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Editorial
What an exciting and transformative 6 months for Dig It! Our 
Journal simultaneously became peer-reviewed, international, 
and larger – including more pages and including more people 
into the editorial process.
It has been an ever rewarding experience, and I look forward to 
holding in my hands the printed Journal with 7 research papers 
from authors in 5 countries; 2 field reports; 2 conference and 
website reviews; 1 interview with a veteran of archaeology; and 
a friendly ‘hello’ from a fellow archaeology student journal from 
Buffalo, US.
I would like to extend the warmest ‘thank you’ to my three 
congenial fellow editors Jordan Ralph, Antoinette Hennessey 
and Matthew Ebbs for their drive, motivation, ingenious ideas 
and hard work. To the authors for trusting us with their papers 
and spending days and nights improving them. To the permanent 
review panel consisting of Rhiannon Agutter, Amy Batchelor, 
Robert DeWet-Jones, Anna Foroozani, Simon Munt, Dianne 
Riley, Zoe Robinson, Fiona Shanahan, Rhiannon Stammers, 
Isabel Wheeler for their gentle language editing. To the 
anonymous reviewers for their insightful feedback. To ArchSoc 
for their financial, organisational and emotional support.
Dig It intends to provide opportunities for professional 
development to young researchers who wish to familiarise 
themselves with the different roles in the publishing process, 
from writing over editing and layouting through to reviewing. 
As it turns out, the greatest learning experience was probably had 
by us editors, after all – and we would like to thank everybody 
else involved in the Journal for allowing us to transform an idea 
sketched in December 2013, through trial and error and hard 
work, into something to be proud of. With the mouse still dizzy 
from the final layouting work, we are looking forward to the next 
challenge that will be Dig It Volume 2, Issue 2. 
Jana Rogasch
Editor, Dig It: The Journal of the Flinders Archaeological Society
<jana.rogasch@flinders.edu.au>

President’s Address
I would firstly like to say welcome to our new and continuing 
members for 2014. We look forward to delivering an outstanding 
service of both professional development and social networking 
to our Society’s members. I would like to thank the 2013 
committee for their efforts in providing a great network for both 
students and professionals. ArchSoc continues to be the largest 
and most active student archaeological society in Australia, a 
feat that has been recognised by other institutions around the 
country. 
A number of ArchSoc and Departmental events have kept our 
Society busy throughout the start of the year. These events 
include the Digger’s Shield cricket match against the Paleontology 
Society, the National Archaeology Student Conference (NASC) 
hosted at Flinders University, the Ruth and Vincent Megaw 
Annual Lecture in Archaeology and Art, presented by Professor 
Emeritus Brian Fagan, and recently, the maritime-themed 
annual pub crawl. We are hoping to run a field exercise later in 
the year, details to be advised. ArchSoc activities are displayed on 
the notice board outside HUMN 112 and details are sent out via 
our mailing list <archsoc@flinders.edu.au> so keep an eye out 
for future events.
As some of our returning members may notice, Dig It has 
now become a peer-reviewed journal. As our membership has 
grown this year, we are also gaining a number of international 
readers and contributors. The editorial team welcomes your 
contributions for future issues of Dig It. I would encourage our 
members to publish here where many of your fellow peers can 
read up on what other members are conducting research on. 
Now in our 22nd year of existence, the Flinders Archaeological 
Society will continue to flourish, bringing out the best in our 
members for the industry of tomorrow. Get involved when you 
can! We are always looking for volunteers to lend a hand, generate 
new ideas, help run social events and professional development 
opportunities, or simply come along and show some support. I 
hope to see all of you around some time on campus or at one 
of our many events. Don’t forget to follow us on Twitter (@
FlindersArchSoc), like our Facebook page, and follow our blog 
(http://flindersarchsoc.org).
Bradley Guadagnin
President, Flinders Archaeological Society 2014
<guad0002@flinders.edu.au>

Adelaide city at dusk. Photograph: Andrew Wilkinson, 2014
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Abstract
Over the past 50 years, obsidian sourcing in Anatolia has become a 
well-established method of reconstructing source exploitation and 
raw material distribution for discussing social network systems of 
exchange at a large scale. Other raw materials of knapped stone 
have been ignored. Over the last 3 years, however, new PhD projects 
developed at Çatalhöyük (Konya Plain, Turkey) demonstrate the 
major contribution of chert knapped stone studies to the discussion 
of local territory and group mobility, and underline a complexity 
in raw materials procurement.
The typo-technology studies of knapped stone in Çatalhöyük West 
assemblages from the Early Chalcolithic (6000-5500 cal. BC) 
highlight a domestic production which includes both local bad 
quality flint and the exogenous good quality flint, which probably 
came from eastern Anatolia.
This paper reviews recent contributions of flint studies in Central 
Anatolia and presents new field work data about chert sources. 
Thus it proposes a synthesis of our knowledge on locally available 
chert resources in the region. Combining dynamic local geological 
patterns, geomorphological considerations and typo-technological 
studies, this paper proposes an overview of the chert raw material 
procurement in Central Anatolia through a case study of 
Çatalhöyük West assemblages.

Introduction 
Over the last decade, studies of raw material have considerably 
enriched the understanding of the chaîne opératoire of knapped 
stone production. The mobility of people and products is 
informed by studies of raw material provenance. Through 
reconstructing the spectrum and diversity of raw materials 
exploited on a site, and understanding whether or how 
different materials were curated and recycled, it is possible to 
see the modalities of exploitation of territories, and whether 
management of territories and their resources existed (Binford 
1979, 1980, 1982; Flébot-Augustin 1997; Geneste 1985). This 
allows discussion of the degree of mobility of the group, enriched 
by ethnographic studies (Binford 1980, 1982; Shott 1986). The 
diversity of raw materials and the distance from site to source 
indicate the nature of the procurement, whether it is oriented or 
opportunist (realised during activity other than lithic acquisition 
expeditions). The extent of local raw materials can also inform 
discussion on the expansion of the exploited territory by a well-
established community, and it can contributte, along with faunal 
or botanical remains, to the documentation of the local territory 
exploited by the group for its subsistence. 
In Central Anatolia, knapped stone assemblages from Neolithic 
and Early Chalcolithic sites are composed of around 90% 
obsidian and 10% or less of other raw material (Bezić 2007). This 
material was often classified under the general term “flint” or 

“chert” hiding a much greater mineralogical diversity. Over the 
past 50 years, obsidian sourcing in this region, and in Anatolia in 
general, has become a well-established method of reconstructing 
source exploitation and raw material distribution for discussing 
social and economic networks of exchange. Time and energy 
have been dedicated to sourcing Çatalhöyük’s obsidian since 
the characterisation program led by Tristan Carter was created 
(Carter et al. 2006b). The results from the past decade of obsidian 
chemical analyses demonstrate clear changes through time of the 
relative proportion of the southern Cappadocian sources of Göllü 
Dağ and Nenezi Dağ, some 190km to the north-east of the site, 
found in the knapped stone at Çatalhöyük during the Neolithic 
(Carter and Milić 2013; Carter et al. 2006b; Carter and Shackley 
2007; Poupeau et al. 2010): “Göllü Dağ products are dominant 
during the Aceramic and early Pottery Neolithic, followed by a 
major shift to Nenezi Dağ obsidian in the later Pottery Neolithic 
(i.e. post 6500 BC)” (Carter and Milić 2013:496).
Regarding the question of raw materials provenance, Cessford 
and Carter (2005) propose a scenario of obsidian procurement 
around seasonality of expeditions, quantity of obsidian 
transported, the number of people necessary for transportation, 
and quality of the road, using typo-technological studies and 
an evaluation of the quantity of obsidian consumption per year. 
The authors note that although this kind of reconstitution is 
challenging and involves contested concepts, it does offer a global 
view, an indication of obsidian consumption and quantitative 
data for synchronic or diachronic comparison.
The study of Early Chalcolithic assemblages is recent (Carter et 
al. 2006, 2009; Ostaptchouk 2011,  2012; Raszick 2001, 2004). 
The Çatalhöyük West Mound is located around 300m west of the 
larger Neolithic East Mound separated by the ancient riverbed of 
the Çarşamba River (Figure 1). The transition from the 7th-6th 
millennia cal. BC at Çatalhöyük is marked by a shift of settlement 
from the Late Neolithic East Mound to the Early Chalcolithic 
West Mound (Biehl et al. 2012). Until recently it was believed that 

The Contribution of Chert Knapped Stone Studies 
at Çatalhöyük to notions of territory and group 
mobility in prehistoric Central Anatolia

Figure 1: Çatalhöyük chronology and area of excavation (after Hodder 
1996)
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occupation on the West Mound took place up to 300 years after 
the abandonment of the Neolithic site (Mellaart 1967; Schoop 
2005). However, new excavations on the latest Neolithic periods 
on the top of the East Mound, by the team from the University 
of Poznań (Marciniak and Czerniak 2007), and on the Early 
Chalcolithic West Mound, by the team from Buffalo University 
and Berlin Free University (Biehl et al. 2012), have been closing 
this gap. Results are expected to demonstrate a gradual transition 
(Biehl et al. 2012). At this transitional period, the results of the 
Konya Plain Survey Project, conducted by Douglas Baird (Baird 
2002) from Liverpool University, indicate a proliferation of 
smaller sites in the region during the Early Chalcolithic ending 
with a general decline of the settlements on the Konya Plain 
during the Middle Chalcolithic. Thus changes revealing deep 
social and economic transformations (Biehl and Rosenstock 2012; 
Marciniak and Czerniak 2007), occurred during this period, and 
is indicated by changes within the settlement patterns previously 
mentioned. These transformations are indicated also by changes 
in relationships between contemporaneous settlements and 
smaller sites; spatial organisation of settlement; internal plans of 
houses; burial practices; art; exploitation of resources; subsistence 
practices; and pottery production, amongst others. Changes are 
also observed in raw material procurement for knapped stone 
production. Concerning obsidian, during the Early Chalcolithic, 
the two Cappadocian sources are represented more or less in the 
same proportions with a preference in some contexts (Trench 
1, Figure 1) for Göllü Dağ obsidian (Ostaptchouk 2012). This is 
the opposite of what was observed for the Neolithic assemblages. 
So changes in obsidian procurement are observed from the 
Neolithic to the Early Chalcolithic period. The question asked in 
this paper is whether the same changes are observed for the other 
knapped stone raw materials through time and to understand 
what these changes imply in terms of mobility of people and 
product circulation.
Recent typo-technological lithic studies of Çatalhöyük West 
Mound knapped stone (Ostaptchouk 2012) demonstrate 
the importance of considering all the raw materials used for 
knapped stone as a ‘cluster’, that is, a system answering needs 
(Perlès 1987), to correctly understand consumption patterns 

in Central Anatolia during the Early Chalcolithic (Özbaşaran 
and Buitenhuis 2002). The studies refer to the assemblages from 
Trenches 5 and 7 (Buffalo-Berlin Team excavations led by Biehl, 
Rogasch and Rosenstock) and present a new study of Trench 
1 (Gibson/ Last excavations; Figure 1). The studies illustrate 
complex management of the different raw materials on site, 
and show different behavioural (consumption) practices, which 
probably relate to these resources’ knapping qualities (Biehl et al. 
2012; Ostaptchouk 2012). 
Regardless, our knowledge of chert is limited and this remains, 
for archaeologists, an object of frustration. Firstly, concerning 
these non-obsidian raw materials, terminology, and therefore 
the definition of the raw materials, is often unclear or general. 
The term chert in the English literature, and in this context of 
study, is often used as “the general term for all sedimentary rocks 
composed primarily of microcrystalline quartz, including flint, 
chalcedony, agate, jasper, hornstone, novaculite, and several 
varieties of semiprecious gems” (Luedtke 1992:5). In this paper, 
chert will be used as a generic term including materials like flint, 
chert, jasper or chalcedony. To obtain provenance information, 
however, it is important to establish a precise characterisation 
of the raw material, and to use appropriate terminology. 
Geologists and archaeologists have used the words flint and 
chert interchangeably (Spielbauer 1976), or flint as a variety 
of chert (Blatt 1972), or chert as a variety of flint (Wray 1948). 
Also the term chalcedony is used differently by archaeologists, 
petrologists and mineralogists (Luedtke 1992:6). In this paper, 
raw material definition is based on mineralogical proprieties. 
Infrared spectroscopy has made it possible to distinguish the 
main silica phases (opal-CT, chalcedony, quartz, amorphous 
silica) for characterising raw materials with precision (Fröhlich 
1993; Fröhlich and Gendron-Badou 2002), establishing a clear 
terminology to obtain diagenetic process information and thus 
determine geological provenance. The term chalcedony rock 
will refer to hydrothermal silicates formation (micro-quartz 
structure well-organised as fiber) associated with, for example, 
basalt rocks or volcanic context. 
Flint is a mono-mineral raw material composed of chalcedony 
(Fröhlich 1981, 1996, 2006). In flint, the chalcedony is not well 

Figure 2: Potential sources of chert for Çatalhöyük knapped stone. The square refers to the area of geological survey by Ostaptchouk, Erturaç and Fröhlich 
(created by author; see Figure 3)
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organised. The term flint will refer to microcrystalline silicates 
(composed of chalcedony mineral) from Cretaceous formation, 
that is to say, limestone, as it was first defined by the French 
geologist Cayeux (1929).
Generally archaeologists call all red-, brown-, and caramel-
coloured cherts jasper (Luedtke 1992) whereas geologists use the 
term to refer to cherts with high iron content. The term jasper 
refers to the microquartz structure of some silicates associated, 
generally, with ophiolite formations. The term radiolarite is 
used to describe some varieties of jaspers containing radiolarian 
fossils. Again, this term is often used in an inappropriate way 
to describe burgundy-coloured jaspers without observing 
radiolarian but in this paper this term will be reserved for jaspers 
in which fossils are identified.
Speculations about sources and provenance of non-obsidian raw 
materials in Central Anatolia are diverse but are rarely supported 
by surveys. Concerning geological literature, some authors, such 
as Blumenthal (1956) mention some cretaceous formations with 
flint nodules in the western region of Karaman (see Figure 3). 
In the north of Konya, in the carboniferous formations of the 
Konya Complex, Robertson and Ustaömer (2009) report black 
cherts. Ophiolite formations, as potential sources of jasper, 
are often only mentioned with regard to general issues related 
to geodynamic patterns, tectonics and metamorphism of the 
region (Aral 2008; Okay 2008; Okay and Tüysüz 1999; Parlak 
and Robertson 2004; Pasquarè et al. 1988; Tekin 2002; Waldron 
1984). However, surveys show that these formations do not often 
prove to provide suitable raw materials for knapping. 
As geological data is almost nonexistent, or at least not 
comprehensive enough to answer the question of prehistoric 
sourcing, archaeologists have reported various possible chert 
sources throughout Anatolia as possible sources of prehistoric 
artefacts (Figure 2). Mellaart (1967) provides the earliest mention 
of the western Taurus Mountains as a source of radiolarites at 
the nearby Çatalhöyük site (Figure 2.8). Doherty et al. (2007) 
indicate potential sources of radiolarites in the Antalya region 
(Figure 2.9), around Mersin (Figure 2.11) and south of Beyşehir 
Lake (Figure 2.7). Bezić (2007) also recently reported potential 
sources of chert west of Beyşehir Lake (Figure 2.6) and south-
eastern Anatolia. Balkan Atlı (1994) notes the presence of chert 
around Ankara. Reynolds (2007) mentions silica formations 
observed in the Göksu Valley (Figure 2.10), road access to which 
is from Çatalhöyük/Can Hasan to Cilicia, and especially from 
the site of Mersin-Yumuktepe  (French 1970).
Regarding flint sensus stricto, microcrystalline silica composed 
of chalcedony mineral, few potential sources of good quality 
material, with block-sizes permitting blade débitage, are 
advanced by the aforementioned authors. The few sites noted 
are all located in south-eastern Anatolia where we know that 
industries are composed of almost 90% flint and that there are, 
therefore, widely available local sources. The Kahramanmaraş 
region (Figure 2.4) and Gaziantep (Figure 2.14) are the most 
commonly mentioned in the literature (Bezić 2007; Carter et al. 
2005; Doherty et al. 2007; Mellaart 1967). There are also sources 
throughout the Urfa region, to the east of Gaziantep. These 
regions are known for the production of long regular flint blades 
(Canaanean blades) used as sickles or threshing sledge elements 
(Anderson et al. 2004; Anderson and Inizan 1994; Edens 
2000; Hartenberger et al. 1999), which are present on several 
archaeological sites (Figure 2), and for the exploitation of sources 
from prehistory until the 1960-1970s (Bordaz and Bordaz 1970). 

This paper has multiple aims: it will present a statement of 
knowledge about local available chert resources in the region 
developed through the description of sources located by the 
Anatolian Archaeological Raw Material survey (AARMs) project, 
and field work conducted in May 2011 by Ostaptchouk, Erturaç 
and Fröhlich. The ultimate aim is to combine the geological 
and geomorphological data obtained during field work with 
observations on archaeological material. Using these new and 
recent projects and publications (Doherty et al. 2007; Nazaroff 
et al. 2013; Ostaptchouk 2012), we will be able to discuss, for the 
first time, chert consumption in a diachronic perspective from 
the Neolithic to the Early Chalcolithic.

Background to chert studies at Çatalhöyük

The first pilot study of non-obsidian chipped stone (NOCs)
A first pilot study on the Çatalhöyük NOCs characterisation 
and sourcing problem was undertaken in 2006 by Doherty, 
Milić and Carter (Carter et al. 2006a; Doherty and Milić 2007; 
Doherty et al. 2007). The study focused on material from the 
Aceramic Neolithic levels at Çatalhöyük East (level Pre-XII 
sequence, ca. 7400-7000 cal. BC). Their aim was to document the 
consumption of these various siliceous resources through time 
(and synchronically on an intra-site level) by using an analytical 
framework that integrated visual, archaeometric, technological 
and typological modes of artefact characterisation (Carter et al. 
2006a; Doherty and Milić 2007; Doherty et al. 2007). In essence 
their work followed the melded chaîne opératoire analytical 
framework outlined in the obsidian characterisation studies 
undertaken at the site (Carter et al. 2006b). The work commenced 
with a visual distinction of the artefacts’ raw material. The validity 
of the resultant 24 groups was then tested through chemical 
analysis, using techniques that targeted both major and trace 
elemental analysis, specifically scanning electron microscopy 
combined with wavelength dispersive spectroscopy (SEM-
WDS) and inductively coupled plasma mass-spectroscopy (ICP-
MS). The study’s final aim was to assign a possible provenance 
to various siliceous resources and understand the modalities 
of exploitation of their raw material. While certain difficulties 
existed in correlating macroscopic visual groups with chemical 
groups, a range of raw material was clearly defined and sources 
were tentatively assigned for a sub-set of the material (Doherty 
et al. in prep.). 
Despite this pilot study, no geological and systematic surveys 
were done to develop this topic. First surveys were conducted 
by Ostaptchouk, Erturaç and Fröhlich in Central Anatolia, in 
May 2011, as part of the author’s PhD, to understand chert raw 
material consumption during the Early Chalcolithic. Following 
this, AARMs, in the continuation of the pilot study, developed a 
parallel project on Neolithic assemblages. 

The Anatolian Archaeological Raw Material Survey (AARMS)
Surveys were conducted in June 2011 by Nazaroff, Baysal and 
Çiftçi (Nazaroff et al. 2013). The objective of this field work was 
to locate, map and characterise chert sources. The 
AARM surveys were focused around the Afyon region and 
Eskişehir (Figure 2.2 and 3), the ophiolite formations in the 
western part of the Konya Basin (Figure 2.4) and the alluvial 
secondary deposits of the Çarşamba River near Çatalhöyük 
(Figure 2.5). Three main potential prehistoric source areas, with 
raw materials suitable for knapping, were located and described: 
the Afyon region, Akdere and Konya radiolarite.
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In the Afyon-Eskişehir region (Figure 2.2 and 3), two sources 
were described: a source near Şuhut presents white translucent to 
opaque, pale pink to orange, and red violet to deep red chert. For 
many of these blocks, black ‘cracks’ are noted spreading across the 
material surface. According to Nazaroff et al. (2013:347), these 
cracks do not affect the properties of the rock and its knappability. 
The other source in the south of Şuhut (5km south of the town) is 
described as having small nodules, with a maximum diameter of 
approximately 5cm, in a secondary position.
Nazaroff et al. (2013) describe the sources of Akdere as containing 
the best quality chert observed during their surveys. This source 
is located to the north of the village of the same name. They 
describe a translucid milky white chalcedony from limestone 
with large black inclusions, referred to as “black snowflakes” 
(Nazaroff et al. 2013:348). The description provided by Nazaroff 
et al. (2013:348) suggests that these inclusions are probably 
dendrites of manganese. Locally, some small nodules of orange 
and green jaspers are also available, but are considered to be of 
poor quality.
Finally, Nazaroff et al.  (2013) mention radiolarites in the Konya 
region: “Standard red and orange color for Anatolian radiolarites 
with some instances of green” (Nazaroff et al. 2013:345). Three 
sources are located: (1) around Gedik Tepe north of Konya, 
(2) ophiolitic formations near Hatip, west of Konya, and (3) 
radiolarites found in secondary position on the banks of the 
Çarşamba river. Only the two latter sources have provided 
suitable material for knapping (Nazaroff et al. 2013). The Hatip 
radiolarites (Figure 2.4) are located in the ophiolite formations. 
They are more or less translucent orange and orange opaque 
with numerous dendrites of manganese. This data is reported 
as specific to Hatip raw materials. Thus, the AARMs project has 
recently located three primary sources in the region of Afyon 
and Konya and a secondary source (Çarşamba River). 

Back to field work: location and evaluation of 
locally available chert resources 

Survey methodology
This survey project predates that of AARMS, so the results of the 
AARM survey did not guide the team’s choice in terms of survey 
area. Due to the dearth of chert sourcing studies when the survey 
was prepared, it was decided to focus the field work on ophiolite 
and cretaceous formations, as a first examination of Çatalhöyük 
raw materials had determined that flint and jasper are the most 
represented material after obsidian.
Field work was focused on silica rocks mentioned in the literature 
but also cretaceous (Senonian) limestone exposures (Mineral 
Research and Exploration General Directorate (MTA) geological 
map of Turkey, 1/500.000), which fall inside a large circle of 
100km in radius around the archaeological site of Çatalhöyük 
(Figure 3). Ophiolitic formation was surveyed north of Konya in 
order to look for associated silica rocks (that is, radiolarite) and 
to evaluate their knappability. The Konya Complex (northwest of 
Konya) is described as a tectonic melange where Robertson and 
Ustaömer (2009) described the occurrence of black chert (lydite) 
in carboniferous limestones (Figure 3). 
Outcrops of cretaceous formations, especially senonian 
limestones, were tracked using the MTA geological map of 
the region (1/500.000). Exposures along the road cuts were 
systematically sampled. To the south, cretaceous formations in 
the region between Karaman and Akören were surveyed, where 
Blumenthal (1956) mentioned the presence of flint nodules 
(Figure 3). The lack of data on raw material sources led to the 
extension of the survey through the large Cretaceous formations 
around the Beycesultan-Akseki area which is approximately 
100km away from Çatalhöyük (Figure 3). Thus, the survey of 
primary sources was carried out to the west of the site in a semi-
circle with a radius of 115km. 

Figure 3: Map of western part of Central Anatolia showing geological formations sampled during the survey project by Ostaptchouk, Erturaç and 
Fröhlich in May 2011 (created by author)
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The study of secondary sources was difficult and results were 
unsatisfactory because of the management of the hydraulic 
network in Anatolia (successive dams, channels and concrete 
banks rendered sites often inaccessible) and intensive agriculture 
in the Konya Plain. Different parts of the Çarşamba River along 
the Beyşehir Kanak gorge between Aydınkışla and Alibeyhüyüğü 
were surveyed, and only one sample was found (Figure 3). The 
topic of fluvial terraces as potential secondary sources should be 
developed in future geological surveys.
Field work during the 10 days resulted in the collection of 34 
geological hand samples that were exported to France for 
mineralogical (infrared spectroscopy analyses) and petrographic 
studies (Ostaptchouk 2012). A reference collection of these 
samples was also sent to the Department of Prehistory at Istanbul 
University. The purpose of this study was to describe and 
characterise, in detail, geological samples using field observations 
and laboratory analysis. For this paper, sample numbers and 
descriptions are summarised in Table 1. 
Several criteria were used to evaluate the knappability of raw 
materials: field observations such as the accessibility of sources 
and raw material, the size of nodules or thickness of table, 
the degree of fracturing/tectonised marks (listed in Table 1 as 
fractures, chalcedony or calcite veins) and of metamorphism 
(noted in Table 1 as re-crystallisation or flint-like powder). Some 
of these criteria are reported in Table 1.

From artefact to provenance information: raw material study 
methodology
Surveys allow some potential sources for knapped stone raw 
material to be located, many of them, however, are not yet 
located. In raw material studies, provenance information 
is generally obtained by comparison with geological data. 
So without this geological data, it was necessary to ‘extract’ 
the provenance information from the artefact raw material 
itself. Precise characterisation of the raw material allows the 
identification of the raw material and thus the information about 
its geological context of formation can be obtained. In turn, this 
allows discussion about the raw material potential provenance 
by using geological maps. The typo-technological study also 
informs modalities of raw material procurement (size of blocks 
or nature of the production).
The first step of the study was to describe the raw materials for a 
visual classification (Table 2). Criteria used included the colour, 
as a subjective term, but also by using spectrometry of colour 
giving three coordinates to locate the sample in the CIEL*a*b* 
colour space, and its distribution (mottled, banded). The grain, 
the opacity, the texture, the luster and the inclusions were also 
reported, as in Nazaroff et al. (2013), which permits establishing 
correlations of types between Neolithic and Early Chalcolithic 
chert. Natural surfaces as cortex or altered surfaces were also 
observed to obtain information in terms of position of raw 
material acquisition (primary or secondary position). 
Infrared spectroscopy for the characterisation of chert raw 
material has not been used much in archaeology (Fröhlich and 
Gendron-Badou 2002; Parish 2011; Parish et al. 2013). Rapid 
and cheap, infrared spectroscopy allows access to a vibrational 
system of raw material molecules, offering a complete fingerprint 
with a quantification of the mineralogical components of the 
material. The mineralogical study of Çatalhöyük West raw 
material is presented in the author’s PhD (Ostaptchouk 2012) 
and in an article in preparation. It was decided to present only 

the macroscopic study in this paper because it is the only dataset 
that could be compared with the Neolithic assemblages. Indeed, 
Nazaroff et al. (2013) used chemical analysis to characterise 
Neolithic chert. This paper presents the main macroscopic criteria 
that allow visual groups to be defined. Thus the terminology is 
fixed as raw materials are described by macroscopic classification 
and infrared spectroscopy allows for precise characterisation. 
The typo-technological studies permit the author to surmise 
how the materials circulated and to evaluate the know-how of 
the knappers and their investment in the transformation of the 
raw materials for the débitage.

Results

Raw materials
Different kinds of silicate formations were observed during field 
work (Figure 4). Flint, as a bed of nodules (Figure 4.C) with or 
without cortex, was observed in softer fine-grained limestone 
(micrite) marked by tectonics (fracture and fault).Tabular flint, 
without cortex, comes from fine grained limestone (micrite) 
marked by tectonics (fractures and fault: see Figure 4.B) and 
metamorphism (flint-like powder) in an ancient quarry near 
Akseki. Tables were a maximum of 10cm of thickness (Figure 
4.D). Some green tabular flints were sampled in the Karaman 
region (Table 1). Massive jasper blocks (reddish or light brown: 
Figures 4.F and 4.G) were observed in ophiolite formations and 
were present on the surface of some fields. Blocks were heavily 
marked by tectonics and re-crystallised. The tectonised marks 
and field observations allow us to distinguish two kinds of raw 
material: poor quality (+) and very bad quality (-) for knapping 
(see Table 1). Globally, the raw material observed in the area 
of study can be qualified as poor quality because of regional 
geodynamic patterns.

Regional geodynamics patterns and their implication in terms 
of raw material resources
On the one hand, field observations confirm that typical flint 
was observed in Central Anatolia (flint sensus stricto with 
chalcedony matrix) as described by Fröhlich (2006) and Cayeux 

Figure 4: Silicate formations. A: nodule, west Konya. B: Tabular flint, 
Karaman. C: bed of small nodules. D: Tabular black flint affected by 
tectonics. E-G: Jaspers, north of Konya (photographs by author, May 
2011)
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(1929): flint is included in fine grained limestone (micrite, 
foraminifer rich) and more or less dissociated from it by cortex. 
However, two phenomena observed in the field, tectonics and 
metamorphism, have modified the characteristics of flint itself: 
the tectonics fractured the rock without altering the facies while 

the metamorphism modified the nature of flint itself (from 
chalcedony to microquartz structure, Ostaptchouk 2012). At 
the scale of one source, nodules can show tectonic marks and 
different degrees of metamorphism. Jaspers are essentially altered 
by tectonics and re-crystallised with pseudo-chalcedonite veins. 

Region Samples Description Geological context Form

Abundance 
(rare + to 
abundant 

+++)

Knap-
pability 
(quality)

Konya N-W KN002, 
003/004, 
005, 006 

orange jaspers, re-crystal-
lised

Carboniferous rocks (carbon-
ate/clastic rocks) 

bedded/nodules  +++ / ++   +/-

 black lydite
Konya S-W KW001, 

002
 black lydite Middle Trias-Jurassic (neritic 

limestone)
block  +++ / ++   -

fine-grained grey flint, 
partially altered by meta-
morphism

 -/+

KW003 orange jaspers, re-crystal-
lised

Upper Senonian (carbonate/
clastic rocks)  

nodules rare  + 

Karaman - E of 
Özyurt Dağı

KARA001, 
002, 004 

silicified volcanic ash-
es, green; big blocks are 
available

Upper Senonian (carbonate/
clastic rocks)

tabular/bedded  +++/ ++  +

KARA005 fine-grained pinkish grey 
flint

Upper Senonian (carbonate/
clastic rocks)  

nodule to bedded 
nodules

 +++  - 

Bozkır/
Aydınkışla

KARA006 light burgundy-coloured 
flint

Upper Cretaceous (neritic 
limestone)  

nodules  ++  -

KARA009, 
010 

light grey flint (small nod-
ules); partially altered by 
metamorphism

Upper Senonian  (pelagic 
limestone)  

bedded nodules  +++  -

KARA007, 
008

pinkish grey flint; small 
nodules and tabular flint

Upper Cretaceous (neritic 
limestone)  

tabular/bedded 
nodules

 +++  -

Akkise KARA011, 
012

light grey flint; small 
nodules

Upper Senonian  (pelagic 
limestone)  

nodules/bedded 
nodules 

 ++/+  +

Lakes Region, 
Beyşehir

BEY002, 
003, 004, 
005 

dark grey flint, tectonised Upper Senonian (carbonate/
clastic rocks)  

nodules/bedded 
nodules 

 ++/ +  -

BEY006 deep red jasper, small 
blocks; very tectonised

Ophiolites (near BEY004/005) block  +++  -

Seydişehir/  Ak-
seki/  Ibradi

BEY007, 
008, 009, 
010, 011 

grey flint (KARA011, 012) Upper Cretaceous nodules  +++  +/-

BEY012 Upper Cretaceous  tabular  +++
BEY013 Upper Senonian  (neritic 

limestone)
nodules  +++

River from 
Balıklava to 
Alibeyhüyüğü

BEY-
SEC001

pinkish flint; small tabular 
flint fragments

bank of the river tabular rare  -

Near Aydınkışla BEY014 dark grey to black flint Upper Cretaceous (neritic 
limestone)  

tabular  +++  - 

 BEY015 , 
016 

grey flint, small nod-
ule (KARA011,012 and 
BEY007-013); also one 
dark grey flint (like 
BEY014)

Upper Cretaceous (neritic 
limestone)  

nodules  ++/ +  - 

Terrace near 
Aydınkışla 

BEY-
SEC002

grey flint, small nod-
ules (KARA011,012 and 
BEY007-013)

terrace nodules rare -

Table 1: Geological samples and their description
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Tectonics and metamorphism are clearly two phenomena that 
must be considered during chert-sourcing studies in Central 
Anatolia because of the geological setting of the region. The 
region was marked by metamorphism episodes, notably during 
the Late Cretaceous (Burg et al. 1990; Okay 2008). Regional 
geodynamic settings in Central Anatolia are complex and marked 
by successive metamorphism episodes (Burg et al. 1990). Indeed, 
the eastern Mediterranean region has been an active margin 
since at least Mesozoic times as a result of the closure of the Neo-
Tethyan ocean, and the convergence between Africa and Eurasia 
since the Cretaceous (Barrier and Vrielynck 2008; Dercourt et 
al. 2000; Stampfli and Borel 2004; Torsvik et al. 2008). Central 
Anatolia has endured intense regional deformation leading to 
the formation of high-relief topography (for example the Taurus 
and Pontide ranges) and volcanism for the last 10 million years 
(Aydar 1992; Dhont et al. 1998; Pasquarè et al. 1988; Sengör et al. 
1985). High-relief topography (for example, the Taurus range) is 
associated with collision while the internal part of the Anatolian 
micro-plate, Central Anatolia, appears as a flat plateau of about 
1000 meters. This plateau hosts large depressions such as the 
Tuz Gölü and Konya Plain, and is marked with two distinct 
stratovolcanoes (Erciyes and Hasandağı), and strike-slip faults 
such as the Tuz Gölü and Central Anatolia faults. These two 
phenomena explain how modifications to the physical properties 
of flint and some jaspers made them unsuitable for knapping.
On the other hand, the geological surveys confirm the hypothesis 
based on detailed study of Çatalhöyük West Mound knapped 
stone: bad quality raw material is locally present as small 
nodules. It generally comes from ophiolitic formations (jasper). 
For some rare better-quality sources, nodules are too small and 
not suitable for big blade production, such as the glossy blades 
observed at Çatalhöyük. Regional geodynamic patterns have an 
impact on raw materials and implications of their procurement. 
To summarise, the quality of the raw materials is poor, full of 
‘cracks’ and often unsuitable for knapping. The only blocks 
suitable for knapping are small, limiting the range of sizes in 
lithic production. Bladelet production could have been realised 
with this size of block but this kind of production is not present 
at Çatalhöyük during the Early Chalcolithic. Nevertheless these 
poor quality raw materials were considered suitable enough by 
the Early Chalcolithic people, for percussion or scraper-like tools 
that are tool types with poor technical investment. It is anticipated 
that this is an opportunist collection during acquisition of other 
raw materials or other activities. A survey in the region between 
Çatalhöyük and Akören has already illustrated the potential of 
this area for ground-stone and pigments raw material sources 
(Baysal 1998, 2004).

Potential sources of flint and other silicifications in Central 
Anatolia and neighbouring regions
An exploitable raw material source has to fulfill some basic 
criteria. Firstly, it must be accessible. This accessibility is based on 
visibility in the landscape but also on transportation effort (relief, 
distance from site to source). The facility or not for extraction of 
materials at the source is also a parameter to consider, as some 
big blocks of flint in metamorphosed limestone were found to be 
impossible to extract. Finally, the raw material from these sources 
must be available in sufficient quantities, but must also offer block 
sizes appropriate for the intention of the production (especially 
for big blade production). The raw material must, obviously, be 
of good quality (not tectonised or fractured with many cavities). 
Each of these aspects will, therefore, be discussed for the different 

sources mentioned in archaeological publications (Figure 2) and 
sources observed during field work to conclude the presentation 
of the geological data.
Close to Çatalhöyük, three potential sources have been identified 
to the north and west of Konya: orange and burgundy-coloured 
jaspers (designation ‘radiolarites’, Nazaroff et al. 2013). In the 
north of Konya (Figure 3), these were sampled as blocks with 
a maximum diameter of 10cm. They show a high degree of 
re-crystallisation affecting the homogeneity of material and 
therefore its knappability. Jasper blocks, from the western part 
of Konya, whilst having the same macroscopic criteria, are less 
altered by tectonics and therefore have less re-crystallisation. 
The blocks, however, are small and rarely exceed 10cm in 
diameter. These data are supported by observations from the 
AARM surveys. Nazaroff et al. (2013) also report the presence 
of some artefacts on the ground supporting the exploitation of 
this source. Finally, another potential source of local burgundy-
coloured ophiolites is documented by the AARMS project, in 
the alluvium of the Çarşamba River. Like the author, however, 
AARMS was disappointed by the low quantity of raw material 
sampled in the river.
A potential source in the southwest of Karaman, in the area of 
Başkışla (Figure 3), was identified during the surveys. The green 
raw material is a silicification of volcanic ashes. This source offers 
the advantage of providing blocks in primary position but also in 
sub-primary position (slope deposits transported by a stream): it 
was possible to select non-tectonised blocks around a maximum 
of 25-30cm in diameter. These blocks are some of the largest 
observed during the surveys.
At a larger scale, raw material procurement in the Taurus 
Mountains area is quite problematic. The impact of tectonics 
and metamorphism is already very noticeable in margins of this 
area. It is unlikely that the area can provide significant amounts 
of quality raw materials or sufficiently sized blocks to allow a 
laminar débitage. Whilst the Taurus seems to be tectonised in 
Central Anatolia south of Karaman, Juteau (1968) argues that 
this is not the case for the Lycian Taurus, which was noted as a 
potential source by Doherty et al. (2007; Figure 2.9). The Taurus, 
in its southernmost part, around the Antalya Bay, appears to be 
rich in ophiolitic and cretaceous formations (MTA 2002). Juteau 
(1968) noted flint nodules in the important Alakir Çay formation 
(Figure 2.9). This information should, however, be considered 
with caution as although Juteau (1968) noted flint nodules in 
the region of Karaman, field work has shown that these were 
tectonised and metamorphosed. 
Chert sources were pointed out east of Lake Beyşehir by Bezić 
(2007; Figure 2.6) and in the southern part by Doherty et al. 
(2007; Figure 2.7). Indeed, the presence of flint and ophiolites 
has been observed in this region. The formations are, however, 
very altered by tectonics and have therefore not been attributed 
as potential sources in this paper. Therefore, the only potential 
local sources reported today are in the northern and western 
parts of Konya. The sources west of Afyon are considered as 
extra-regional sources. 

Changes in raw material procurement at 
Çatalhöyük from the Neolithic to Early Chalcolithic

Mineralogical diversity during the Early Chalcolithic
Chert studies of Çatalhöyük West assemblages reveal much 
more visual and mineralogical diversity during the Early 
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Chalcolithic than during the preceding Neolithic. For the East 
Mound/ Neolithic assemblages, 23 types were described for 686 
pieces (Nazaroff et al. 2013) whereas for the West Mound/ Early 
Chalcolithic, 45 macroscopic types (Table 2) were determined 
for a total of 280 pieces (Ostaptchouk 2012). 
Mineralogical study using Fourier-transformed infrared 
spectroscopy allows precise characterisation of the raw materials 
exploited. Methods and results of analysis are not presented 
in this paper but in unpublished PhD work (Ostaptchouk 
2012). Various silica rocks were identified (Figure 5). The lithic 
assemblage of the West Mound is composed of 3.2% flint, 0.75% 
chalcedony and 0.54% jasper (essentially caramel and burgundy-
coloured). Other raw materials are anecdotic: 0.16% opale-
CT and partially silicified limestone, 0.06% basalt and 0.01% 
sandstone and lydite.
Each of these raw materials refers to a specific geological context 
of procurement. Jasper (microquartz structure) is associated 
with ophiolite formation. Flint comes from upper cretaceous 
formations. Basalt refers to volcanic context. Lydite was observed 
in carboniferous formations north of Konya. Finally chalcedony, 
hydrothermal formation, and opale-CT can be associated with 
volcanic raw materials procurement. Thus the characterisation 
of the raw materials permits putting forward the first hypothesis, 
in terms of geological provenance. Note that a study of natural 
surfaces, still present on some artefacts, and their alterations, 
allows the author to also surmise various positions of 
procurement of raw materials; that is in primary and secondary 
positions. This study of chert emphasises a complexity and 
diversity in terms of material procurement that were not observe 
for obsidian at Çatalhöyük during the Early Chalcolithic. Visual 
and mineralogical diversity, various positions of acquisition 
and the typo-technological studies show different degrees of 
technical investment in the transformation of raw materials and 
their débitage.
Many publications about obsidian point out changes over 
time in the exploitation of Cappadocian obsidian sources for 
knapping. Diachronic changes about flint, however, are more 

difficult to discuss. Recent results published by Nazaroff et al. 
(2013) allows the presentation of the first diachronic overview of 
chert procurement through time at Çatalhöyük and suggestions 
concerning the changes in terms of mobility, exploited territories, 
resources and raw material procurement.

Chert raw material consumption: diachronic perspectives
It is difficult to compare the visual macroscopic types 
(Ostaptchouk 2012) to the types described by Nazaroff et al. 
(2013) mainly because the two different visual classifications were 
elaborated separately, by different people and by using different 
macroscopic criteria to describe the raw material. Nevertheless, 
some visual groups present clearly identifiable features, allowing 
us to align the types from both studies. Thus we will focus on 
the “snow-flake” chert and radiolarite/ophiolite described by 
Nazaroff et al. (2013:348). 
The first main difference concerning the Neolithic and Early 
Chalcolithic raw material is that for less material we have a higher 
visual and mineralogical diversity during the Early Chalcolithic 
(that is, 45 groups are present, see Table 2). Three major types 
predominate during the Neolithic representing 64% of the 
material studied: light brown chert (type 1), white translucent 
chalcedony transparent with black snow-flake inclusions (type 
20), and several radiolarites orange / green / red and brown 
(type 21) interpreted as belonging at the Central Anatolian 
sphere (Nazaroff et al. 2013). We will focus the comparison on 
types 20 and 21 (Figure 6). These two groups represent 53% 
of the Neolithic assemblage studied. The authors attribute the 
macroscopic group 20 to the Akdere source and group 21 to 
local sources in Konya region (Nazaroff et al. 2013). For the Early 
Chalcolithic assemblage, on the basis of macroscopic criteria 
of colour, texture and inclusions, the Neolithic radiolarites 
general group are linked to the author’s jasper type 3 (jasper 
burgundy), type 4 (jasper brown) , type 26 (grey chert) and 37 
(green jasper) (Table 2). These four types represent 13% of the 
chert assemblage. Thus, the proportion of ophiolites, local raw 
materials, continues to be well represented from the Neolithic to 
the Early Chalcolithic (Figure 6).  

Figure 5: Frequencies of raw materials of Çatalhöyük West Mound knapped stone (Ostaptchouk 2012)
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Macro-
scopic 
group

Number 
of 

artefacts
Raw 

material General description Cortex Typo-techological comments

1 10 dolomitic 

2 45 dolomitic 

3 21

4 12

5 8

6 3

7 3

8 3

9 14

10 16

11 2

12 3

13 2

14 8

15 1

16 9

17 6

18 4

19 17

19b

20 4

21 1

Table 2: Chert macroscopic groups of Çatalhöyük West assemblage (after Ostaptchouk 2012)
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22 1

23 5

24 5

25 6

26 1

27 1

28 1

29 1

30 1

31 3

32 1

33 25

34 1

35 4

36 2

37 3

38 2

39 1

40 9

41 3

42 3

43 4

44 1

45 4

Table 2 (continued): Chert macroscopic groups of Çatalhöyük West assemblage (after Ostaptchouk 2012)



44

Sonia Ostaptchouk, Chert Knapped Stone Studies at Çatalhöyük | Dig It 2(1):34-48 (2014)

It is still difficult, with the current state of knowledge, to correlate 
these data from East and West on the basis of macroscopic 
groups. Therefore, another important point must be discussed: 
the scarcity of the Akdere source in the Early Chalcolithic 
assemblage. The Akdere source (type 20, Nazaroff et al. 2013) 
represents 33% of the Neolithic assemblage compared to 6% 
during the Early Chalcolithic (Figure 6). This observation leads 
the author to question the reason for this lack of evidence of the 
Akdere source during the Early Chalcolithic. Nazaroff et al. (2013) 
suggest that the strong presence of the Akdere source during the 
Neolithic could be linked to social relationships between the 
regions. Thissen (2002) suggests relationships existed between 
Çatalhöyük and populations in the northwest of Anatolia during 
the site’s later Neolithic occupation. The occurrence of Akdere 
chert (located in between these two regions) in Çatalhöyük’s 
earlier levels indicates that interactions between the regions 
mentioned might have occurred earlier than Thissen proposed.
This hypothesis is problematic for the Early Chalcolithic context 
in terms of raw material consumption behaviour. The site-to-
source distance of the Akdere raw material and the technical 
investment in this raw material during the Early Chalcolithic 
suggest a closer source of this kind of translucid chalcedony. 
Indeed the exploitation of this raw material is quite anecdotal 
at this period (Figure 6). Concerning its production, it is a 
rough, opportunistic and expedient one (irregular retouched 
flakes and flakes). This technical behaviour is not consistent 
with the transportation effort implied by procurement at such 
a distant source. Indeed, the idea that the investment (time / 
distance / human) needed to acquire the raw material gives value 
to the material itself is advocated by the author. A distant raw 
material would, therefore, be the subject of special care related 
to these difficulties or investment in its acquisition. In contrast, 
a raw material that does not show technical investment in its 
exploitation, with a coarse débitage, would be acquired through 
a process of ‘least effort’.
Chalcedony hydrothermal formation is associated with volcanic 
formations. The author suggests some sources might have existed 
closer to the site, around the Karadağ complex, approximately 
30km to south, compared to 220km to the northwest for Akdere. 
More and more, however, recycling behavior by the West Mound 
people becomes probable; they could potentially have re-used 
some raw materials from the East Mound. 
There are still many unanswered questions about chert 
raw material procurement. During the Early Chalcolithic, 

exploitation of raw materials is clearly observed in the following 
pattern: approximately half is local, bad quality raw material 
collected opportunistically during other activities such as agro-
pastoral activities, with the importation of products using good 
quality flint also being undertaken (Figure 7). Twenty-two 
per cent of chert raw material during the Early Chalcolithic, 
essentially flint, is considered as an extra-regional material. 
The typo-technological study allows the authors to enrich these 
observations: different spheres of procurement (local, regional, 
extra-regional) are highlighted and each of these spheres refers 
to different modes of raw material procurement, and illustrates 
the circulation of people or products across Anatolia (Figure 8). 

Spheres of raw material procurement
Binford was one of the first to look at raw material procurement 
to define territories and mobility of groups enriched by 
ethnographic observations (Binford 1965, 1979, 1980, 1982). He 
attempted to demonstrate that “there are important consequences 
for site patterning arising from the interaction between economic 
zonation, which is always relative to specific places, and tactical 
mobility, which is the accommodation of a system to its broader 
environmental geography” (Binford 1982:6). He distinguished: 
1 - the domestic zone, or “play radius” (Binford 1982:8), around 
the site; 2 - beyond the play radius, “the foraging radius”, which 
rarely extends beyond 6 miles (around 9-10km) of the residential 
camp: “this is an area searched and exploited by work parties 
who leave the camp to exploit the environment and return home 
in a single day” (Binford 1982:7); 3 - beyond the foraging radius 
is the “logistical radius”: “this is the zone which is exploited by 
task groups who stay away from the residential camp at least 
one night before returning. In many cases groups may remain 
away from residential camps for considerable periods of time” 
(Binford 1982: 7); 4 - beyond the logistical zone we find “the 

Figure 6: Diachronic changes of proportions of radiolarites and Akdere 
source chert from Neolithic to Early Chalcolithic (after Nazaroff et al. 
2013, created by author)

Figure 7: Flint production at Çatalhöyük West. 1: core; 2-4: glossy blades; 
5: percussion tool on pebble (photographs and drawings by author)
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visiting zone”: “this is the area contemporaneously occupied 
by relatives, trading partners, wife-sharing partners, etc., and 
hence within the foraging radius or logistical zone of another 
subsistence unit” (Binford 1982:8).
Raw material studies combined with typo-technological studies 
considerably enrich our overview of consumption of knapped 
stone raw materials and exploited territories through time at 
Çatalhöyük. At this time, the author’s recent work emphasises 
different spheres of raw material procurement (Ostaptchouk 
2012): local, regional and extra-regional (Figure 8). The local 
sphere refers to the exploitation of local bad quality raw material 
(Figure 8, Sphere I). Considering parameters as diverse as 
block size, mineralogical diversity and investment in débitage/
transformation of blanks, this industry reveals a direct and 
opportunistic acquisition. This product is an expedient débitage 
of flakes (e.g. from core Figure 7.1). Some blocks or pebbles are 
directly used as tools for percussion work (Figure 7.5). The raw 
materials exploited are mainly jaspers from ophiolite and flint.
The local sphere is also defined by a minimum radius of 50km 
around the site. Considering Binford’s economic zonation 
(Binford 1982), this local sphere considers the logistical radius, 
a familiar zonation, and the visiting zone. Binford (1982) 
mentions that a procurement of raw material in this logistical 
area and beyond implies comfort accommodations (water, 
transportation) and a social network or relationship between 
groups: “Exploitation of resources in such a zone generally is 
dependent upon establishing temporary residence at the camp 
of other persons. Once this is done the ‘visitor’ frequently 
participates in the exploitative strategies of the host group, 
joining foraging units and participating on special work groups 
penetrating the logistical zone for specific reasons” (Binford 
1982:8). Around Çatalhöyük, during the Late Neolithic and Early 
Chalcolithic, Baird (2012) mentions the appearance of several 
small sites in the Konya Plain, creating a new periphery-center 
network system. Moreover, a camp site, Pınarbaşı (Figure 3), is 
known around 30km to the south-east of the site (Baird 2012). 
Some authors also mention contact and relationship between 

the site of Çatalhöyük and that of Can Hasan, around 73km to 
the southeast, during the Early Chalcolithic and before (French 
1998). Thus, important changes in settlement patterns and in the 
‘local’ zonation network system seem to have taken place during 
the Late Neolithic and Early Chalcolithic in the Konya Plain. 
Knapped stone contributes to the understanding of changes in 
terms of raw material procurement. This large sector includes 
potential sources of basalt, andesite and other rocks reported 
for the production of ground-stone during Neolithic and Early 
Chalcolithic (Baysal 2004; Brady 2013) between Çatalhöyük 
and Seydişehir Lake (see Figure 3). Thus, it is envisaged that the 
chert raw material procurement in this sphere, for domestic and 
opportunistic production, was embedded in the procurement 
of other resources. There is not yet enough data for the Early 
Chalcolithic to develop the point in this paper.
The regional sphere refers to the exploitation of the Cappadocian 
obsidian sources (Figure 8, Sphere II). Obsidian from the sources 
of eastern Anatolia are not discussed here, as during the Early 
Chalcolithic its occurrence is anecdotal and generally comes from 
insecure archaeological contexts. Thus obsidian is transported at 
the Central Anatolia scale, from over 180km northeast of the 
site. The production of obsidian blades on the site has already 
been discussed by the author in a separate paper (Ostaptchouk 
2012). In this second sphere, it is preformed nuclei that circulate. 
Blade circulation is not excluded (especially for some products 
such as big blades). Obsidian consumption on site is estimated 
between 57-70kg per year following the same calculation used 
by Cessford and Carter (2005). Moreover the typo-technological 
study emphasises the fact that Early Chalcolithic Çatalhöyük is 
clearly a village where obsidian seems to have lost its importance 
in the group’s economic system that it held during the Neolithic. 
Lithics are present in much smaller quantities and indicate 
behaviour of re-using or re-cycling blocks. It seems that a 
direct acquisition from sources or sites neighbouring sources 
is no longer an option as hypothesis of procurement. Exchange 
networks could be powered by a new population mobility linked 
to pastoral activities. This change, or decline, of lithic production 

Figure 8: Spheres of raw materials procurement at Çatalhöyük West during the Early Chalcolithic (photographs by author, 5.5.2011; created by author)
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is not peculiar to Çatalhöyük. Indeed, at this transitional period 
between the Late Neolithic and the Early Chalcolithic, the turn 
of the 7th-6th millennium cal. BC, there are many references 
in the literature about a break from the Neolithic obsidian 
production. French (1965) wrote of the Chalcolithic production 
as being poorer and less beautiful than during the Neolithic. At 
Mersin-Yumuktepe, Caneva (2012) discusses the collapse of a 
network system beginning at the final Neolithic (Level XXIV/ 
5800 cal. BC). Caneva (2012) notes “an important change in raw 
material year acquisition strategies with a possible reduction in 
the obsidian distribution network [...] Changes in raw material 
acquisition, as well as in technical complexity and production 
scale, suggest that deeper socio-political changes were ongoing 
in the site at the very beginning of the Halaf influence in this 
region” (Caneva 2012:11-13). 
Parallel to the obsidian exchange network, or as an integrated 
part of it, high quality flint products circulate in a third sphere, 
at the extra-regional scale, over a distance of more than 200km 
(Figure 8, Sphere III). This sphere reflects circulation of big 
blades between regions. During the Early Chalcolithic, these flint 
products are mainly present in the form of rectangular or square 
tools (Figure 7.2-4), probably elements of sickles, with noticeable 
gloss on the edges. Glossy flint blades are also occasionally 
observed in Neolithic assemblages. They are quite frequent, in 
relative proportion, in the Early Chalcolithic assemblage. Long 
flint blades, the products of specialists, are also reported at 
this time at Mersin-Yumuktepe (Caneva 2012). Caneva (2012) 
describes a cream-coloured flint that reminds the author of 
the dolomitic flint observed at Çatalhöyük. Moreover for final 
Neolithic assemblages (Level XXIV/ 5800 cal. BC), Caneva 
(2012) reports the co-existence of flint domestic production 
with this specialised production “the ad hoc débitage, however, 
coexisted with blade fragments of the beige flint, a distinct non-
local raw material. These regular blade segments occurred in 
limited numbers in the assemblage, and most had glossed edges 
as did the more numerous small flakes” (Caneva 2012:11). 

Conclusion 
Carter et al. (2005b) wrote that “the chipped stone industry is 
thus comprised almost entirely of exotic resources, many of 
which had to be procured from sources far beyond the Konya 
Plain” (Carter et al. 2005b:285). If this affirmation is true for the 
Neolithic assemblage, it must be nuanced for Early Chalcolithic: 
the importance of the opportunist exploitation of local poor 
quality raw materials complementary to obsidian production 
must be emphasised.  Consumption studies of flint and obsidian 
raw materials at Çatalhöyük highlight profound changes in 
terms of lithic resources exploited and the mobility of people and 
products through Anatolia. More in-depth and complementary 
studies on other archaeological sites and on geological formations 
would allow a reconstruction of the modalities of circulation of 
these objects and raw materials as well as highlighting systems 
of exchange parallel to obsidian and pottery during the Early 
Chalcolithic in Central Anatolia and beyond.

Acknowledgements
This paper would have been impossible without the support and 
advice of numerous people from the Çatalhöyük Research Project 
and the Museum National d’Histoire naturelle. In particular I 
acknowledge the support of my PhD director François Fröhlich, 
my tutor Aïcha Badou, Prof. Ian Hodder and Shahina Farid, the 

Çatalhöyük West Mound people (Peter F. Biehl, Eva Rosenstock 
and Jana Rogasch) and my colleagues on the Chipped Stone 
team: Nurcan Kayacan, Marcin Waş, Danica Mihailović, Adam 
Nazaroff, Marina Milić, Tristan Carter and Lilian Dogiama. I 
would like to acknowledge also the Society of Amis du Museum 
for funding support during my PhD and Korhan Erturaç for his 
support during field work.

References
Anderson, P.C., J. Chabot and A. Van Gijn 2004 The functional riddle 

of “glossy” Canaanite blades and the Near Eastern threshing sledge. 
Journal of Mediterranean Archaeology 17(1):87-130.

Anderson, P.C., and M.-L. Inizan 1994 Utilisation du tribulum au début 
du III°millénaire : des lames “cananéennes” lustrées à Kutan (Ninive 
V) dans la région de Mossoul, Iraq. Paléorient 20(2):85-103.

Aral, O. 2008 Geology of Turkey: a synopsis. Anschnitt 21:19-42.
Aydar, E. 1992 Ētude volcano-structurale et magmatologique du strato-

volcan Hasan Dagi (Anatolie centrale, Turquie). Unpublished PhD 
thesis, Université Clermont-Ferrand II, Clermont-Ferrand.

Baird, D. 2002 Early Holocene settlement in central Anatolia : Problems 
and prospects as seen from the Konya Plain. In F. Gérard and 
L. Thissen (eds), The Neolithic of Central Anatolia. Internal 
Developments and External Relaions During the 9th-6th Millennia 
cal. BC, pp. 139-160. Istanbul: Ege Yayinları.

Baird, D. 2012 Pınarbaşı: From Epi-Paleolithic Camp-Site to 
Sedentarising Village in Central Anatolia. In M. Özdoğan, N. 
Başgelen and P. Kuniholm (eds), The Neolithic in Turkey. New 
excavation, new research: Central Anatolia, pp. 181- 218. Arkeoloji 
ve Sanat Yayınları.

Balkan Atlı, N. 1994 La Néolithisation de l’Anatolie. Paris: De Broccard.
Barrier, E., and B. Vrielynck 2008 MEBE Atlas of Paleotectonic maps 

of the Middle East. Paris: Commission de la Carte Géologique du 
Monde.

Baysal, A. 1998 Provisional Report on Geological Surveys in Relation 
to Groundstone study. Çatalhöyük Archive Report 1998, <http://
www.catalhoyuk.com/Archive_report_1998.html>.

Baysal, A. 2004 Groundstone Report. Çatalhöyük Archive Report 2004, 
<http://www.catalhoyuk.com/Archive_report_2004.html>.

Bezić, A. 2007 Distribution of flint in Turkey, from 10,000 to 6,000 cal 
B.C.: case study Çatalhöyük. In C. Delage (ed.), Chert availability 
and Prehistoric exploitation in the Near East, pp. 68-86. Oxford: 
Archaepress.

Biehl, P.F., I. Franz, S. Ostaptchouk, D. Orton, J. Rogasch and E. 
Rosenstock 2012 One Community and Two Tells: The Phenomenon 
of Relocating Tell Settlements at the Turn of the 7th and 6th 
Millennia in Central Anatolia. In R. Hoffman, F. Moetz and J. 
Müller (eds), Socio-Environmental Dynamics over the last 12,000 
Years: The Creation of Landscapes, pp. 53-66. Bonn: Rudolf Habelt.

Biehl, P.F., and E. Rosenstock 2012 Time of Change: a short report on 
the International Conference at the Free University Berlin, TOPOI-
Building, Novembre 24-26, 2011. Neo-Lithics 21(1):30-32.

Binford, L.R. 1965 Archaeological Systematics and the Study of Culture 
Process. American Antiquity 31:203-210.

Binford, L.R. 1979 Organization and Formation Processes: Looking 
at Curated Technologies. Journal of Anthropological Research 
35(3):255-273.

Binford, L.R. 1980 Willow Smoke and Dogs’ Tails: Hunter-Gatherer 
Settlement Systems and Archaeological Site Formation. American 
Antiquity 45(1):4-20.

Binford, L.R. 1982 The Archaeology of Place. Journal of Anthropological 
Archaeology 1:5-31.

Blatt, H.G. 1972 Origin of Sedimentary Rocks. Englewood Cliffs: 
Prentice-Hall.

Blumenthal, M. 1956 Les chaines bordières du Taurus au sud-ouest du 



47

Original research paper

Bassin de Karaman-Konya et le problème stratigraphique de la 
formation schiste-radiolaritique. Bulletin of the Mineral Research 
and Exploration Institute of Turkey 48:1-40.

Bordaz, J., and L.A. Bordaz, 1970. Stone Knapping in Modern Turkey 
(video). University of Pennsylvania, https://archive.org/details/
upenn-f16-2008_Stone_Knapping_in_Modern_Turkey

Brady, J. 2013 Ground stone, Continuity, and Change at Çatalhöyük. 
Chronika 3:16-27.

Burg, J.P., Z. Ivanoz, L.-E. Ricou, D. Dimor and L. Le Klain 1990 
Implications of shear-sense criteria for the tectonic evolution of the 
Central Rhodope massif, southern Bulgaria. Geology 18:451-454.

Caneva, I. 2012 Mersin-Yumuktepe in the Seventh Millennium BC: an 
updated view. In M. Özdoğan, N. Başgelen and P. Kuniholm (eds), 
The Neolithic in Turkey. New excavation, new researchs. Central 
Anatolia, pp. 1-29. Istanbul: Arkeoloji ve Sanat Yayınları.

Carter, T., J. Conolly and A. Spasojević 2005 The Chipped Stone. In I. 
Hodder (ed.), Changing materialities at Çatalhöyük: reports from 
the 1995-99 seasons, pp. 221-285 & 467-533. Cambridge: Mc 
Donald Institute for Archaeological Research.

Carter, T., and M. Milić 2013 The consumption of obsidian at Neolithic 
Çatalhöyük: a long-term perspective. In F. Borrell, J. Ibañez and 
M. Molist (eds), Stone Tools in Transition: From Hunter-Gatherers 
to Farming Societies in the Near East, pp. 495-508. Barcelona: 
Universitat Autonoma de Barcelona.

Carter, T., M. Milić, N. Kayacan and M. Waś 2006a Chipped Stone 
Report. Çatalhöyük Archive Report 2006,  <http://www.catalhoyuk.
com/Archive_report_2006.pdf>.

Carter, T., M. Milic and S. Ostaptchouk 2009 Chipped stone Report. 
Çatalhöyük Archive Report, <http://www.catalhoyuk.com/
downloads/Archive_Report_2009.pdf>.

Carter, T., G. Poupeau, C. Bressy and N.J.G. Pearce 2006b A new 
programme of obsidian characterization at Çatalhöyük, Turkey. 
Journal of Archaeological Science 33(7):893-909.

Carter, T., and M.S. Shackley 2007 Sourcing obsidian from the Neolithic 
Çatalhöyük (Turkey) using energy dispersive X-ray fluorescence. 
Archaeometry 49:437-457.

Cayeux, L. 1929 Les roches sédimentaires de France, Roches siliceuses. 
Mémoires pour servir à l’explication de la carte géologique détaillée 
de la France. Paris: Masson et cie.

Dercourt, J., et al. 2000. Atlas Peri-Tethys, palaeolographical maps, 24 
maps and explanatory notes I-XX. Paris: Commission de la Carte 
Géologique du Monde.

Dhont, D., et al. 1998 Emplacement of volcanic vents and geodynamics 
of Central Anatolia, Turkey. Journal of Volcanology and Geothermal 
Research 85:33-54.

Doherty, C., and M. Milić 2007 Non-obsidian characterization studies at 
Çatalhöyük, Turkey (poster). Aix-en-Provence: Archéométrie 2007 
(conference).

Doherty, C., M. Milić and T. Carter 2007 Characterizing the non-
obsidian chipped stone raw material at Çatalhöyük. Çatalhöyük 
Archive Report 2007, <http://www.catalhoyuk.com/archive_
reports/>.

Doherty, C., M. Milić and T. Carter in prep. Characterizing the non-
obsidian chipped stone raw material at Çatalhöyük, Turkey. 
Geoarchaeology XXX (submitted December 2011). 

Edens, C. 2000 The Chipped Stone Industry at Hacinebi : Technological 
Styles and Social Identity. Paléorient 25(1):23-33.

Flébot-Augustin, J. 1997 La circulation des matières premières au 
Paléolithique. Liège: E.R.A.U.L.

French, D.H. 1970 Notes on site distribution in the Çumra area. 
Anatolian Studies 20:139-148.

French, D.H. 1998 Canhasan sites 1. Canhasan I : stratigraphy and 
structures. London: British Institute of Archaeology at Ankara.

Fröhlich, F. 1981 Les silicates dans l’environnement pélagique de l’Océan 
Indien au Cénozoïque. Unpublished PhD thesis, Muséum national 

d’Histoire naturelle, Paris.
Fröhlich, F. 1993 Principe de la détermination et de la quantification des 

minéraux en mélanges naturels par spectroscopie IR: applications 
minéralogiques. Spectrométrie infrarouge et Analyse minéralogique 
quantitative des roches. Paris: Orstom.

Fröhlich, F. 1996 Les silex: Minéralogie, Géologie, Préhistoire. Les 
Dossiers de la Galerie 7:6-12.

Fröhlich, F. 2006 Silex et Cherts: question de genèse. Bulletin 
d’Information Géologique du Bassin de Paris 43(2):5-22.

Fröhlich, F., and A. Gendron-Badou 2002 La spectroscopie infrarouge. 
In J.-C. Miskovsky (ed.), Géologie de la Préhistoire, pp. 663-677. 
Paris: Géopré.

Geneste, J.-M. 1985 Analyse Lithique d’Industries Moustériennes du 
Périgord : une approche technologique du comportement des 
groupes humains au Paléolithique moyen. Unpublished PhD thesis, 
Université de Bordeaux I, Bordeaux.

Hartenberger, B., S. Rosen and T. Matney 1999 The Early Bronze Age 
Blade Workshop at Titriş Höyük: Lithic Specialization in an Urban 
Context. Near Eastern Archaeology 63(1):51-58.

Hodder, I. 1996 Re-opening Çatalhöyük. In I. Hodder (ed.), On the 
Surface: Çatalhöyük 1993-95, pp. 1-18. Cambridge: McDonald 
Institute for Archaeological Research.

Juteau, T. 1968 Commentaire de la carte géologique des ophiolites de 
la région de Kumluca (Taurus lycien, Turquie méridionale): Cadre 
structural, modes de gisement et description des principaux faciès 
du cortège ophiolitique. M.T.A Bulletin 70:71-91.

Luedtke, B.E., 199. An archaeologist’s guide to chert and flint. Los 
Angeles: UCLA Press.

Marciniak, A., and L. Czerniak 2007 Social Transformations in the Late 
Neolithic and the Early Chalcolithic Periods in Central Anatolia. 
Anatolian Studies 57:115-130.

Mellaart, J. 1967 Çatal Hüyük: A Neolithic Town in Anatolia. London: 
Thames and Hudson.

Nazaroff, A.J., A. Baysal and Y. Çiftçi 2013 The Importance of Chert 
in Central Anatolia: Lessons from the Neolithic Assemblage at 
Çatalhöyük, Turkey. Geoarchaeology 28(4):340-362.

Okay, A.I. 2008 Geology of Turkey: a synopsis. Anschnitt 21:19-42.
Okay, A.I., and O. Tüysüz 1999 Tethyan sutures of northern Turkey. 

In B. Durand, L. Jolivet, F. Horvath and M. Seranne (eds), The 
Mediterranean Basins: Tertiary Extension within the Alpine Orogen, 
pp. 475-515. London: Geological Society.

Ostaptchouk, S. 2011 Chipped stone from the West Mound, Trench 
5, season 2011. Çatalhöyük Archive Report 2011, <http://www.
catalhoyuk.com/downloads/Archive_Report_2011.pdf>.

Ostaptchouk, S. 2012 L’économie des matières premières de la pierre 
taillée d’Anatolie centrale au Chalcolithique ancien (6000-5500 cal. 
BC/ ECA IV) : l’étude de cas de Çatalhöyük-Ouest. Unpublished 
PhD thesis, Department of Prehistory, Museum National d’Histoire 
Naturelle, Paris.

Özbaşaran, M., and H. Buitenhuis 2002 Proposal for a Regional 
Terminology for Central Anatolia. In F. Gérard and L. Thissen 
(eds), The Neolithic of Central Anatolia: Internal Developments and 
External Relations during the 9th-6th Millennia cal BC, pp. 139-160. 
Istanbul: Ege Yayinlari.

Parish, R., G.H. Swihart and Y.S. Li 2013 Evaluating Fourier Transform 
Infrared Spectroscopy as a Non-Destructive Chert Sourcing 
Technique. Geoarchaeology 28(3):289-307.

Parish, R.M., 2011 Non-destructive chert sourcing using Fourier 
Transform Infrared Spectroscopy, Developing International 
Geoarchaeology Conference, Knoxville., <https://www.academia.
edu/1038513/_Nondestructive_chert_sourcing_using_Fourier_
Transform_Infrared_spectroscopy>.

Parlak, O., and A.H.F. Robertson 2004 Ophiolite-related Mersin 
Mélange, southern Turkey: Its role in the tectonic-sedimentary 
setting of Tethys in the Eastern Mediterranean region. Geological 



48

Sonia Ostaptchouk, Chert Knapped Stone Studies at Çatalhöyük | Dig It 2(1):34-48 (2014)

Magazine 141:257-286.
Pasquarè, G., S. Poli, L. Vezzoli and A. Zanchi 1988 Continental 

arc volcanism and tectonic setting in Central Anatolia, Turkey. 
Tectonophysics 146(1-4):217-230.

Perlès, C. 1987 Les industries lithiques taillées de Franchti (Argolide, 
Grèce). Tome I: Présentation générale et industries paléolithiques. 
Bloomington and Indianapolis: Indiana University Press.

Poupeau, G., et al. 2010 The use of SEM-EDS, PIXE and EDXRF for 
obsidian provenance studies in the Near East: a case study from 
Neolithic Çatalhöyük (central Anatolia). Journal of Archaeological 
Science 37(11):2705-2720.

Raszick, T. 2001 West Mound Lithic Report. Çatalhöyük Archive Report 
2001, <http://www.catalhoyuk.com/Archive_report_2001.html>.

Raszick, T. 2004 Chipped Stone. Çatalhöyük Archive Report 2004, 
<http://www.catalhoyuk.com/Archive_report_2004.html>.

Reynolds, T. 2007 Lithics. In N. Postgate and D. Thomas (eds), 
Excavations at Kilise Tepe 1994-1998 : from Bronze age to Byzantine 
in western Cilicia, pp. 545-558. Cambridge: British Institute of 
Archaeology at Ankara.

Robertson, A.H.F., and T. Ustaömer 2009 Formation of the Late 
Palaeozoic Konya Complex and comparable units in southern 
Turkey by subduction-accretion processes: Implications for the 
tectonic development of Tethys in the Eastern Mediterranean 
region. Tectonophysics 473(1–2):113-148.

Schoop, U.D. 2005 Das anatolische Chalkolithikum. Eine chronologische 
Untersuchung zur vorbronzezeitlichen Kultursequenz im nördlichen 
Zentralanatolien und den angrenzenden Gebieten. Remshalden: 
Bernhard Albert Greiner. 

Sengör, A.M.C., N. Görür and F. Saroglu 1985 Strike-slip faulting and 
related basin formation in zones of tectonic escape: Turkey as a 
case study. In K.T. Biddle and N. Christie-Blick (eds), Strike-slip 
Deformation and Sedimentation, pp. 227-264. New York, SEPM 
(Society for Sedimentary Geology) Special publication.

Shott, M. 1986 Technological Organization and Settlement Mobility: 
An Ethnographic Examination. Journal of Anthrological Research 
42(1):15-51.

Spielbauer, R.H. 1976 Chert resources and aboriginal chert utilization in 
western Union County, Illinois. Unpublished PhD thesis, Southern 
Illinois University, Carbondale.

Stampfli, G.M. and G.D. Borel 2004 The TRANSMED transects in 
space and time : Constraints on the paleotectonic evolution of the 
Mediterranean domain. In W. Cavazza, F. Roure, W. Spakman, 
G.M. Stampfli and P. Ziegler (eds), The TRANSMED Atlas: the 
Mediterranean Region from Crust to Mantle, pp. 53-76. Berlin: 
Springer Verlag.

Tekin, U.K. 2002 Lower Jurassic (Hettangian-Sinemurian) radiolarians 
from the Antalya Nappes, Central Taurids, Southern Turkey. 
Micropaleontology 42:177-205.

Thissen, L. 2002 Time trajectories for the Neolithic of central Anatolia. 
In F. Gérard and L. Thissen (eds), The Neolithic of Central Anatolia. 
Internal Developments and External Relaions During the 9th-6th 
Millennia cal. BC, pp. 13-26. Istanbul: Ege Yayinlari.

Torsvik, T.H., R.D. Müller, R. Van der Voo, B. Steinberger and C. Gaina 
2008 Global plate motion frames: toward a unified model. Reviews 
of Geophysics 46(3):178-187.

Waldron, J. 1984 Stratigraphy and sedimentary evolution of the NE 
Antalya Complex: Isparta Province, Turkey. The Bulletin of the 
Mineral Research and Exploration Institute of Turkey 97/98:1-20.

Wray, C.F. 1948 Varieties and sources of flint found in New York State. 
Pennsylvania Archaeologist 18:25-43.



Dig It is a student-run journal and the official newsletter of the Flinders 
Archaeological Society. The publication began in 1997 and after a hiatus 
of at least five years, it was relaunched in 2012. The new series began 
in 2013. The purpose of Dig It is to provide students, from undergrad 
through to postgrad and recent graduates, with the opportunity to 
practise and familiarise themselves with writing, publishing, editing 
and the reviewing process involved in professional publications. It 
aims to offer emerging young academics with an avenue to engage 
with archaeological dialogues and discourse. In addition, it aims to 
keep aspiring archaeologists connected and informed about what is 
happening in the archaeological community.
Dig It is published twice a year and is printed at Flinders Press. Dig It 
considers a range of contributions, including research articles, essays, 
personal accounts/opinion pieces, book reviews and thesis abstracts 
for publication. We welcome contributions from local, interstate and 
international undergrad and postgrad students and recent graduates.
The guidelines for contributors can be found here: 
http://flindersarchsoc.org/digit/guidelinesforcontributors/.

Dig It is an open access journal. The journal and the individual articles 
can be freely distributed; however, individual authors and Dig It must 
always be cited and acknowledged correctly. The intellectual ownership 
remains with the individual authors. Articles, figures and other content 
cannot be altered without the prior permission of the author.
Correspondence to the Editor should be addressed to:
The Editor, Dig It c/o ArchSoc
Department of Archaeology
Flinders University
GPO Box 2100
Adelaide, 5001
or email <dig.it@flindersarchsoc.org>
Editor: Jana Rogasch
Co-editors: Matthew Ebbs (academic reviews), Antoinette Hennessy 
(social reviews) and Jordan Ralph (layout and interviews)
Permanent review panel: Rhiannon Agutter, Amy Batchelor, Robert 
DeWet-Jones, Anna Foroozani, Simon Munt, Dianne Riley, Zoe 
Robinson, Fiona Shanahan, Rhiannon Stammers and Isabel Wheeler



Email: dig.it@flindersarchsoc.org
Web: flindersarchsoc.org
Twitter: @FlindersArchSoc
Facebook: /FLINDERSARCHSOC
Join our free mailing list: archsoc@flinders.edu.au

DigIt


