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a b s t r a c t

It is widely held that crafting prismatic chert and obsidian blades was extremely specialised in the
Bronze-Age Near East. The prevalent narrative holds that there were just a few dedicated workshops in
Anatolia’s Upper Euphrates Valley, fromwhich blade segments were exported to Northern Mesopotamia.
Due to the challenges of chert sourcing, obsidian has been incorporated into the narrative. Recently, Tell
Mozan was added to the proponents’ list of Mesopotamian sites with blades imported from Anatolian
workshops. Two issues are addressed in this paper. First, does archaeological evidence regarding the
spatial organisation of blade production support an interpretation that incomplete reduction sequences
imply off-site production? It is shown here that, at knownworkshop sites, the reduction sequence occurs
only in small portions of large urban centres, and even there certain reduction products are under-
represented. Second, do obsidians at Tell Mozan and other sites originate from sources near the pro-
posed blade workshops? Highly diverse obsidians at Tell Mozan are inconsistent with a reliance on
Anatolian workshops, and a reassessment of prior sourcing studies reveals a regional “sourcescape”more
variable than generally thought. The result is a very different picture of lithic craft specialisation in
Northern Mesopotamia: diverse obsidian cores and preforms reaching the cities’ specialists involved in
household production principally for the local market.

! 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Five decades of obsidian sourcing have established basic spatial
distribution trends across Anatolia, Mesopotamia, and the Levant.
Large-scale, supra-temporal patterns identified by Renfrew and
colleagues (Fig. 1; Cann and Renfrew, 1964; Renfrew et al., 1965,
1966, 1968) have been upheld by subsequent regional syntheses
(Cauvin and Chataigner, 1998; Chataigner et al., 1998). More often
than not, however, the forms in which obsidian was distributed
(e.g., finished tools, cores) are ambiguous. In an article titled “The
Phantom Obsidian Traders of the Jazirah,” Copeland (1995: 5) lists a
variety of outstanding questions:

How did the obsidian arrive at the sites? Are we certain that it
was imported? Who, exactly, collected the material? Were they
the same people as those who brought it to the Jazirah settle-
ments? In what form did they transport it: natural lumps,

debited cores, finished artifacts? Was it brought directly to each
user/destination or to an intermediate spot?

Two decades later, organisation of production has received greater
attention (e.g., Astruc et al., 2007; Khalidi et al., 2009; al Quntar
et al., 2011; Khalidi, in press); however, Copeland’s issues remain
largely unanswered. These issues are arguably even more ambig-
uous for cherts, given methodological and interpretive challenges
in identifying their geological origins (see Shackley, 2008: 197e
198).

Across Northern Mesopotamia, the Early Bronze Age (EBA, circa
3300e2100 BCE) was a period of increasing urbanism and societal
complexity, largely attributed to agricultural surpluses that enabled
labour mobilisation and craft specialisation. During the mid-EBA
(circa 2600e2500 BCE), urban centres in Syria’s Upper Khabur
Basin (UKB; Fig. 2) grew markedly. Tell Leilan and Tell Hamoukar,
for example, expanded from 15 to 90 ha (Weiss and Courty, 1993;
Ur, 2002). Drawing upon satellite agricultural settlements, cities
attained populations as high as 14,000 (Wilkinson, 1997, 2000;
Wilkinson et al., 2007).

Flaked stone tools, frequently made of chert and obsidian,
remained an important aspect of Northern Mesopotamian mate-
rial culture, even in urban settings. These sites’ lithic assemblages
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are largely composed of (1) prismatic blades, blade segments, and
blade-based tools (Fig. 3) and (2) ad hoc flake tools. The latter are
simple flakes, commonly little modified, used as expedient tools
for purposes that required no particular morphology. In the UKB,
ad hoc flake production involved, as aptly described by Akkermans
and Schwartz (2003), “smashing a nodule. with a heavier rock
into many smaller, irregular pieces” (169). Consequently, these
expedient tools pose interpretive challenges (Johnson, 1996),
largely lacking indicators of varied social and technological
choices. Thus, attention has focused principally on prismatic
blades, crafted of both chert and obsidian, that are products of
sophisticated, yet variable, chaînes opératoire. Such blades were
used for various cutting and scraping purposes, including agri-
cultural activities, food and hide processing, and crafts such as
pottery and textile production (al Quntar et al., 2011; Groman-
Yaroslavski et al., 2013).

A prevalent hypothesis holds that production of one type of
prismatic chert blade, called Canaanean blades, was extremely
specialised during the EBA (especially the Ninevite V period, 3000e
2500 BCE). It is argued that there were only a few dedicated
workshops in Anatolia’s Upper Euphrates Valley (UEV; Fig. 2), from
which Canaanean blade sections were exported throughout
Northern Mesopotamia (e.g., Anderson and Inizan, 1994; Chabot,
1999, 2002; Chabot et al., 2001; Chabot and Pelegrin, 2006, 2012;
Chabot and Eid, 2003, 2009) “and perhaps beyond” (Anderson
et al., 2004:123, Chabot and Eid, 2007:23).

Recently, Chabot and Eid (2009) added Tell Mozan (Figs. 1 and 2)
to their list of UKB sites with blades imported from Anatolian
workshops. This is based, in large part, on chert appearance:

This type of flint has been identified only in the Bingöl area in
southeastern Turkey, where the only Cananaean workshops
known to-date in NorthernMesopotamiawere discovered.We
thus come to the conclusion that the flint blades of Mozan come
from the Anatolian workshops, as concluded for others sites in
the region. (810; translated)

Furthermore, they argue that Tell Mozan attests to the continuity of
this specialised exchange from the EBA into the Middle Bronze Age
(MBA, 2100e1600 BCE):

This had already been evidenced by the site of Tell Leilan, but the
singularity of this discovery, however, called for caution. Mozan
would thus confirm this conclusion and come to show, during
the Middle Bronze Age, workshops specialised in the manu-
facture of Canaanean blades and the exchange networks
necessary to redistribute them were always active. (819; trans-
lated)

Given the challenges of chert sourcing, obsidian sourcing has
become an important feature of this narrative (e.g., Chabot et al.,
2001:253e254, Chabot, 2002:62). Regarding obsidian prismatic
blades recovered at TellMozan, Chabot and Eid (2009) conclude that

Fig. 1. Near Eastern obsidian sources and the four obsidian interaction zones, circa 5000e3000 BCE (i.e., Late Neolithic to Early Bronze Age [EBA] I), proposed by Renfrew and Dixon
(1976). Sources of obsidian artefacts found at Tell Mozan are marked by filled black circles and labelled, whereas obsidian sources not currently represented at Tell Mozan are
marked by open circles. The locations marked for each source were chosen to represent the central locations of the obsidian, the primary source (if known), or the “type site” for
which a source is named. No endeavour is made here to precisely represent the full primary and secondary distribution of the obsidians.
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these small blades are also the work of specialists. Are the
manufacturers of these products the same as for the Canaanean
blades? It is too early to answer this question, but chemical
analyses performed on obsidian pieces from the sites of Tell ‘Atij
and Tell Gudeda helped locate the geological origin of these
elements in the Bingöl region of Turkey, the same area from
which the Canaanean blades most likely come. (820; translated)

Therefore, they link specialised production of obsidian prismatic
blades at Tell Mozan to that of Canaanean blades, suggesting the
same specialists or workshops may have made both. This, in turn,
enables hypothesis testing using geochemical “fingerprints” of
obsidian rather than visual classifications of chert.

Two key issues are considered here. First, does archaeological
evidence regarding the organisation of Canaanean blade produc-
tion and the spatial arrangement of its products at known work-
shop sites support an argument that incomplete blade reduction
sequences connote off-site production activities? A review of the
site literature reveals that urban household-scale blade production
yields irregular debitage distributions, and the reduction sequence
is complete in only small areas of large urban centres. Second, do
the obsidian artefacts at Tell Mozan and other archaeological sites
(including the Canaanean workshop sites in Anatolia) originate, as
claimed, from the Bingöl area? Amajority of the sourced Tell Mozan
obsidian artefacts (77%) originated from sources other than the
Bingöl deposits (Nemrut Da!g, Muş, Tendürek Da!g, and Meydan Da!g

in Eastern Anatolia and Göllü Da!g in Central Anatolia). Further-
more, reassessments of earlier studies reveal a regional obsidian
“sourcescape” more complex and nuanced than widely thought.

When combined with the reduction products found at Tell
Mozan (Fig. 3), diverse obsidian sources and archaeological evi-
dence regarding the potential socio-spatial organisation of pro-
duction (i.e., the spatial distribution of Canaanean production and
debitage at knownworkshop sites) do not support the importation
of obsidian blade segments fromworkshops in the UEV. It is argued
here that local production of obsidian (and perhaps chert) pris-
matic blades is a viable counter-narrative. The result is a different
picture of lithic craft specialisation in Bronze-Age Northern Meso-
potamia: obsidian cores and/or preforms from throughout Anatolia
reaching cities’ specialists involved in household production prin-
cipally for the local market.

2. Background: Canaanean vs. non-Canaanean blades

Obsidian sourcing has been used to link the production and
specialisation of “Canaanean” prismatic blades and obsidian pris-
matic blades at Tell Mozan and other sites (e.g., Chabot et al.,
2001:253e254, Chabot, 2002:62, Chabot and Eid, 2009:820). It is
worth briefly discussing what is labelled as a “Canaanean” blade,
reasons why obsidian blades may be excluded from this type, and
the validity of associating production and specialisation of pris-
matic blades made from distinct raw materials.

Fig. 2. Upper Khabur Basin (UKB), Middle Khabur Basin (MKB), and Upper Euphrates Valley (UEV) archaeological sites discussed in the text (black squares). Sources of obsidian
artefacts found at Tell Mozan are marked by filled black circles, while obsidian sources not represented at Tell Mozan but discussed here are marked by open circles. The annual
migration route of an Alikan nomadic group during the 1960s, as mapped by Beşikçi (1969) and redrawn in Cribb (1991), is shown, and the Bingöl province is highlighted.
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“Canaanean” describes certain prismatic blades and blade seg-
ments with trapezoidal cross-sections. First described by Neuville
(1930, 1934) at EBA Levant sites, they are known across south-
eastern Anatolia and Northern Mesopotamia from the Late Chal-
colithic through the EBA. Neuville’s type specimens were all chert
(obsidian is uncommon in the southern Levant; Renfrew et al.,
1966, 1968; Rosen et al., 2005), but the cross-section was the
defining trait. To this definition, Crowfoot (1948) added a narrow,
prepared platform and a negative bulb of percussion from earlier
removals; however, often only blade segments are recovered,
meaning these characteristics are commonly absent (Rosen, 1983;
Edens, 1999). Another oft-mentioned trait is that Canaanean
blades are “large” (e.g., Edens, 1999; Anderson et al., 2004).

It is frequently suggested that Canaanean blades were made by
pressure flaking with a lever, indirect percussion with a punch, or a
combination of both (Pelegrin and Otte, 1992; Anderson and Inizan,
1994; Bar and Winter, 2010; Pelegrin, 2012). Local variants in
platform-preparation and pressure-application practices have been
reported (Shimelmitz et al., 2000; Shimelmitz, 2009), revealing
regional technological differences in their production. That is,
Levantine “Canaanean” blades differ somewhat from Northern
Mesopotamian “Canaanean” blades. Chabot and Pelegrin (2012)
note that different workshops and production areas might have
developed distinct technological practices, perhaps leaving quite
subtle indicators. Evidently, a single “Canaanean” chaîne opératoire
was not used exclusively throughout the Near East.

It is also widely held that Canaanean blades exhibit an
extraordinary degree of standardisation (e.g., Anderson and Chabot,
2001; Chabot and Eid, 2007, 2009), having “standard width and
thickness” (Anderson et al., 2004:103). Standardisation is
straightforward to assess. At Hacınebi (Fig. 2), a recognised Can-
aanean workshop, Edens (1999) studied Canaanean blades and

non-Canaanean “simple” prismatic blades, defined largely by
width. Table 1 shows summary statistics for width, thickness, and
striking platform angle. Not only do the two blade types overlap for
every measure, but also their ranges and standard deviations
exhibit comparable variation. Even for width, their differences in
range and standard deviation is just 2 mm. Edens concluded that
the locals crafted Canaanean blades, whereas Southern Meso-
potamian Uruk colonists made the “simple” ones. The disparity
between these types, he proposed, may have been a minor one in
knapping tools, body techniques, or other technological choice. For
example, he documented higher variability in the “simple” blades’
raw materials, which must be a cultural choice (given the same
constraints on raw-material access at the site) and may account for
the subtle standardisation differences.

Raw-material constraints andmorphology should be considered
a potential factor in size as well as variables such as platform

Fig. 3. Examples of obsidian artefacts from areas A and B (Fig. 4) at Tell Mozan. (a) Prismatic blade, A12 q901 f382 k27. (b) Prismatic blade segment, A14 q433 f182 k5. (c) Prismatic
blade core, A7 q173 f49 k8. (d) Use-wear scratches on a blade segment, A7 q1721I f42 k6. Bottom row: reduction products with terms from Hirth (2006). (e) Macroflake, A5 q30. (f)
Macroblade, B4 q148 f418. (g) Percussion blade, A9 q658 f207 k11. (h) First-series blade, A18 q189 f44 k15. (iej) Second-series blades, B4 q131 and A17 q168 f100 k12. (kel) Early
prismatic blades, A17 q210-1 and A13 q26 f4 k5.

Table 1
Edens’ (1999) geometric data for Canaanean and “simple” prismatic blades from
Hacınebi (Fig. 3). The two blade populations overlap in all three measures, and their
degrees of standardisation (i.e., ranges and standard deviations) are largely
commensurate.

Canaanean “Simple”

Platform angle (deg.) MaxeMin 80e110 70e100
Range 30 30
Mean " s.d. 96 " 7 83 " 7

Width (mm) MaxeMin 14e45 6e35
Range 31 29
Mean " s.d. 29 " 6 19 " 8

Thickness (mm) MaxeMin 4e13 1e14
Range 9 13
Mean " s.d. 7 " 2 5 " 3
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preparation and striking angle. Rosen (1997) observed that
Levantine Canaanean blades are usually fine-grained brown chert,
whereas non-Canaanean blades tend to be “striped medium- to
fine-grained flint occurring in small- to medium-sized cobbles”
(33). Thus, he suggested that raw-material qualities and sizes
“would have affected blade production and proportions” (46) and,
consequently, limited Canaanean blade production to high-quality
cherts available as large nodules.

In addition to size, function has also been used to define Can-
aanean blades. Specifically, the blades are often described as
exhibiting sickle gloss (i.e., polished surfaces after processing ce-
reals; e.g., Anderson and Chabot, 2001; Anderson et al., 2004;
Chabot and Eid, 2007, 2009; see discussion in Rosen, 1997:57).
This implies chert blades that were employed in other applications
(e.g., pottery production, Groman-Yaroslavski et al., 2013) or that
were unused are less likely to be labelled as “Canaanean.”

Obsidian blades are not given the “Canaanean” label. Obsidian
rarely exhibits sickle polish like that of cherts due to differences in
the rocks’ microstructures (but may exhibit other types of use-
wear; e.g., Fig. 2, Hurcombe, 1992). In addition, obsidian blades
tend to be smaller, perhaps due to the flaking properties or material
morphology. Brittleness or nodule/block size may have precluded
its use to make larger blades. In the American Southwest, for
example, obsidian is primarily available as small nodules, con-
straining artefact sizes (Shackley, 1986). Most striking are mini-
aturised obsidian Clovis points, just 4 cm in length. Although half
the size of chert points, obsidian points still receive the “Clovis”
label.

Recent studies in the Caucasus further obscure distinctions be-
tween Canaanean blades and obsidian prismatic blades. Badalyan
et al. (2007, 2010) conclude that obsidian blades from Late
Neolithic and Early Chalcolithic Armenian sites were made using
the same flaking techniques as Canaanean blades in Northern
Mesopotamia (i.e., pressure flaking with a lever). Thomalsky (2013)
asserts obsidian blades in Chalcolithic Nakhchivan and Neolithice
Chalcolithic Dagestan possess all the attributes of Canaanean blade
technology. Furthermore, similar to Cauvin (1996), she contends
that Canaanean knapping techniques were developed to make
obsidian blades and were subsequently transferred to chert.

Additionally, recent work by Pelegrin, Chabot, and colleagues
recognise a “genealogy” (Chabot and Pelegrin, 2012:196) among
Canaanean blades, Armenian obsidian blades, and other lithic
technologies in the region. For example, Chabot and Pelegrin (2006,
2012) conclude that Northern Mesopotamian Canaanean blades
and Neolithic Armenian obsidian blades are examples of pressure-
flaked prismatic blade production using a lever. Specifically, Chabot
et al. (2009) state that Late Neolithic obsidian blades at Aratashen, a
site in the Ararat Depression of Armenia, were crafted much like
“blade assemblages made by pressure lever in Northern Meso-
potamia (Canaanean blades)” two millennia later (156).

Given local technological variations, precursors in the Caucasus,
and the inclusion of function and material to define an ostensibly
technological type, Canaanean blades seem (arguably) not a single,
discrete type of prismatic blade. Rather, it appears that blades given
the “Canaanean” label lie along fuzzy portions of a technological
continuum with both chert and obsidian prismatic blades. It is a
mistake to interpret this as a claim that the obsidian prismatic
blades at Tell Mozan and Canaanean blades represent the same
chaîne opératoire. As noted earlier, not even all Canaanean blades
share the same chaîne opératoire. Rather, these blades share a
common lithic heritage and, in turn, involve related “know-how.”

Therefore, at least on a theoretical level, it appears valid to link
the production and specialisation of “Canaanean” blades and
obsidian prismatic blades. Furthermore, as will be considered in
Section 4.4, chert and obsidian debitage and cores occur together in

a household knapping workspace at Tell Brak, providing archaeo-
logical justification for associating their production and
specialisation.

3. Predominant narrative and its arguments

The predominant narrative e here called the specialised blade
export (SBE) hypothesis e holds that Canaanean blades were
crafted in a few UEV workshops and exported to Northern Meso-
potamia during the EBA (e.g., Anderson and Inizan, 1994; Chabot,
1999, 2002; Chabot et al., 2001; Anderson et al., 2004; Chabot
and Pelegrin, 2006, 2012; Chabot and Eid, 2003, 2007, 2009).
Here I summarise their arguments. Many of the proponents’ quo-
tations refer toTell ’Atij and Tell Gudeda in theMiddle Khabur Basin
(MKB); however, they propose that their observations are widely
applicable in Northern Mesopotamia (Chabot et al., 2001:247) and
imply similar patterns exist at dozens of sites (e.g., Chabot and Eid,
2007: Fig. 1).

Anderson et al. (2004) argue that Canaanean blades were made
using leveredpressureflaking and “this very specific techniquemight
point to. particular workshops” (95). Consequently, Chabot and Eid
(2007) claim these blades “were made in specialised workshops,
probably in the Anatolian region, and were then sent to northern
Mesopotamian agricultural settlements” (23). Afterfinding fewdistal
blade segments at Mesopotamian sites, Chabot and Pelegrin (2006)
suggest that the blades were “fragmented into segments and then
exported” (103). Accordingly, Anderson et al. (2004) propose “a dy-
namic network involved in the production of agricultural products
throughout northern Mesopotamia” (123).

This hypothesis has two components. First, it is proposed that
lithic workshops tend to lie near raw-material sources and that, for
Canaanean blades, the workshops and sources occur in south-
eastern Anatolia. Anderson et al. (2004) list three UEV sites with
known CanaaneanworkshopseHassek Höyük, Hacınebi, and Titriş
Höyük e as likely origins of the blades found in Northern
Mesopotamia.

Given the raw material on which pressure-knapped blades are
made using a lever (for example, a grayish-pink fine-grained
flint), it would seem that the workshops furnishing the Ninevite
V sites may be sought in the Bingöl area of Turkey, near Hassek
Höyük. their rawmaterial strongly suggests that theworkshop
sites will be found in southeastern Turkey. (95, 123)

It is worth noting that Hassek Höyük is not particularly “near” the
Bingöl province (Fig. 2). Chabot and Eid (2009) similarly argue that
the Canaanean blades at Tell Mozan

were also manufactured on a flint of generally good quality and
often grey-rosy colour. This type of flint has been identified only
in the Bingöl area in southeastern Turkey, where the only Can-
aanean workshops known to date in Northern Mesopotamia
were discovered: Hacınebi Tepe, Titriş Höyük and Hassek
Höyük.We thus come to the conclusion that the flint blades of
Mozan come from the Anatolian workshops. (810; translated)

Two points must be made. First, these sites and Tell Mozan are
equidistant from the Bingöl region (Fig. 2). Second, their chert
classes are entirely visual. The researchers appear aware of this
limitation and, thus, link the narrative to obsidian sourcing.
Regarding Tell Gudeda and Tell ’Atij, Chabot (2002) states

physicochemical analysis of pieces of obsidian found that eight
of the ten tested pieces come from the Bingöl region. This
obsidian source is located 200 km east of Hassek Höyük. How-
ever, obsidian uncovered at Hassek also originated from the
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Bingöl A deposit. Without being able to determine that the ’Atij
and Gudeda Cananaean blades originated from the site of Has-
sek Höyük, it remains that the macroscopic analysis of siliceous
raw material and the obsidian demonstrate without a doubt a
link between the material found in this region and the Khabur
valley. (62, translated)

Chabot et al. (2001) similarly argue

research has already shown that the raw material from which
the large flint blades were made probably corresponds to that
found not far from the Cananaean knapping workshops in
southeastern Turkey. It is interesting to note that the physico-
chemical analyses reveal that eight of ten obsidian artefacts
analysed came from the Bingöl area where residents supplied at
least one of two Cananaean workshops known to date in this
area: Hassek Höyük (253e254, translated).

Thus, Bingöl obsidians (Fig. 2) at these MKB sites and Hassek Höyük
in the UEV purportedly establish a link between them. The overall
result is an interpretation that UEVworkshops furnished chert (and
perhaps obsidian) blades to MKB and UKB settlements (e.g., Chabot
et al., 2001:253e254; Chabot, 2002:62; Anderson et al., 2004:123;
Chabot and Eid, 2007:11e12, 23, 2009:810, 819e820).

Second, it is argued the reduction sequence is incomplete at
Mesopotamian sites and that segments, not blades, arrived at these
settlements. Regarding Tell ’Atij and Tell Gudeda, Chabot et al.
(2001) argue

the virtual absence of cores or reduction products associated
with this activity seems to suggest that the production of these
artefacts did not take place at our sites. [Instead] specialised
workshops that had the expertise and the raw material then
exported their finished products to agricultural sites. (253e254;
translated)

Besides finding too few cortical flakes, they identified more medial
blade segments than distal blade ends at UKB and MKB sites.
Anderson et al. (2004:92) state “distal fragments (which are often
curved) are almost always missing from these sites,” suggesting
that truncation occurred elsewhere.

These two aspects of the SBE hypothesis are evaluated by
considering (1) the spatial organisation of prismatic blades and
their reduction debris at four Cananaean workshop sites and (2)
obsidian source data for key sites, including Tell Mozan and the
workshop sites (when available).

4. Spatial organisation of blade production

The SBE narrative presumes, in large part, that knowledge of
Canaanean blade workshops represents reality rather than sam-
pling biases. Specifically, it assumes the social organisation of
workshops and spatial distributions of their products at urban
centres are compatible with the excavation strategy and sampling.
It is not necessarily a matter of excavation bias per se. Rather it is a
problem inherent to sampling large multi-period urban sites that
cannot be completely excavated. Unlike sites such as Tell Mozan
and Tell Brak, most key sites of the SBE hypothesis (i.e., Tell Gudeda
and Tell ’Atij in the MKB; Titriş Höyük, Hassek Höyük, and Cafer
Höyük in the UEV) were rescue excavations ahead of dam
construction.

There is an expansive theoretical and archaeological literature
on the social and technological links between spatial organisation
and craft specialisation in the Near East (e.g., Stone, 1991; Stein and
Blackman, 1993; Stein, 1996; Wright, 2008; Rosen, 2010; Lehner
and Yener, in press) and worldwide (e.g., Arnold, 1991; Santley

and Kneebone, 1993; Stone, 1996; Janusek, 1999; Inomata and
Triadan, 2000; Bayman and Nakamura, 2001; Liu, 2004;
Patterson, 2005; Day and Doonan, 2007). Costin (2007) states the
core organising aspects of craft production systems are their spatial
and social organisation:

Fromthese twoelementse the locationsofproductionactivities in
geographic space and the location of production personnel in so-
cial space e key aspects of organisation are inferred: the relative
nucleation or dispersal of manufacturing activities and the
sociopolitical context in which production occurs. The identifi-
cation of production loci is important because it provides infor-
mationonthephysical arrangementof craftingactivities andhelps
in the reconstruction of the social contexts of production. (293)

Here I specifically consider three UEV Canaanean workshops recog-
nised by SBE proponents (i.e., Hassek Höyük, Hacınebi, and Titriş
Höyük; e.g., Andersonet al., 2004:95, Chabot andEid, 2009:810)anda
fourth at Tell Brak in theUKB. Based on the archaeological evidence, it
is clear that prismatic blade production in urban households yields
irregular debitage distributions, and the reduction sequence appears
complete, if at all, only in small areas of large cities, yielding sampling
and visibility issues.

4.1. Hacınebi

As mentioned in Section 2, Edens (1999) studied Canaanean and
“simple” prismatic blades at Late Chalcolithic Hacınebi. Canaanean
blades were spatially linked with the local Anatolian inhabitants,
whereas simple prismatic blades were associated with the Uruk
colonists. He claims both communities had specialist knappers
with their own production techniques and that Anatolian knappers
likely crafted Canaanean blades for both Anatolian and Uruk con-
sumers. This implies local market exchange. Edens (1999) proposes

craftsmen at Hacınebi probably worked outside institutional
frameworks and produced for a relatively local market, not
interregional exchange. These points assume that blade pro-
duction was a specialized craft, the skills for which relatively
few people at Hacınebi possessed. The very irregular spatial
distribution of blade workshop debris through the Hacınebi
sequence (Phases A-B2) supports this view. (33)

Four further observations from Edens (1999) are also relevant. First,
at this proposed Canaanean workshop site, chert blades and their
debitage comprise 15e20% of the assemblage, whereas blades and
their reduction products comprise roughly half of the obsidian ar-
tefacts at Tell Mozan. Second, obsidian is less than 1% of the known
Hacınebi assemblage, so production on the scale required to equip
even one urban centre the size of Tell Mozan seems improbable.
Third, Canaanean cores were reused as ad hoc flake cores at
Hacınebi. If this practice occurred at other sites, such reuse could
diminish evidence of Canaanean production occurring there. Lastly,
Edens (1999) observes that distal blade segments are “persistently
under-represented or under-identified (about one-third as frequent
as proximal segments)” (28). That is, there is only one distal
segment for every three proximal segments and for every six
medial segments. At NorthernMesopotamian sites, SBE proponents
maintain that missing distal segments are evidence of off-site
production and segmentation (e.g., Anderson et al., 2004:92), but
this phenomenon occurs at a recognised workshop site.

4.2. Titriş Höyük

The EBA Canaanean workshop at Titriş Höyük is located in a
house with different rooms for craft and domestic activities
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(Hartenberger, 2003). It lies in a suburb near the northeastern edge
of the settlement. Production debris was present in select rooms,
and hundreds of blade cores were discovered in several trash pits.
Hartenberger (2003) contends, based on archaeological and textual
evidence, theworkshop functioned independently of elite or palace
control, offering an example of household-level specialisation.
About 1600 Canaanean cores were recovered from this workshop
area, but just one core was found in the other 3000m2 excavated. It
must be emphasised that the Canaanean reduction sequence is
complete only within a 20 # 20 m excavation unit at a 43-ha urban
centre (i.e., <1% of the site area).

4.3. Hassek Höyük

The spatial organisation of blade production at Hassek Höyük is
very similar to that of Titriş Höyük (Behm-Blancke et al., 1984; Otte
and Behm-Blanke, 1992). In one room of House 3, 28 Canaanean
cores lay in a pile near a wall, while an additional dozen cores, as
well as blades and debris, were scattered throughout the room. This
stratum dates to the Late Uruk/EBA. Elsewhere at the site, however,
Canaanean blades and their production materials are rare, much
like Titriş Höyük.

4.4. Tell Brak

SBE proponents have implied that Tell Brak was one of the
urban centres supplied with Canaanean blade segments by
Anatolian workshops (Chabot and Eid, 2007: Fig. 1; Chabot and
Pelegrin, 2012: Fig. 6.7). Excavations at Tell Brak (Fig. 3), how-
ever, show that Canaanean and obsidian blades were crafted
together. Canaanean blades are abundant in fourth- and third-
millennia strata (Oates, 1993; Oates and Oates, 1993). About
50e60% of blades in those levels are obsidian, a higher propor-
tion than at Hassek Höyük or Hacınebi (Wright, 1999). The cores
are principally chert, but obsidian cores are also present. Oates
and Oates (1993) argues that the Canaanean cores are like
those at Hassek Höyük and that production activities occurred at
Tell Brak.

Excavators found a structure with a courtyard, an adjacent room
with knapping debris, and a series of small rooms evocative of
workspaces or a souq (Oates and Oates, 1993; Oates and McMahon,
2008). The structure dates to the Late Uruk/EBA and has been
interpreted as a large house. Chert and obsidian debitage were
concentrated in a room adjacent to the courtyard, and several
Canaanean cores were also found in the workspace with a 2-kg
block of obsidian. This spatiotemporal association suggests that
knappers either used both raw materials to craft blades or speci-
alised in one material but shared the same space. Debitage is rare
outside the structure, and Wright (1999) attributes this to speci-
alised production in an urban context:

This fourth-millennium stone-tool assemblage from Tell Brak
does have some surprising features that merit emphasis. First, in
contrast to all other assemblages known to me, is the scarcity of
primary industrial debris. It is likely that this is an indication of
the degree of urban occupational specialization at the large
centre of Brak. (37)

Elsewhere only finished products are found, including a clay bla-
delet holder (with bladelets still in situ) in a house nearby (Wright,
2002; Oates, 2004). Therefore, there is evidence of local production
and consumption of chert and obsidian blades during the EBA. The
associated spatial organisation implies that, regardless of material,
prismatic blades may have had similar social organisation of
production.

5. Obsidians at Tell Mozan and other sites

A core argument of the SBE hypothesis is that the specialised
Anatolian workshop sites used cherts only found in the Bingöl re-
gion (e.g., Chabot et al., 2001:253e254; Anderson et al., 2004:95,
123; Chabot and Eid, 2009:810) and that these sites principally, if
not exclusively, used obsidians from the same region (e.g., Chabot
et al., 2001:253e254; Chabot, 2002:62, Chabot and Eid,
2009:820). Chemical analyses of Tell Mozan obsidian artefacts
revealed a great diversity of sources, very different from the Can-
aanean workshop sites of southeastern Anatolia. Furthermore,
reassessing prior obsidian sourcing studies at key sites reveals a
much more complex regional “sourcescape” than is put forward by
SBE proponents.

5.1. Tell Mozan

Tell Mozan was Urkesh, the religious and political capital of
Hurrian culture in the UKB. Hurrians lived in a transitional zone
along the border between highland Turkey and lowland Syria by
the mid-third millennium BCE. Textual evidence suggests that
Hurrians were a minority in UKB cities during the EBA and MBA, so
Urkesh is one of few conclusively Hurrian settlements. It was
among the largest cities in the UKB at the time. The high mound is
28 m tall and 20 ha (Fig. 4), and its surrounding outer city was
110 ha during its greatest extent. The site and its inhabitants are
worthy of more attention than, unfortunately, can be included here.
Readers are directed to Frahm (2010:165e214) as well as Buccellati
and Kelly-Buccellati (1997, 2002, 2005, 2009, inter alia) for further
discussion of Urkesh and the Hurrians.

From 1984 to 2010, Tell Mozan was excavated by Giorgio Buc-
cellati and Marilyn Kelly-Buccellati with the International Institute
for Mesopotamian Area Studies (IIMAS). At the site, I examined
circa 820 obsidian and 1740 chert artefacts from the IIMAS exca-
vation units (Fig. 4). Obsidian accounts for about a third (32%) of the
site’s lithic assemblage, and the other two-thirds are cherts. From
1998 to 2004, the site was also excavated by a University of
Tübingen team, led by Peter Pfälzner and Heike Dohmann-Pfälzner.
The team found about 300 obsidian and 500 chert artefacts in their
excavation units (Fig. 4.). Chabot and Eid’s (2009) interpretations
are based on lithics excavated by the Tübingen team.

A new programme of lithic analysis was planned for the 2011
season, but all foreign archaeological projects have been halted as a
result of the current security situation in Syria. Thus, it is not
possible at this time to give detailed lithic assemblage breakdowns
(i.e., precise numbers of distal, proximal, and medial segments).
There is evidence for obsidian prismatic blade production on-site
(Fig. 2); however, at present, that evidence cannot be considered
in a quantitative context. Additionally, elucidation of subtle varia-
tions in production (e.g., Pelegrin’s, 2012 different “modes” of
pressure blade production techniques; Astruc et al.’s, 2007 core
shaping practices) requires on-site assemblage studies. Functional
analysis of the obsidian tools is also of considerable interest;
however, due to taphonomic factors like the depositional sediment
chemistry (al Quntar et al., 2011), future use-wear studies also
necessitate fieldwork.

After this on-site survey of the lithic assemblage, a sample of 97
obsidian artefacts, all chip debris, was approved for export by the
Syrian Directorate General of Antiquities and Museums. Thus, 12%
of the obsidian assemblage was chemically sourced. The spatio-
temporal span of these artefacts reflects the site’s recent excava-
tions: 81 artefacts from area A, 3 from B, and 13 from J (Fig. 4),
spanning the late EBA III to LBA II. Artefacts were compared to over
900 geological specimens from 200 sampling loci in Anatolia and
the Caucasus (Fig. 1; Frahm, 2010:257e269). All artefacts and
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geological specimens were analysed using electron microprobe
analysis (EMPA), as detailed in Frahm (2010:302e364; 2012a).
Accuracy, repeatability, and reproducibility were evaluated using
international reference standards (e.g., VG-568 obsidian) and XRF
and NAA data from the University of Missouri Research Reactor
(MURR). These compatibility evaluations are detailed elsewhere
(Frahm, 2010:365e484, 2012a). All data are published online and
downloadable from stable archives (Frahm, 2010, 2012b; Frahm
and Feinberg, 2013b).

The chemical analyses reveal that Bingöl A and B obsidians ac-
count for less than one fourth (23%) of the sourced artefacts from
Tell Mozan. The rest (77%) originate from five sources: 60% from
Nemrut Da!g, 6% from Tendürek Da!g, 6% from Muş, 3% from Göllü
Da!g, and 2% from Meydan Da!g. Therefore, Tell Mozan has the most
diverse assemblage known in Mesopotamia to date (Frahm,
2010:590e629). There is a conflict between a hypothesis that the
residents of Tell Mozan relied on blade workshops using Bingöl
obsidians (e.g., Chabot et al., 2001:253e254; Chabot, 2002:62,
Chabot and Eid, 2009:820) and evidence that most obsidian origi-
nated from other sources, some hundreds of kilometres away.

Chabot and Eid (2009) argue that Tell Mozan provides evidence
for their model continuing from the EBA Ninevite V (3000e2500
BCE) into the MBA (2100e1600 BCE), spanning approximately a
millennium. In contrast, recent studies highlight centennial,
perhaps decadal, shifts in obsidian source-use at Tell Mozan,
including quarrying changes at the sources themselves (Frahm and
Feinberg, 2013a,b,c).

5.2. Reassessing “unknown” sources

Obsidians play a key role in the SBE narrative, so it is worth
reexamining the source attributions onwhich it is based, especially
when artefacts have unidentified sources. The reason to reconsider
past source assignments is not that the measurements are inac-
curate, imprecise, or otherwise erroneous. Instead, I hold that these
data are generally compatible, at least for the purposes of sourcing
artefacts, with newer datasets. Rather, the issue is incomplete
geochemical data for Eastern Anatolian sources. Only recently have
certain lesser known sources been properly characterised (e.g.,
Frahm, 2010; Chataigner et al., 2013; Chataigner and Gratuze,

2013a,b). Rapp and Hill (1998) assert that, at the time, Anatolian
obsidian studies had misleading results “for two reasons: not all
potential source deposits have been sampled, and many deposits
were not sampled systematically e with full knowledge and
coverage of the geology” (137; also see Özdo!gan, 1994: 423). Thus,
studies crucial to the SBE hypothesis were conducted with insuf-
ficient data.

Integrating numerous datasets in an endeavour to create a
coherent obsidian reference database can result in diffuse “finger-
prints” (Poidevin, 1998; Glascock, 1999). Here, however, I compare
just two datasets: artefact data from prior sourcing publications
and my geological dataset. The comparisons need only reveal
overall patterns for the artefacts and sources, and this may be done
because accuracy has been rigorously demonstrated for the EMPA
data. Specifically, agreement has been shownwith data fromMURR
(Frahm, 2010:365e484, 2012a; Darabi and Glascock, 2013) and
other labs (Le Bourdonnec et al., 2012; Chataigner et al., 2013). The
comparisons are also validated by replicating unambiguous iden-
tifications. If Hassek Höyük artefacts that Cauvin et al. (1991) assign
to Bingöl B also match the EMPA measurements for Bingöl B, that
reproducibility supports using the datasets together to identify
unknown artefacts.

5.3. Nemrut Da!g or Bingöl A?

There are two principal obsidian varieties: calcalkaline and
peralkaline. Peralkaline obsidians occur in Southwest Asia at
Nemrut Da!g volcano and in deposits of the Bingöl province (Fig. 3).
Peralkaline and calcalkaline obsidians both exist in Bingöl and are
known as Bingöl A and Bingöl B, respectively. Nemrut Da!g and
Bingöl A obsidians are geochemically similar, andmany researchers
report struggles to distinguish them (e.g., Gratuze et al., 1993, 1995;
Abbès et al., 2001, 2003; Rosen et al., 2005; Bellot-Gurlet and
Poupeau, 2006; Carter et al., 2008; Khalidi et al., 2009; Forster and
Grave, 2012). Previously, though, EMPA data have revealed six
Nemrut Da!g obsidians and two Bingöl A obsidians (Frahm, 2012b).

Problems discerning Nemrut Da!g and Bingöl A obsidians may
stem from sampling. For example, Carter et al. (2008) relied on
three Nemrut Da!g specimens and one Bingöl A specimen, while
Bressy et al. (2005) analysed five from Nemrut Da!g and two from

Fig. 4. Excavation units of sourced artefacts relative to the palace excavations (left) and areas A, B, and J on the tell (right). The IIMAS excavation units included in the study are
labelled: units in bold have sourced obsidian artefacts, while other units had artefacts included in the on-site lithic survey. Tübingen excavation squares are shaded grey (right).
Compiled and redrawn from various expedition maps.
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Bingöl A. In contrast, the findings in Frahm (2012b) and here are
based on a collection of 100 Nemrut Da!g and 40 Bingöl specimens.

When compiling data from so few specimens, researchers may
be comparing obsidians with distinct compositions and attributing
the variations to analytical error, not actual differences among
multiple flows. In reality, several elements (e.g., Zr, Ti, Fe, Al) vary
more among the Nemrut Da!g obsidians than among all calcalkaline
Anatolian obsidians combined, so it seems unlikely analytical error
is themain issue. If it was, sourcing calcalkaline Anatolian obsidians
would not be so successful. While error is an issue, incomplete
sampling poses a greater problem (Glascock et al., 1998:20).

Inadequate sampling is also a problem for studies apparently
able to differentiate Nemrut Da!g and Bingöl A obsidians. Notably,
Poidevin (1998) first used a CNK/A vs. NK/A plot (i.e., a peralkalinity
graph) to do so. Based on the available data, Poidevin (1998) re-
ported Bingöl A obsidian fell between two groups of Nemrut Da!g
obsidians: one with high peralkalinity and one with low. It was not
until Bressy et al. (2005) that a third Nemrut Da!g group, one with
intermediate peralkalinity, was added to such plots. This casts into

doubt source attributions for Tell Gudeda and Tell ’Atij artefacts in
Chabot et al. (2001).

5.4. Implications for lithic analysis

Bingöl A and B obsidians are among the oldest in Anatolia (3.2e
5.1 and 4.3e6.1 Ma, respectively; Chataigner et al., 1998; Bigazzi
et al., 1998), whereas Nemrut Da!g obsidians are among the youn-
gest (310 ka on its slopes and <30 ka in the caldera; Notsu et al.,
1995; Yılmaz et al., 1998). The Bingöl obsidians were millions of
years old even before the Nemrut Da!g volcano started forming circa
1.2 Ma (Pearce et al., 1990). As a result of these sources’ disparate
ages (and other factors such as eruption type and soil chemistry),
their raw-material morphologies can differ markedly, yielding
consequences for lithic analysis.

Obsidian often forms during the eruption of rhyolitic lava domes
(Fig. 5). Where exposed, it occurs as angular blocks without cortex
due to fractures along porous layers and naturally occurring cracks.
Thus, Nemrut Da!g obsidians occur as blocks with largely

Fig. 5. Angular obsidian blocks (c and e) with no cortex and parallel surfaces due to fractures along flow bands. These blocks are available atop (b) and around the perimeter (d) of a
young obsidian-bearing lava flow (a). These examples come from the Newberry volcano caldera, very similar to the Nemrut Da!g caldera (Frahm, 2012b,c). Fresh angular blocks will
have initial reduction stages and products different from chert river cobbles. Top illustration based on figures in Fink and Manley (1987), Hughes and Smith (1993), and Stevenson
et al. (1996); redrawn and modified by the author. Photographs by the author.

E. Frahm / Journal of Archaeological Science 41 (2014) 605e621 613



unweathered surfaces (Özdemir et al., 2006; Ulusoy et al., 2008).
After millions of years, obsidian blocks become rounded nodules
through weathering and transport by water and mudflows
(Shackley, 2005). Bingöl A obsidian in the Çavuşlar locality, for
example, occurs as rounded nodules, 10e25 cm in diameter
(Poidevin, 1998). Over time these nodules developed cortex, and
streams and lahars scattered them across distances of 20 km
(Cauvin et al., 1986).

Cauvin (1996) considers how such differences in morphology
affect reduction processes. A nodule of Bingöl A obsidian and one of
chert will yield similar patterns of cortical flakes. As the nodule is
encased by cortex, the initial flake removed has an entirely cortical
dorsal surface and striking platform, and cortex decreases in sub-
sequent removals. A source like Nemrut Da!g, however, yields blocks
without cortex. Thus, abundance of cortical flakes is not always a
valid measure of the form in which obsidian was transported. It is
important to determine the volcanic sources before applying such a
metric.

All Tell Mozan artefacts fromNemrut Da!gmatch obsidians in the
caldera (Frahm, 2012b). Thus, the artefacts were crafted of obsid-
ians two orders of magnitude younger than Bingöl obsidians. Other
obsidians at the site have intermediate ages between 60 ka (Mey-
dan Da!g) and 1.9 Ma (Muş; Bigazzi et al., 1994, 1997; Yılmaz et al.,
1998). While cortical flakes are uncommon at Tell Mozan, most
artefacts are made of obsidian fromyoung sources, for which chert-
like cortex should not be expected.

5.5. Cafer Höyük

Twelve artefacts from Cafer Höyük established the idea that
obsidian at UEV sites originated in the Bingöl province (Cauvin
et al., 1986; republished in Cauvin et al., 1991). According to
Cauvin et al. (1986), seven artefacts are Bingöl B obsidian, and the
other five are Bingöl A obsidian. Fig. 6 shows the artefacts with my
geological data. The two datasets exhibit sufficient agreement to
corroborate the artefacts’ original attributions to Bingöl A and B.
Thus, based on the available data, Cafer Höyük inhabitants drew
primarily on the Bingöl obsidian sources. Cauvin (1998) suggests
that they collected cobbles transported by the Murat River, and she
reports some artefacts exhibit cortex and evidence of water
transport (263).

5.6. Hassek Höyük

Of the three UEV settlements with known Canaanean work-
shops, only Hassek Höyük has published obsidian sourcing results.
No artefacts have been sourced from Titriş Höyük. A “small sample”
of Hacınebi artefacts were analysed by M. Blackman at the Smith-
sonian, but his results are unpublished. There is only a mention in
Edens (1999): “most pieces derive from Bingöl and [Lake] Van
sources, but. a few pieces come from the Göllüdag source in
central Anatolia and the Gutansar source in Armenia” (25).

Cauvin et al. (1991) sourced 10 Hassek Höyük artefacts and
attributed seven artefacts to Bingöl B, one to Bingöl A, one to an
unknown peralkaline source, and one to an unknown calcalkaline
source. Fig. 7 plots the artefacts and my geological data. The arte-
facts assigned to Bingöl B match my data, establishing dataset
compatibility. One artefact has a best match to Bingöl A, while the
unidentified peralkaline artefact matches Nemrut Da!g. The un-
identified calcalkaline artefact matches Pasinler. All artefacts but
one date to the Late Uruk (3300e3100 BCE). The only Bingöl A
artefact dates to the EBA.

Pernicka (1992) sourced 17 artefacts from Hassek Höyük. Ten
artefacts were assigned to Bingöl B, and Fig. 8 corroborates this
result (despite few elements in common between datasets). Per-
nicka assigns the other seven artefacts to Nemrut Dag, but the
comparison suggests that one is actually Bingöl A obsidian. All 17
artefacts date to the Late Chalcolithic (i.e., fourth millennium BCE).

5.7. Tell ’Atij and Tell Gudeda

Ten sourced artefacts from Tell Gudeda and Tell ’Atij have key
roles in the SBE narrative (Section 3). These sites, both small (<1 ha)
villages, are 700 m apart along the Khabur River. Collectively, their
assemblages are only 0.4% obsidian: ten obsidian artefacts were
found at Tell Gudeda and 19 at Tell ’Atij. Chabot et al. (2001) pro-
pose that their conclusions are widely applicable because “these
two sites are quite representative of this whole region of Northern
Mesopotamia” (247; translated).

To attribute peralkaline artefacts to Bingöl A or Nemrut Da!g,
Chabot et al. (2001) used Poidevin’s (1998) peralkalinity approach
(Section 5.3). Four artefacts from each site fell into the intermediate
range, so they attributed all eight artefacts to Bingöl A. The

Fig. 6. Data for twelve Cafer Höyük artefacts (black symbols) from Cauvin et al. (1986) plotted with EMPA data for peralkaline (left) and calcalkaline (right) Eastern Anatolian
obsidians. The datasets exhibit sufficient agreement to corroborate the artefacts’ original attributions to Bingöl A and B. Thus, based on the available data, the Cafer Höyük in-
habitants drew largely on the Bingöl obsidian sources.
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intermediate Nemrut Da!g cluster, added by Bressy et al. (2005), was
absent from their data analysis, casting this source attribution into
doubt. Additionally, two Tell ’Atij artefacts had unknown sources.

Fig. 9 shows these artefacts with my geological dataset. Chabot
et al. (2001) correctly identified the peralkaline artefacts as Bin-
göl A obsidian, showing compatibility of the datasets. The un-
identified Tell ’Atij artefacts match Pasinler, about 100 km northeast
of the Bingöl sources (Fig. 2). Of the two Pasinler artefacts, one is a
small fragment from an undated context. The other, however, is a
prismatic blade segment, and it was discovered in an EBA stratum
with Ninevite V sherds (Fortin, 1998).

5.8. Tell Brak

Section 4.4 considers the spatial organisation of chert and
obsidian blade production at Tell Brak, so it is worth considering
the obsidian sources represented among its artefacts. Over half
(53%) of the sourced Tell Brak artefacts have no context
(Francaviglia and Palmieri, 1998; Forster and Grave, 2012), and
none are securely dated to the EBA or MBA. Khalidi et al. (2009),

though, sourced eight Late Chalcolithic obsidian fragments, and
they assigned one fragment to Meydan Da!g, three to Bingöl B, and
four to Bingöl A. Fig. 10 corroborates their source attributions to
Meydan Da!g and Bingöl B, establishing data compatibility. The
published peralkaline artefact matches Nemrut Da!g, not Bingöl A.
Thus, just over one third (38%) of the obsidian originated in the
Bingöl area. Although these results predate the focus of the SBE
hypothesis (i.e., the EBA and, to a lesser extent, MBA), as discussed
in Section 2, recent studies in the Caucasus suggest that Canaanean-
like technology already existed at this time. A forthcoming chapter
on Tell Brak may offer new insights more relevant to the period in
question (Khalidi, in press).

5.9. Summary of obsidian data

Fig. 11 summarises the obsidian sources represented at Tell
Mozan, Cafer Höyük, Hassek Höyük, Tell Gudeda, Tell ’Atij, and Tell
Brak. This graph also highlights a considerable change in obsidian
source-use at Tell Mozan between Phases 2 and 3 (see discussion in
Frahm and Feinberg, 2013b). Of these sites (and all Mesopotamian

Fig. 7. Data for ten Hassek Höyük artefacts (black symbols) from Cauvin et al. (1991) plotted with EMPA data for peralkaline (left) and calcalkaline (right) Eastern Anatolian ob-
sidians. Cauvin et al. (1991) attributed seven artefacts to Bingöl B, one to Bingöl A, one to an unknown peralkaline source, and one to an unknown calcalkaline source. The artefacts
assigned to Bingöl A and B match these data, establishing data compatibility. The unidentified peralkaline artefact matches Nemrut Da!g, and the unidentified calcalkaline artefact
matches Pasinler.

Fig. 8. Data for seventeen Hassek Höyük artefacts (black symbols) from Pernicka (1992) plotted with EMPA data for peralkaline (left) and calcalkaline (right) Eastern Anatolian
obsidians. Despite few elements in common between these datasets, this comparison corroborates the attribution of ten artefacts to Bingöl B, establishing dataset compatibility.
Pernicka (1992) attributes seven peralkaline artefacts to Nemrut Dag, but this comparison strongly suggests that one is actually Bingöl A obsidian.
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sites with obsidian sourcing data), Tell Mozan has the most diverse
obsidian assemblage, which exhibits the greatest overall similarity
to nearby Tell Brak. Notably, Tell Gudeda and Tell ’Atij are not
representative of other sites, including the UEV sites to which they
are often compared.

Fig. 12 simplifies the results in Fig. 11, reconceptualising them as
a dichotomy between Bingöl and non-Bingöl obsidians. Tell Mozan
has the lowest overall fraction of Bingöl obsidian, followed closely
by Tell Brak. In the UEV, based on the available data, Cafer Höyük
inhabitants relied heavily, perhaps even exclusively, on Bingöl ob-
sidians. The only UEV sitewith a Canaaneanworkshop and obsidian
data, Hassek Höyük, has 20e35% non-Bingöl obsidian based on two
independent sourcing studies.

5.10. Rejecting maximal efficiency (again)

It is worth noting that these reassessed data undermine as-
sumptions regarding “efficient” origins of lithic materials. The SBE
hypothesis associates chert and obsidian sources in the Bingöl re-
gion because, at least in part, it simply seems efficient that, if a

settlement’s inhabitants used chert from that area, they would also
use obsidian from there (and vice versa). This is similar to a com-
mon approach to deal with analytical inabilities to distinguish
Nemrut Da!g and Bingöl A obsidians (Section 5.3).

Unable to differentiate among peralkaline obsidians, Gratuze
et al. (1993) suggested the following: “if, at one archaeological
site, we find the artefacts have the two compositions of the Bingöl
area, we may suppose that the artefacts come from Bingöl” (16).
That is, if calcalkaline Bingöl B obsidian is found at a site, one may
presume that the peralkaline obsidian originated from Bingöl A, not
Nemrut Da!g. If Bingöl B obsidian does not occur at the site, the
peralkaline obsidian may have originated from either Nemrut Da!g
or Bingöl A. This supposition was followed in subsequent studies.
For example, Khalidi et al. (2009) assigns peralkaline artefacts at
Tell Brak (Section 5.8) to Bingöl A, not Nemrut Da!g, due to the
occurrence of Bingöl B obsidian there. Their hypothesis essentially
presumes humans choose to act with maximum utility for the cost.
Specifically, it holds that, if people had access to Bingöl B obsidian,
they would not also have Nemrut Da!g obsidian when it is maxi-
mally efficient to obtain nearby Bingöl A obsidian.

Fig. 9. Data for ten Tell Gudeda and Tell ’Atij artefacts (black symbols) from Chabot et al. (2001) plotted with EMPA data for peralkaline (left) and calcalkaline (right) Eastern
Anatolian obsidians. This comparison corroborates the attribution of eight artefacts to Bingöl A, establishing compatibility of these datasets. Two unidentified calcalkaline artefacts
match Pasinler.

Fig. 10. Data for five of eight Tell Brak artefacts (black symbols) sourced by Khalidi et al. (2009) plotted with EMPA data for peralkaline (left) and calcalkaline (right) Eastern
Anatolian obsidians. This comparison corroborates the original attribution of three artefacts to Bingöl B and one to Meydan Da!g, establishing data compatibility. The one published
peralkaline artefact matches Nemrut Da!g rather than Bingöl A.
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Previously, the Tell Mozan obsidian results established that this
assumption of maximal efficiency is incorrect (Frahm, 2012b). The
site has three features with Bingöl B and Nemrut Da!g obsidians
together, one feature with Bingöl A and Nemrut Da!g obsidians, and
one featurewith only Bingöl A and B obsidians. The reassessment of
earlier studies’ data reveals that, of these five sites, only onee Cafer
Höyüke is consistent with the “Bingöl A and B together” archetype
of Gratuze and his colleagues. In contrast, Hassek Höyük has Bingöl
A and B obsidians with Nemrut Da!g (and Pasinler) obsidians. Tell
Gudeda has only Bingöl A, while Tell ’Atij has Bingöl A obsidianwith
calcalkaline obsidian from Pasinler, not Bingöl B. Tell Brak, however,
has Bingöl B obsidian with peralkaline Nemrut Da!g, not Bingöl A,

obsidian. Therefore, this assumption by Gratuze et al. (1993) is also
demonstrably false at sites other than Tell Mozan. In short, one
cannot assume that, if Bingöl A obsidianwas used, Bingöl B obsidian
was used too and vice versa.

The implications of these obsidian data apply as well to lithic
assemblages of chert and obsidian. If the obsidians at a site such as
Hassek Höyük originated from the Bingöl deposits, it is invalid to
assume that its inhabitants relied on cherts from the same region.
Additionally, if cherts from the Bingöl regionwere, in fact, used at a
site, its obsidians cannot be assumed to have originated there too.
Forces other than maximal efficiency moved people and materials
throughout the Bronze-Age Near East.

Tell Mozan - Frahm (n=97)

Tell Mozan - Phase 2 (n=20)

Tell Mozan - Phase 3 (n=17)

Tell Gudeda - Chabot et al. (n=4)

Tell Brak - Khalidi et al. (n=8)

0% 25% 50% 75% 100%
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Mu
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Pasinler

UEV

MKB
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Fig. 11. Summary of the obsidian sources represented at Tell Mozan, Cafer Höyük, Hassek Höyük, Tell Gudeda, Tell ’Atij, and Tell Brak. Also shown is the drastic change in obsidians
at Tell Mozan between Phases 2 and 3 (see discussion in Frahm and Feinberg, 2013b). Tell Mozan has the most diverse overall obsidian assemblage and appears to exhibit a basic
similarity with Tell Brak. The results for Tell Gudeda and Tell ’Atij are not representative of those for the other sites, including the two UEV settlements.

Tell Mozan - Frahm (n=97)

Tell Mozan - Phase 2 (n=20)

Tell Mozan - Phase 3 (n=17)

Tell Gudeda - Chabot et al. (n=4)

Tell Brak - Khalidi et al. (n=8)
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Fig. 12. Simplification of Fig. 11 to show a dichotomy between Bingöl and non-Bingöl obsidian sources. Tell Mozan has the lowest overall proportion of Bingöl obsidian, followed
closely by Tell Brak. In the UEV, Cafer Höyük relied heavily on Bingöl obsidians, but it has no known Canaanean blade workshop. The only UEV site here with a Canaaneanworkshop,
Hassek Höyük, has 20e35% non-Bingöl obsidian.
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6. Interpretation and discussion

Rather than obsidian blade segments arriving at Tell Mozan
from specialised UEV workshop sites, a likely alternative is that
these diverse obsidians arrived as cores. Clark (1987) argues that
cores are the most efficient form of cutting-edge storage and, thus,
desirable to limit weight. This would be consistent with the dis-
tribution of obsidians by transhumant groups (Fig. 3; routes of an
Alikan nomadic group during the 1960s from Beşikçi, 1969) or via
interactions with the Early Transcaucasian (i.e., Kura-Araxes) cul-
ture of Eastern Anatolia and the Caucasus, also attested by ceramic
evidence at Tell Mozan (red-and-black burnished ware in the
palace complex; Kelly-Buccellati, 2005; Buccellati and Kelly-
Buccellati, 2007).

Khalidi et al. (2009) propose that obsidian diversity is a direct-
ness metric: one predominant source indicates direct access, while
varied obsidians imply indirect access and exchange linked with
other goods. Three sources are represented by eight artefacts from
Tell Brak, so they conclude that inhabitants were not involved in
direct procurement from the sources. Given the full reduction
sequence occurs at the site, they propose that obsidian arrived as
cores or preforms and that, rather than large-scale production,
there was a “cottage industry” or household production. This is
consistent with the household production at UEV sites. Khalidi et al.
(2009) suggest that obsidian was likely worked by “individuals
with the capacity to knap on a need-to-use basis, using whatever
materials were available” (885). A household industry based on
diverse transported raw materials seems a likely counter-narrative
for Tell Mozan as well.

Likely used for a variety of cutting and scraping tasks, from food
processing to pottery production, Cauvin (1998) suggests that “the
‘know-how’ involved in the work of obsidian [tools], much more
vital and fundamental, should not be limited to a few tradesmen”
(268; translated). This raises the potential for a true “cottage in-
dustry,” a term that refers to farmers and their families working
from their homes, manufacturing a product, when there was little
agricultural work to do. It has been argued that, based on Uruk
assemblages at Southern Mesopotamian sites, blade production
was widely distributed on a household scale and involved little
market exchange (Pope and Pollock, 1995; Pollock et al., 1996).
Evidence of exchange between the two Hacınebi communities (i.e.,
that Anatolian knappers likely crafted Canaanean blades for both
Anatolian and Uruk consumers, according to Edens, 1999), and
souq-like rooms at Tell Brak support household production but
focused on the local market (Oates and Oates, 1993; Oates and
McMahon, 2008).

Theworkshop at Tell Brakwas found on the highmound, but the
Titriş Höyük workshop is located in a suburb on the city’s outskirts.
Hartenberger et al. (2000) note that their attentionwas only drawn
to this area by Canaanean cores brought to the surface by plough-
ing. Hence, archaeological visibility and sampling, especially of
satellite settlements and outer cities, is a significant issue when
considering regional and intra-site spatial patterning. Sediment
cores show that, due to rapid sedimentation around 2800e1000
BCE, EBA strata in the outer city of Tell Mozan lie beneath 180 cm of
accumulation (Pustovoytov et al., 2011). Thus, a blade workshop
located in the Urkesh suburbs would lie below plough depth. This is
not the case throughout the UKB, and Wilkinson (2003) discusses
the visibility of Near Eastern sites at length.

Another visibility issue involves the oft-missing distal blade
segments. Debitage disposal practices and reuse of distal segments
should be considered as explanations alternative to off-site pro-
duction. Even at an accepted Canaanean workshop site, Hacınebi,
there is one distal segment found for every three proximal seg-
ments and for every six medial segments, and Canaanean cores

were reused as ad hoc flake cores (Edens, 1999). Wright (1999)
proposes the dearth of production debitage at Tell Brak reflects
household production in an urban setting, suggesting disposal
practices may differ in these contexts. At Titris Höyük, Canaanean
cores were primarily found in pits dug for their disposal
(Hartenberger, 2003). My study of the Tell Mozan lithic assemblage
revealed geometric microliths (e.g., trapezes, lunates), notches, and
transverse points made from blade segments, possibly distal ones,
contributing to their apparent deficit.

7. Concluding remarks

This paper raises issues that must be considered in recon-
structing the organisation of obsidian (and, to a lesser extent, chert)
blades in Bronze-Age Northern Mesopotamia. The site literature
reveals that urban household-scale blade production yields irreg-
ular debitage distributions, and the blade reduction sequence is
complete in only small areas of urban centres. An incomplete
corpus of reduction products may relate more to archaeological
sampling and visibility than suggesting off-site production activ-
ities. Even at known blade workshops, there are absences in the
debitage: at Hacınebi, there is one distal segment found for every
three proximal segments and every six medial segments (Edens,
1999). Chemical analyses of Tell Mozan obsidian artefacts
revealed seven sources, very different from the Canaanean work-
shop sites of the UEV. A majority (77%) of the sourced Tell Mozan
artefacts originated from sources other than Bingöl A and B.
Furthermore, reassessing prior obsidian sourcing studies at key
sites reveals a much more complex regional “sourcescape” than the
SBE narrative suggests. The reassessed obsidian data also demon-
strate that, when Nemrut Da!g and Bingöl A obsidians are discerned,
the results often undermine assumptions regarding maximal effi-
ciency in lithic acquisition. Due to the considerable differences in
age and, in turn, raw-material morphology of these obsidians,
discerning them is also crucial before interpreting cortical metrics
of reduction.

When combined with the lithic evidence from Tell Mozan
(Fig. 2), the obsidian sourcing results and archaeological clues
regarding the socio-spatial organisation of blade production do not
support importation of finished obsidian blade segments from
workshops in the UEV or Bingöl province. Local production of
obsidian (and perhaps also chert) blades is a viable counter-
narrative, resulting in a very distinct picture of lithic craft special-
isation in EBA-MBA Northern Mesopotamia. Rather than imagining
couriers transporting shipments of finished blade segments from
UEV workshops to UKB urban centres, obsidian may instead have
arrived as blocks, perhaps with some initial shaping, or cores
brought by peoples from diverse areas and/or with diverse itiner-
aries. Various obsidians, most often from sources other than the
Bingöl deposits (Nemrut Da!g, Muş, Tendürek Da!g, Meydan Da!g, and
Göllü Da!g), potentially reached the hands of the cities’ specialists
involved in household-scale production principally for the local
market.

One future direction for this work is clear. When foreign
archaeological projects resume, a priority will be sourcing the full
Tell Mozan obsidian assemblage using portable X-ray fluorescence
(pXRF), which was tested during the study at hand (Frahm, 2013;
Frahm and Feinberg, 2013a,b). Using pXRF on-site would enable
greater integration of obsidian sourcing and technological analysis
based on a sample determined less by export restrictions and more
by the intellectual framework in which the research is conceived.
The entire Tell Mozan obsidian assemblage could be sourced in a
week or two. The same could be done for other sites, leading to a
particular regional context (i.e., EBA-MBA UKB) with sites that have
been intensively sourced and a focus on the organisation of lithic
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production, consumption, and discard. Coupled with technological
and functional analyses, Copeland’s (1995) questions can be
meaningfully addressed.
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