

Although the assemblage of Group 3d obsidian from Kenan Tepe is by far the most comprehensive 

that has been recorded to date, it does not necessarily mean that its profile is typical of other 

assemblages. We note for instance that more blades are present elsewhere (Supplementary Table 1) 

and that the texture of the obsidian tends to be less coarse than at Kenan Tepe. It may be that the 

texture of a nodule improves towards the interior and, if this is the case, the presence of the early 

stage pieces at Kenan Tepe may have exaggerated our impression.  

 

We have suggested that at Kenan Tepe the group 3d obsidian was probably obtained directly from 

source, but, in view of its relatively poor quality it is harder to explain why it was exploited so 

extensively or why there was a preference for it at a specific time in the Ubaid 4 levels; 120 artefacts 

of Group 3d obsidian came from one trench, over half of which were recovered from a single locus 

(Healey forthcoming; Campbell and Healey 2016). It may simply be that there were short-term 

interruptions in access to the more usual obsidian from the Nemrut Dağ and Bingöl sources or it may 

reflect a group of people represented by this locus, who had some affiliation (symbolic or socio-

economic) with the Group 3d obsidian or its source locality. 

 

6.2: Domuztepe 

The second site that has produced larger than expected quantities of Group 3d obsidian is Domuztepe, 

in south east Turkey, 25 km south of the modern city of Kahramanmaraş. The prehistoric occupation 

of the site dates from the Ceramic Neolithic through to the late Halaf (c.6,400–5,450 cal. BC). Obsidian 

accounts for about 18 to 20% of the lithic raw materials used and it has been recorded in most 

contexts, although most of the provenanced obsidian comes from the Halaf I to Halaf II phases at the 

site (c.6,100–5,450 cal. BC). Group 3d obsidian has been identified in two independent sets of 



analyses, both carried out using pXRF, and we can correct two misattributions made in a previous 

publication. The first study was an opportunistic analysis carried out in the field and in Kahramanmaraş 

Museum by Joseph W. Lehner in 2009 and 2010, using a Bruker Tracer III-V instrument. While these 

analyses are not fully calibrated, in almost all cases the obsidian source can be determined with a 

reasonable level of confidence and have been checked against repeat analyses of selected artefacts 

that were exported for study in more controlled circumstances. The results that are relevant here are 

very clear, as the Group 3d material has the expected and very distinctive high level of Rb, so that 

these artefacts may be included as examples of Group 3d obsidian. However, the measurements 

should properly be considered semi-quantitative. The second set of pXRF analyses was carried out on 

artefacts at the University of Manchester as part of this study, using the methodology outlined above. 

One artefact (dt-0067) had previously been analysed by Lehner and the identification was confirmed. 

An additional 37 artefacts were identified as made of Group 3d obsidian, bringing the total number of 

artefacts from this source at Domuztepe to identified to 47. 

 

Two of these artefacts were also analysed by Ellery Frahm and published in collaboration with two of 

the present authors (Frahm et al. 2016). One (dt-0085) was analysed using EPMA and identified as 

coming from Muş. The second (dt-0067) was analysed using pXRF and identified as coming from Kars 

Arpaçay. The potential for these misidentifications has been discussed above, and the issue lies with 

the elements analysed and comparative source data set rather than the wider methodologies 

employed. Both artefacts have been reanalysed in the Manchester Obsidian Laboratory study and 

these values are reported here (Table3; Supplementary table). The Rb and Pb values are entirely 

consistent with a Group 3d attribution and, for these elements, differ significantly from both the Muş 

and Kars Arpaçay sources. 

 

Unlike Kenan Tepe, despite the relatively high absolute number, Group 3d is only small component of 

the overall obsidian assemblage from Domuztepe. It makes up just over 4% of the analysed obsidian, 

still a significant proportion of the minority sources utilised at the site (the majority of the obsidian 

came from Bingöl B, Nemrut Dağ, Bingöl A and Göllüdağ East; as at Kenan Tepe obsidian from 10 other 

sources was present in small quantities). Group 3d obsidian comes from all phases of occupation from 

which we have analysed material so the supply seems to have been sustained over a relatively long 

period of time.  

 

The artefacts of Group 3d obsidian from Domuztepe have a different techno-typological profile from 

those found at Kenan Tepe (Fig. 5). They also generally seem to be less grainy in texture although a 



similar range of colours are present. The presence of a core suggests that at least some flake and blade 

production was carried out at Domuztepe, although there are fewer early stage pieces (Fig. 6: dt-0160 

and dt-0169) than at Kenan Tepe, which could suggest that it was acquired in a semi-processed state.  

 

Blades form a much larger proportion of the removals that they do at Kenan Tepe and tend to be more 

regular (Fig. 6: dt-0146, dt-0159, dt-0238 and dt-0241). The most regular blades are made on obsidian 

with red mottling (Fig. 6: dt-0152 and dt-0187). Modified pieces include a blade with a heavily worn 

corner (Fig. 6: dt-0245), an arrowhead (Fig. 6: dt-1256), which is made of quite spherulitic obsidian but 

is finely flaked, probably by pressure retouch, and a chunk which has a flat and seemingly ground and 

polished surface (Fig. 6: dt-0067). 

 

Both Kenan Tepe and Domuztepe acquired obsidian from a wide range of sources, however for Group 

3d obsidian the acquisition mode at Domuztepe (i.e. that it was acquired in a semi-prepared state) 

seems similar to that for the other obsidians and contrasts with that at Kenan Tepe. 

 

7: THE CHRONOLOGICAL AND REGIONAL OCCURRENCE OF GROUP 3d OBSIDIAN 

Other examples of artefacts made of Group 3d obsidian occur in small quantities but from a wide 

range of sites (Tables 1 and 3).  

 

The earliest known example comes from a late Epipaleolithic context at Körtik Tepe in the Upper Tigris 

valley in south east Turkey, dating to the 11–10th millennia cal. BC (Kartal et al. 2018, 93). The 

technological details and composition of this artefact have not yet been published. This occurrence is 

substantially earlier than other examples of this source. Other obsidian from this site has been 

attributed to Bingöl A and B, and Nemrut Dağ, with a “very small proportion” from Muş (Kartal et al. 

2018, 93; Carter et al. 2013). If, as seems likely, Group 3d obsidian also originates within this region, 

its presence might be understood as relatively local use and perhaps acquired during the seasonal 

exploration of the landscape to the north of the site. 

 

Chronologically, the next provenanced example is at a considerable distance from the potential source 

area, at Ras Shamra on the north Levantine coast (Renfrew et al. 1966, Table II). This blade comes 

from the layers below 9.60 m deep in the palace sounding (Renfrew archive in The Museum of 

Archaeology and Anthropology, Cambridge), which places it in a pre-pottery Neolithic context to be 

equated with Ras Shamra phase V C 2 (Kinschke 1962, 261-262; de Contenson 1992, 13). While the 

exact date of this phase is unclear, it probably belongs to the end of the pre-pottery Neolithic period 



and perhaps dates to the very end of the 8th or the early 7th millennium cal. BC. This occurrence 

anticipates the start of a period of sustained use of Group 3d obsidian by the mid-7th millennium cal. 

BC as a consistent, albeit minority, source at archaeological sites over northern Mesopotamia and the 

northern Levant. The five examples (of which three are blades) from Abu Hureyra in northern Syria, in 

phases 7 and 8, date to the Ceramic Neolithic, early to mid-7th millennium cal. BC (Carter et al. 2012). 

Four blades made from Group 3d obsidian were excavated at Bouqras from contexts of the mid-7th 

millennium cal. BC on the middle Euphrates in eastern Syria. At a similar or slightly later date, at Umm 

Dabaghiyah, a single blade fragment of Group 3d obsidian was identified, the 515th artefact to be 

analysed in an assemblage of 681 pieces of obsidian. At the broadly contemporary site of Salat Cami 

Yanı in south east Turkey, two further examples of Group 3d obsidian have been identified and the 

published example from Tell Halula in northern Syria is probably also of a similar date (Pernicka et al. 

1997, 119). The earliest identified examples found at Domuztepe date to c. 6,200 cal. BC. 

 

In the following millennia, Group 3d obsidian continues to occur regularly, if sparsely, at a wide variety 

of sites in Mesopotamia. The low numbers are certainly attributable as much to the low frequency of 

geochemical analysis of obsidian from this time period as to the actual situation. Many assemblages 

are entirely unprovenanced and, where studies have been done, sample size has often remained 

limited. However, the regularity of occurrence of Group 3d obsidian is significant. Kenan Tepe may 

remain an exceptional site, with proximity to the source and local factors lying behind the high 

occurrence of obsidian of this source. On the other hand, there seem to be a much wider range of 

sites at which Group 3d was still a significant contributor to the total obsidian assemblage. 

Contemporary with the early 6th millennium cal. BC Halaf period examples at Domuztepe are the 

occurrence of 4 artefacts of Group 3d obsidian at Yarim Tepe II (Francaviglia 1994; Chataigner 1998) 

and one at Arpachiyah (Khalidi et al. 2016) in northern Iraq as well as examples at Umm Qseir and Tell 

Arbid Abyad (Drapalova 2010) in northern Syria. The artefact from Tell Zeidan is slightly later in the 

Ubaid period (Khalidi et al. 2016) in the 5th millennium cal. BC. 

 

What is equally striking is the wide geographical range over which Group 3d obsidian occurs. This 

includes not only southern Iraq, with occurrences at Eridu and Tell Ubaid, probably both during the 

Ubaid period (c.5,200–4,500 cal. BC), but also in the Gulf and south west Iran. The blade from Dahran 

is described as “Ubaid” in date (Renfrew et al. 1966, Table II). The artefact analysed in this study from 

Tal-I Jari A unfortunately does not have a precise stratigraphic position but the only levels of this site 

that were excavated were Ceramic Neolithic or Chalcolithic in date (Egami et al. 1977).  

 



The importance of Group 3d obsidian appears to continue into the historic period, although the 

quantity of data unfortunately becomes even more sparse due to the lack of analysis. The example 

from Arslantepe comes from Period VIA, towards the end of the 4th millennium cal. BC (Mouralis et al. 

2018). The artefacts analysed in this study from Ur in southern Mesopotamia (Table 3; Fig. 7) lack 

contextual information but probably date from within the 3rd and 2nd millennia BC. Although our study 

of obsidian from this period in southern Iraq is ongoing, it is clear that the five blade fragments from 

Ur suggest that Group 3d was a significant source of obsidian. In northern Mesopotamia too there are 

hints of the importance of this source. Two Group 3d artefacts have been identified in early 3rd 

millennium BC levels at Tell ‘Atij in north east Syria; artefact S3789 is from level VII while S518 is from 

a context of undetermined date, but presumably within the Ninevite 5 period as this is the main 

occupation on the site (Chabot et al. 1991). Since only six artefacts were provenanced, this suggests 

that amongst the admittedly rare use of obsidian at the site the Group 3d source was of some 

significance. Similarly, at Early Bronze Age Tell Beydar a little further north in Syria, two of the 12 

analysed pieces of obsidian were of Group 3d obsidian (Gratuze and Zambello 2014), again suggesting 

the regular use of this supply. One of the two artefacts of Group 3 composition from Umm Qseir comes 

from a context that is Mitanni in date (c. 1500–1300 BC), although it may be redeposited from the 

underlying Halaf occupation. 

 

While obsidian also remained in use in the Levant during later periods, source studies are rare. 

However, we have identified two examples of Group 3d obsidian from the Early Bronze Age levels at 

Jericho in the southern Levant (Table 3). Two pieces of Group 3d obsidian have recently been identified 

at Ein el-Jarba (Carter et al. 2020). While the example from a Persian/Hellenistic context almost 

certainly is redeposited material from earlier contexts, the second example is from an Early Bronze I 

deposit. The suggestion in the original publication that this is also residual from the earlier Wadi Rabah 

occupation is certainly very plausible (Carter et al. 2020), which would parallel the wide geographical 

distribution of Group 3d obsidian at that time. However, it remains the case that Group 3d obsidian is 

not documented in the southern Levant prior to the Early Bronze Age, which might suggest that the 

discovery context for this item may be correct. It certainly seems probable that, as more material is 

analysed, Group 3d obsidian will be revealed as a significant source of obsidian during proto-historic 

and historic periods in the Levant, as in Mesopotamia. 

 

8: CONCLUSIONS 

We have been able to greatly increase the number of artefacts known to be made from Group 3d 

obsidian as well as the number of sites at which they occur. This has allowed us both to confirm the 



chemical signature of the source with increased confidence and to profile the physical characteristics 

of this type of obsidian. However, the precise geographical location for Group 3d obsidian remains 

elusive. Chataigner’s suggestion of a location in the very general region of Lake Van remains plausible 

(Chataigner 1998, 317) and a recent survey of Eastern Anatolian sources has proposed the area of 

Bingöl itself (Khalidi et al. 2016, 747). The evidence from Kenan Tepe confirms the association of Group 

3d obsidian with material from Bingöl and Nemrut Dağ, which are present at the site in similar 

amounts; however, the low quantity of Meydan Dağ obsidian at the site also suggests that the Group 

3d source should be sought in the narrower region between Bingöl and Nemrut Dağ. Other than the 

Muş source, obsidian sources in this location remains relatively poorly studied (Chataigner et al. 2014) 

and an obsidian outcrop which is as yet unsampled is not impossible. We would argue that it is possible 

that the Group 3d source may have been more accessible to Kenan Tepe than the other two main 

sources simply on the basis that this obsidian was acquired in a raw state. The fact that it is of lower 

quality than the obsidians from the other large contributors, Bingöl and Nemrut Dağ, may indicate 

that it was used to fulfil a need at particular times, especially given its dominance in an Ubaid phase 4 

house.  

 

Although the Group 3d obsidian source was occasionally used, even at sites presumed to be close to 

source, such as Körtik Tepe, its presence appears to have been very limited in earlier prehistory. 

However, from the mid-7th millennium cal. BC, it started to be exploited regularly and this continued 

over the following millennia in an increasingly wide area. Other than at Kenan Tepe, Group 3d obsidian 

occurs as a small portion of the overall assemblage at individual sites. This fits into a wider pattern of 

obsidian use (Campbell and Healey 2018). Although a small number of sources continued to dominate 

obsidian supply across Mesopotamia and the Levant (principally Nemrut Dağ, Bingöl A, Bingöl B and 

Göllüdağ East in different proportions), a range of minority sources also appear with increasing 

regularity. Group 3d obsidian almost always occurs with obsidian from other sources in south east 

Anatolia and occasionally with obsidian from north east Anatolia and Armenia; some sites, mainly in 

the Euphrates region or the Levant, also have obsidian from central Anatolia. While shifts in dominant 

sources also occur, this constitutes a widespread and consistent pattern of an increasing diversity of 

obsidian supply. In this, the exploitation of Group 3d obsidian parallels the use of obsidian from other 

minority sources in Mesopotamia and the Levant, including the sources in north east Anatolia, 

Armenia and Georgia. 

 

Without knowing the specific location from which the Group 3d obsidian came, it is obviously difficult 

to discuss the circumstances in which a less widely used obsidian sources came into more prominence. 



However, it is also the case we still know comparatively little about the way in which even the more 

dominant obsidian sources were exploited. Although we have increasing information on Göllüdağ East 

(Balkan-Atlı et al. 2008; Binder et al. 2011) and Nemrut Dağ (Robin et al. 2016), unanswered questions 

remain around the specific outcrops exploited (Frahm 2020), which communities had access and how 

wider distribution networks were supplied. The value placed on the physical properties of obsidian 

might have changed through time. While Bingöl and Nemrut Dağ obsidian is typically higher quality, 

the evidence from Kenan Tepe and Domuztepe shows Group 3d obsidian to have been suitable for a 

diversity of uses and its slightly different appearance may have been preferred for some purposes. 

While to our prejudiced eye, Group 3d obsidian doesn’t seem to be employed for anything special, it 

may have had symbolic significance that maintained its use over a long period. While Group 3d 

obsidian was obviously accessible earlier, it is possible that physical access became easier during the 

7th millennium cal. BC, perhaps through landscape changes that made access more practical. Equally, 

changing values ascribed to obsidian as a raw material may have sometimes reduced the incentive to 

obtain raw material only from the highest qualtity sources and established exchange networks, when 

a lesser but still functional quality of obsidian might have been obtained with slightly less effort from 

a more accessible location (cf Chataigner and Barge 2008). 

 

It is not unreasonable to suppose that the nature of obsidian acquisition networks themselves was 

changing. This may have happened in different ways and for different reasons, with new types of long-

distance links developing, solidifying social groupings while also restricting access to previously 

preferred sources. A wider range of communities may have been participating in these exchange 

networks, including communities living close to alternative sources of obsidian and the networks 

themselves may have been becoming more extensive. Lateral exchange may also have become more 

important, with more repeated exchange of obsidian within a particular region rather than simple 

reliance on vertical distribution from a source. This may have enabled obsidian from a minority source, 

only entering the distribution network in bulk at a small number of sites, to diffuse in small quantities 

over a much wider area over time. It is also possible, perhaps particularly in later periods, that obsidian 

was being obtained as part of embedded procurement, in which obsidian was obtained alongside 

other activities, which might include both herding and trade/exchange of other commodities, 

including metal by the 5th millennium cal. BC. This might have started to bring smaller sources to 

prominence simply because they were closer to the locations at which these other activities occurred. 

 

Kenan Tepe is the first discovery of the large-scale use of Group 3d obsidian but it is almost certainly 

not a unique example. The relatively high quantity of this type of obsidian at this site may well reflect 



factors specifically related to how obsidian was obtained at a settlement not very far from the source. 

While different mechanisms may have been used, obsidian might have been obtained through direct 

access to the sources, perhaps embedded in a cycle of pastoral movements (Campbell and Healey 

2016, Fig. 11) or through direct social contact with groups close to the source. Short-term fluctuations, 

possibly through localised conflict or disruption to social relationships as well as seasonal factors such 

as snowfall, might have required periodic use of alternative sources. It is noticeable that it is only in 

the Ubaid 4 phase at Kenan Tepe that Group 3d obsidian makes up the majority of obsidian in use 

(Campbell and Healey 2016, Fig. 8). This may well reflect such a short-term fluctuation. However, given 

the limited area in which this phase is represented, the dominance of Group 3d obsidian may also 

reflect the acquisition strategy of a sub-community in the settlement, in which specific connections 

and mobility practices may have resulted in an unusual pattern of resource procurement. 

 

Whatever the reason, it is clear that the Group 3d obsidian source deserves more prominence in the 

discussion of obsidian sources in the Near East. It has often been relegated to a footnote or a curiosity 

within a wider focus on the major sources of obsidian. In part, this is due to the small number of 

artefacts of obsidian that have often been analysed from individual assemblages. Small sample sizes 

inevitably under-represent minority sources. It is also a product of a systematic concentration on the 

archaeology of the early Neolithic rather than later prehistory, which has resulted in under-sampling 

of exactly the period in which Group 3d obsidian is most used. While the significance of the use of 

Group 3d obsidian obviously suggests that there should be further ground survey to locate its source, 

it also emphasises the importance of analysing larger assemblage if we are to appreciate the role of 

minor sources of obsidian in the ancient Near East. 
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Figures 

1. Sites at which Group 3d obsidian has been identified. Yellow triangles indicate obsidian 

sources (named when mentioned in the text) and dots indicate sites at which Group 3d obsidian 

has been identified). 

2. Correlation of key elements analysed using pXRF with international standards 

3a. Rb-Pb scatterplot, with 90% ellipses, comparing Group 3d obsidian with all other sources in 

central and eastern Anatolia, Georgia and Armenia. 

3b. Sr-Zr scatterplot of Group 3d obsidian and selected eastern Anatolian obsidian. 

4. Artefacts from Kenan Tepe made from Group 3d obsidian. 

5. Typology of Group 3d obsidian artefacts from Kenan Tepe and Domuztepe. 

6. Artefacts from Domuztepe made with Group 3d obsidian. 

7. Artefacts from other sites made of Group 3d obsidian. 

 

Tables 

1. Previously published Group 3d obsidian (selected elements, units are ppm); see 

supplementary table for complete data. 

2. Comparison of Manchester Obsidian Laboratory pXRF measurements with international 

standards SRM-278, RGM-2 and JR-2 for Rb, Pb, Sr and Zr. Units are ppm. 



3. Analyses of Group 3d obsidian. The Kenan Tepe is summarised from Campbell and Healey 

2016. An * after the artefact code indicates an artefact that is <2mm thick; the values given for 

these readings may be inflated. Units are ppm. 

 

 Supplementary tables 

1. Full details of all Group 3d obsidian (all elements, units are ppm) 
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