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PREFACE

This monograph presents an analysis and interpretation of
an assemblage of knapped obsidian and flint from
Catalhoyiik, the largest known Neolithic site in Turkey and
one of the largest and most prominent Neolithic sites in the
whole of the Near East. It is a modified version of my
Ph.D. thesis presented at the University of London in
1997, which has been substantially edited down and made
more readable.

The overall aim of the original thesis was to contribute to
the increasing trend in lithic studies towards more
contextual analysis, in which the wider social framework
of knapped-stone production, use and deposition forms the
centre of discussion and interpretation (e.g. see Schofield
1996; Edmonds 1995). This basic objective I alluded to
(but perhaps didn't explore sufficiently) in my report on
the first three seasons of lithic analysis at Catalhoyiik
(Conolly 1996). At the same time there were two other
aims in the original thesis. First, as Catalhoyiik has figured
prominently within our understanding of the Neolithic in
Anatolia and the Near East, the study aimed to redress the
lack of any comprehensive analysis of the knapped-stone
industry. Exploring the technological attributes of the
knapped-stone assemblage, particularly methods or
strategies of blank and tool production and their changes
over time and space, was an integral part of this. Where
appropriate, the morphological characteristics of retouched
tools were also examined in order to identify typological
patterning. Secondly, as a corollary to the technological
and typological analysis I explored spatial and contextual
patterning both within and between buildings. This
monograph retains these aims but is presented in a
somewhat abridged (and perhaps more readable) form.
One of the major changes is that much of the dicussion
relating to intra-building patterning found in the recently
excavated ‘Building 1’, particularly as it relates to the
abandonment process, has been removed. A forthcoming
publication on the archaeology of this complex structure is
planned (Hodder et al: in preparation) where a more
detailed exposition of the lithic patterning will be offered.

While the social contexts of production, use, and discard
of the obsidian and flint artefacts at Catalhdyiik are the
things that I ultimately wanted to examine, without a
thorough understanding of the technological and
typological parameters of the industry, I felt this would be
fundamentally flawed. This monograph can thus be seen as
consisting of two parts: the first five chapters take the site
itself as the focus of analysis and examine the lithic
material from this perspective, whereas the final two

chapters explore technological and typological patterns within
the smaller temporal and spatial divisions of the site, vis-a-vis
the aims of socially oriented analysis.

In more detail, Chapter I (The Archaeological Background)
presents the setting of the Anatolian Neolithic and reviews the
history and findings of previous examinations of the knapped-
stone from Catalhoyiik. In Chapter II (Defining a
Methodology), the theoretical and methodological framework
of the analysis is outlined within a review of some of the
conventional methods used for knapped-stone analyses in the
Near East. Chapter III (Defining a Technology) presents the
results of the analysis of technological characteristics of the
Catalhoyiik knapped-stone assemblage, focusing on techniques
of production, whereas the technology and morphological
patterning of the retouched debitage is explored in Chapter IV
(Defining Tool Use: The Retouched Debitage). The
technological and typological variability is examined as a
system of technological strategies in Chapter V (Technological
Synthesis: Obsidian and Flint Strategies and Regional
Patterns) and compared to what is known about technological
and typological variability and relationships among regional
settlements of similar chronology. Intra-site patterning is
investigated both diachronically and spatially in Chapter VI
(Temporal and Spatial Patterns) where significant
technological changes are observed and consequential
relationships between some artefacts and some buildings are
identified. Finally, in Chapter VII (Social, Economic and
Symbolic Context), the roles of knappers in Neolithic society
are examined. Technological change and the development of
specialisation are discussed within the context of intra-
household and extra-household production, as are the wider
symbolic associations between technological activity and
artefact types.

This study ultimately demonstrates that different technological
strategies and tool forms were used at different times and
places at Catalhoyiik, some of which appear to correlate quite
closely with other elements of material culture and building
context. While the results and interpretations are perhaps
specific to obsidian and flint technology at Catalhdyiik, I hope
this work may also be of interest to those curious about
technology and technological change, as well as the context of
production, use and discard of stone and other forms of
material culture, in the Neolithic.

Finally, I would like to record my thanks to Dr Andrew Garrard
who supervised this research, Dr Douglas Baird who made
many valuable suggestions, and Dr Sue Colledge who helped
with the editing of this volume.
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I
THE ARCHAEOLOGICAL BACKGROUND

The Geographical and Chronological
Setting

Anatolia is the western extension of the immense Asian land-
mass that forms approximately 95% of the modern Republic
of Turkey (figure 1.1). Generally speaking, its climate is
Mediterranean continental, characterised by hot dry summers
and cold wet winters influenced primarily by the middle to
high latitude westerlies, and the high pressure-systems which
extend from the Atlantic to the Sahara (Wigley & Farmer
1982:4). More extreme seasonal temperatures exist in inland
and higher Atlitude areas.

The regional focus of this thesis is Central Anatolia — a
loosely defined area roughly bounded by the immense Taurus
mountains to the south and east, the more humid lakes and
forests to the west and the imposing Kizilirmak River to the
north. It belongs to the Irano-Turanian phyto-geographical
zone, which extends through to Eastern Anatolia, Lake Van,
and the highlands of Iran and the Zagros Mountains. It is
generally a cold, dry, Irano-Turanian steppic environment
(Zohary 1973:174-178), although there are two wetter and
warmer Xero-Thermo-Mediterranean enclaves in the Konya
Plain and the Tuz Goli Basin (Todd 1980:18). It is often
contrasted to Southeastern Anatolia, which can be considered

a geographical extension of the Syro-Mesopotamian
landscape, embodying the Euphrates, Balikh, and Tigris river
basins with an extreme continental Mediterranean climate. To
the west is an area commonly referred to as the Lake District,
which is characterised by a slightly more humid climate with
Xero-Euxinian steppe-forest cover (van Zeist et al. 1975).
Catalhoyiik is located within the Konya Plain region of
Central Anatolia and, following Todd (1980) and Roberts
(1983), this region can be distinguished from its surrounding
environs on the basis of its unique geomorphological and
archaeological characteristics.

The Konya Plain is a vast interior drainage basin and alluvial
plain enclosed by the Sultandaglari Mountains to the west,
the Taurus to the south and south-west and the Aladaglar
range to the east (figure 1.2). Modern climatic conditions
characterise it as cold steppe, with an average precipitation
around 300mm — well within the limits of dry-farming — but
considerably less than some other regions. For example, to
the south, coastal Mediterranean precipitation averages are
over 1000mm (Todd 1980:27). It was formerly covered by
the extensive and shallow Late Pleistocene Konya Lake that
recent work has suggested was at its maximum between
23,000 and 17,000 years ago (Roberts et al. 1979; Roberts
1983; Ataman 1989:31). Seasonal remnants of this lake may
have lasted until fairly recently in this century, although

Figure 1.1 The Republic of Turkey and the Middle East
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Figure 1.2 The Konya Plain (from Roberts 1983)
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extensive agriculture in the last 50 years has seen the water
table drop extensively — perhaps as much as 30 feet between
1993 and 1996 (Roberts 1997: pers. com.). In antiquity, the
major water source for the plain was the Carsamba Cay,
which runs immediately to the west of Neolithic Catalhdyiik,
separating it from the adjacent Chalcolithic site. High levels
of alluviation are thought to have occurred since the drying
up of the Pleistocene Lake, coinciding with a gradually
drying and warming climate. Pollen diagrams show an initial
expansion of oak and juniper, followed at 7000 BC by the
development of coniferous forest in the mountains along the
edges of the plain (Bottema & Woldring 1984). This heralds
the arrival of modern climatic conditions at about 6000 BC
(Ataman 1989:30). Together with the Lake District, the
Konya Plain would have been an attractive area for
prehistoric farmers with extensive and rich alluvial soils,
open grassland for cattle and equids, and nearby forest
providing cover for animals such as deer and wild pig. This is
reflected in the higher densities of prehistoric sites in these
two regions compared to the northern regions of Central
Anatolia proper. The rich and (until quite recently) well-
watered soils are the basis of the region’s modern
productivity, and the largest wheat growing area in Turkey
(Todd 1980:20).

SRt
A AL

B

Based on de Meester(1970)

Regional Chronology and Culture-
History

In the wider context of the Near East the earlier Neolithic is
commonly divided into two phases, the Pre-Pottery Neolithic
A and Pre-Pottery Neolithic B (PPNA and PPNB), after
Kenyon (1957), reflecting general differences in technology,
economy, domestic architecture, settlement organisation and
other aspects of material culture. The PPNA is associated
with the first manifestation of food producing societies, the
origins of which appear to lie in the Levantine Corridor and
middle Euphrates Valley in the final third of the ninth
millennium BC (Harris 1996:554, Garrard et al. 1996:207).
Contemporary sites from the Upper Tigris Basin such as
Qermez Dere in Northern Iraq (Watkins 1995) and Hallan
Cemi in Southeast Turkey (Rosenberg 1994; 1995) lack
evidence for cultivation. There is no unequivocal evidence of
early Neolithic settlement akin to the Levantine PPNA in
Central Anatolia or, for that matter, any earlier prehistoric
sites. The Epipalaeolithic communities on the Mediterranean
Coast of Turkey — primarily Okiizini (Olte 1995) and Beldibi
Cave (Bostanci 1959), near the modern city of Antalya, are
well known but, with the exception of a possible Acheulian
hand-axe from Avla Dag, the only potentially pre-Neolithic
site in Central Anatolia is Pinarbasi, near Karaman in the
southern part of the Konya Plain (Watkins 1995). Its carbon
14 dates, however, are as of yet not conclusive.



Figure 1.3 Location of Central Anatolian Neolithic Sites
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By the middle to the end of the eighth millennium BC, a
series of new Neolithic settlement types appear, first in the
Northern Levant and somewhat later in Southeastern Turkey,
marking the emergence of the second phase of the aceramic
Neolithic period in the Near East, conventionally termed the
PPNB (Bar-Yosef & Belfer-Cohen 1989:59). Southeastern
PPNB sites, such as Cayonii, Nevali Cori, Cafer Hoyiik,
Gritille, and Hayaz Hoyiik, while sharing many
characteristics with their Northern Levantine counterparts,
display several unique features that have lead to them being
referred to as the ‘Taurisian PPNB’ (M.-C. Cauvin 1988:93).
A few centuries later, by the early seventh millennium, the
first evidence of Neolithic settlement in Central Anatolia
emerges, first at Asiklihdyiik, which maintains a distinctive
PPNB-like lithic technology, then at aceramic Hacilar and
Can Hasan III, which do not. The end of the seventh and
beginning of the sixth millennium BC witnesses the decline
of PPNB culture, with distinct differences between the
northern and southern Levant. In the north, there is a
development of larger sites, such as Bougras, Abu Hureyra,
Ras Shamra whereas in the south, a demise of larger PPNB
villages and the establishment of smaller settlements is
witnessed. ‘Ain Ghazal is unusual for its settlement
continuity over this period, although there appears to be a
significant restructuring of its economy (Moore 1985;
Rollefson & Kohler-Rollefson 1993).

The Levantine distinction between aceramic and ceramic
Neolithic holds in Anatolia, although the transition is less
pronounced. Catalhdyiik displays the first comprehensive
evidence of ceramic technology, virtually absent in the
earliest levels but steadily increasing in importance over

time. However, there are none of the major restructurings,
regional abandonment, economic or subsistence changes
witnessed in some parts of the Levant. Nevertheless, although
the distinction is less conspicuous, Anatolian Neolithic sites
can be divided into two roughly equal chronological periods,
based somewhat arbitrarily on the introduction of pottery.

Chronology of Central Anatolian Neolithic sites

Compared to the adjacent Levant, our understanding of
Anatolian prehistory, and Central Anatolian in particular, is
still in its infancy. In part this can be attributed to an absence
of any knowledge of Anatolian prehistoric sites until the
1950’s, at which point James Mellaart had started his
comprehensive survey of the Konya plain with the express
aim of identifying prehistoric habitation (Mellaart 1954,
1961). In the fifty years since then, a number of additional
survey projects have demonstrated the extent of prehistoric
settlement (e.g. Solecki 1964, Todd 1980) and there have
been several excavation projects at Palaeolithic,
Epipalaeolithic, and Neolithic sites. Nevertheless, our
detailed understanding of the Central Anatolian Neolithic is
founded primarily on seven sites: Asiklihoyiik, Catalhoyiik,
Erbaba, Suberde, Can Hasan III, Koskhoyiik and Hacilar
(figure 1.3). Although recent survey projects have identified
a handful more — including additional Neolithic settlement in
the Konya Basin — which will redress our understanding of an
area hitherto dominated by Catalhdyiik (Baird 1996: pers.
com.), the above are the major sites that have been excavated.
Of these, Hacilar remains the only site that has been
thoroughly published. Less comprehensive publishing is the



norm elsewhere, although in most cases satisfactory
information can be gleaned from collections of published
papers and preliminary field reports. During the course of
Mellaart’s excavation of Catalhoyiik yearly reports were
produced culminating in a book written largely for the
general public. These collectively provide enough
information to reconstruct much of the archaeological
information necessary for a detailed study. Asiklihdyiik is in
the process of excavation, so detailed publication may not
occur for a few years. Can Hasan III, despite being excavated
in the late 1960’s has never been comprehensively published,
although a detailed analysis of the knapped-stone formed the
subject of a Ph.D. thesis at the Institute of Archaeology,
London (Ataman 1989). For the other three sites, only brief
summary reports exist which generally lack the sort of
detailed data needed for an in-depth examination of any
particular component of their artefactual assemblage. Thus,
our limited understanding of Central Anatolian archaeology
can in part be attributed to the relatively small number of
excavated sites, but also to the absence of readily accessible
information about the few sites which have been excavated.

Table 1.1 provides a chronological listing of the seven
excavated sites together with their uncalibrated C,; dates.
Most of these dates were obtained before refined dating and
calibration techniques but the entire sequence lasts
approximately two thousand years — roughly between the late
eighth/early seventh millennium BC and the late sixth/early
fifth millennium BC - with the earlier aceramic sites
restricted to the first half of this period. No individual site
shows the transition from aceramic to ceramic, but there are
no gaps between the final phases of the latest aceramic and
the earliest ceramic sites. Catalhdyiik, Kdskhdyiik, Erbaba,
and late Neolithic Hacilar contribute nearly all our
information about this period for Central Anatolia and,
indeed, the whole of Anatolia north-west of the Taurus

mountains. Of these Catalhdyiik provides the most abundant
data.

Previous Analyses of the Catalhoyiik
Knapped-Stone

As the Catalhdyiik knapped-stone assemblage is the most
extensive in Central Anatolia, and as the site often plays a
principal role in the wider discussion of Anatolian prehistory,
there has been considerable interest in the knapped-stone
obtained from Mellaart’s excavation. There are three sources
of primary information: a report by Bialor (1962) published
after the first season of work, an unpublished report by
Mortensen (1964) who examined the material from the years
1961 to 1963, and various brief comments by Mellaart
contained in reports of the 1963 and 1965 seasons. These are
useful but not infallible archives, and in the following
paragraphs I provide a synopsis of their results. More
recently Balkan-Atli (1994) has re-analysed the material from

the earliest levels which provides some useful, but limited,
information which I shall also review. Before embarking on
this, I wish to clarify that to date no comprehensive analysis
of all of the knapped-stone data from Mellaart’s excavatiop
has been completed. The information that is availabje
provides a basic, yet ultimately inadequate account of what s
arguably the most important Neolithic site in Anatolia, 5
deficiency that this monograph in part addresses.

Perry Bialor

Perry Bialor’s 1962 report provides the first account of the
Catalhoyiik knapped-stone artefacts, and is based solely on
the first season’s excavation. Following the tradition of the
time, the focus of his report is on defining the typological
variability of the industry, the distribution of types by room
and phase, and the similarities with other Neolithic knapped-
stone industries in the Near East. While thorough from a
typological perspective, Bialor does not discuss technological
characteristics in any detail. He does, however, provide
useful descriptions of the conventional types encountered, as
this brief synopsis shows (Bialor 1962:69):

The industry is characterised by the presence of
numerous tanged arrow and lance-heads, not very
numerous awls, and some drills (there are, of course,
many bone awls also), scrapers of various kinds, some
which are rather well shaped round or ovoid scrapers,
laurel-leaf daggers, the typical parallel-sided blades, a
couple of heavily retouched fabricators, some heavy
pointed blades, several specialised implements of
problematic usage, and rather scanty waste flakes...
Equally significant is what is lacking; this includes
burins.., chipped axes, adzes, picks, and hoes,
microliths and geometrics in any size, barbed or
notched arrowheads and sickle blades in any
significant amount (only a few have been
provisionally identified, although the author admits to
an inability to clearly identify sickle blades of
obsidian when silica sheen, so omnipresent on flint
and chert, is missing).

Within each of his type-categories, but particularly the
projectile, scraper, and dagger classes, Bialor describes the
range of potential forms: scrapers are divided into seven sub-
types, projectiles into four basic and fifteen sub-types.
Patterning between levels and rooms is then examined within
these parameters. Indeed, the majority of Bialor’s report is
taken up with descriptions of type distributions across both
level and room contexts. Generally, Bialor stressed the
homogeneity of the knapped-stone industry over time: “from
the bottom (VIII) to the top (II) of the excavated levels there
is no break in the tradition and no significant shifts in the
proportion of tools relative to each other, size of tools, or
techniques of manufacture employed” (Bialor 1962:67). He
does, however, identify two potential instances of
chronological change, involving both a shift from wider
blades to narrower ones, and a tendency towards more
bifacial tanged points in later levels (Bialor 1963:69). The



latter turned out to be contradicted by data acquired in
subsequent years, both by Todd (1976:81), who states that
extensive bifacial retouch of obsidian occurs in the earliest
levels, but declines later, and Mellaart (1964:111), who
asserts that projectile points are “nearly always bifacial... and
better done” in earlier levels. What Bialor didn’t comment
on, although it is contained in one of his data tables (Bialor
1962: table c), is a particularly interesting trend for an
increase in the proportion of blades in the later phases of the
sequence.

Patterning between room contexts is occasionally noted,
providing substantial and impressive evidence for the non-
random distribution of particular types of knapped-stone
artefacts. This, together with the hints of increases in the
proportion of blades in later levels, provides a foreshadowing
of exciting and consequential data trends. Throughout his
report, Bialor provides interesting reasons for the large
numbers of tools — particularly projectiles — found in certain
contexts. More often than not, it is attributed to the status of
the occupier, such as in one of the cases described above
where large numbers of projectiles are ascribed to “the
‘master’ of House 4 who [possessed] considerable skill or
else was a trying connoisseur of only the finest
workmanship” (Bialor 1962:90). Bialor also speculates that
the apparent ‘wealth’ of Catalhdyilk was based on “the
control, due to its relative proximity, of the obsidian trade at
its source” (Bialor 1962:110). This idea has persisted in
several later exposés of Catalhdyiik’s position in the
Anatolian Neolithic, yet has never been fully explored or,
indeed, justified. I discus this further in Chapter VI.

In terms of wider cultural affiliations, Bialor suggests, on the
basis of the knapped-stone artefacts, that Catalhdyiik can be
seen (in general terms) as having similar forms of stone tools
to those found at Mersin, which at that time was the nearest
excavated Neolithic site in Turkey, as well as several
presumed Neolithic surface scatters in the vicinity of the
Konya Plain.

James Mellaart

In his 1963 report, Mellaart offers few comments on the
material collected in the previous season beyond three
general remarks: (i) that there is an absence of any evidence
of obsidian or flint working in the areas excavated; (ii) there
is a trend for hoards of weapons to be buried beneath floors,
probably in bags which have since decayed; and (iii) flint is a
small but ubiquitous component of individual deposits of
knapped-stone material (Mellaart 1963:101). A few other
observations are made concerning projectile point typology,
particularly the reduction in the number of projectiles with
retouch confined to the tang. Also of note is his suggestion
that the size of modified pieces increases in earlier levels. His
most substantial contribution to the analysis of knapped-stone
comes in his report of the following year where several
stratigraphically distinct deposits are separately described
and a number of interpretative statements are made
concerning the overall nature and spatial patterning of flint

and obsidian artefacts. Clear differences between the earlier
and later levels had by this time become apparent,
particularly the increased use of blades in the later half of the
occupation. Earlier levels are described as having a greater
dependence on flakes for their tools, although a similar range
of tool forms was thought to have existed, including
numerous bifacial projectiles (Mellaart 1964:111).

Perhaps the most interesting comments made in these reports
involves the distribution of flint and obsidian artefacts, which
are argued to occur in four places (Mellaart 1964:103): (i) as
offerings in shrines, “usually in large quantities, and often
unused”’; (ii) hoarded beneath floors, “in the south-east corner
of the building near the hearth — probably in bags”; (iii) on
the floor, “often broken or used and left as they were at the
time of the fire or abandonment of a building”; and (iv)
buried with the dead, “below the platforms of the houses and
shrines [are] often unused and spectacular weapons”.
Examples of artefacts from this last context are particularly
interesting, with males often buried with numerous projectiles
or finely worked flint daggers.

Peter Mortensen

Peter Mortensen’s (1964) analysis is by far the most
comprehensive, based on 2,844 pieces excavated between

Figure 1.4 Peter Mortensen’s Typological Scheme
(copy of PM’s original)
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1961 and 1963. Three main typological groupings were
defined, each containing a number of sub-types: (i) cores and
core implements (five sub-types); (ii) flakes, flake-blades,
and flake implements (eleven sub-types); and (iii) blades and
blade implements (forty-two sub-types) (figure 1.4). Each of
these types is described in some detail, with their frequency
of occurrence examined by level. Raw material patterning
and chronological distribution were also examined. Six
techno-typological trends are identified by Mortensen: (i) a
gradual decrease in the use of flint (1964:14); (ii) an increase
in the use of blades, reaching its pinnacle by Level V
(1964:15); (i) preferential use of flint for some tools,
particularly daggers, some types of flake scrapers and flake
borers, and obsidian for others, such as the blade tools,
burins, polishers, and all projectiles (1964:15); (iv) a more
economical use of flint (1964:17); (v) larger projectiles
(interpreted as spearheads) rare until Level VIA-B,
suggesting that bows were more common in the earlier
phases of the settlement (1964:7); and (vi) a reduction in tool
size and typological variety in the upper levels, coinciding

with “a decline in the technical skill” of the knappers
(1964:20).

Nur Balkan-Ath

Nur Balkan-Atlr’s (1994) summary of the earlier levels is
based on a reanalysis of material from the first three years of
excavation at Catalhdyiik. As with the earlier reports, a
number of different tool types are described although she
devised a modified typological scheme, which included
piercers, utilised, retouched, notched and truncated blades,
sickle elements, scrapers, utilised and retouched flakes,
bifaces, chisels and projectile points. Interestingly, she
alleges that microliths compose 7% of the retouched artefacts
(Balkan-Ath 1994:128) although Mortensen states that
“genuine microliths have not been found” (Mortensen
1964:4). In the early levels, projectile points, scrapers and
retouched flakes are described as the predominant tool types.
Six point types are also identified by Balkan-Ath: (i) short
oval points; (ii) long oval points; (iii) lozenge shaped points;
(iv) roughly tanged; (v) tanged and; (vi) tanged and finned
points.

Some differences between the early and late levels were
noted; for instance, flint is more common in the earlier levels,
although obsidian still overwhelmingly predominates the
industry. Her summary of the early phases of the industry
also includes a tally of flake and blade debitage that clearly
demonstrates the predominance of flakes over blades in the
earlier levels (XII to VIII). However, few interpretations are
provided for this or any other identified data patterning.

Summary of Earlier Analyses

First, perhaps the most important issue that these earlier
reports have raised is the enormous morphological variety of

tool forms at Catalhdyiik. This is a common and recognised
phenomenon in Neolithic knapped-stone assemblages
throughout the Near East. One approach, the most traditiona|
way of dealing with this and the one followed by Ataman, js
to devise a typological scheme that encompasses the
variation. However, beyond the ‘formalised’ tools such a
projectile-points or, to a lesser degree, some of the larger
scrapers, there is little consensus as to what categories the
diversity of ‘informal’, ‘ad-hoc’ retouched flakes and blades
should be placed in. Ataman’s scheme reflects this, for
although there are fifteen primary types and a larger number
of ‘sub’ types, categories such as ‘retouched flakes’ and
‘retouched blades’ are catch-alls for implements that are not
more easily recognisable. These two categories contribute the
greatest number of pieces to the stratified sample (Ataman
1989: figure 45).

The earlier analysis of the Catalhdyiik assemblage followed a
similar strategy, as there was a greater dependence on broad
inclusive categories such as ‘retouched flake’. Mortensen's
confession that “flakes of obsidian or flint, irregularly
retouched along the edges... represent several kinds of tools,
but it has not been possible as yet to determine the function
of any of the pieces from the differing shapes, the retouch, or
from any special traces of wear” (Mortensen 1964:5)
highlights the classification problem encountered with non-
standardised assemblages. Alternative  methodologies,
including those designed to specifically to address this issue,
are discussed in the next chapter.

Secondly, there appears to be a change in primary debitage
techniques. Such a change may indicate a restructuring of the
organisation of lithic production and/or may be related to
wider changes to subsistence or economic design. While this
is hinted at by all three analysts, because no comprehensive
analysis has been undertaken it is difficult to either quantify
or qualify the specifics of the change. In order to define more
clearly such trends, systematic analysis of technological
characteristics is required.

Finally, there are several hints at patterns of tool distribution,
particularly the disparate quantities of projectiles found in
some houses. This is an interesting observation and
(providing adequate additional information was available on
the nature of the rooms, other artefacts present, etc.) could
supply evidence for discussion of symbolic and socio-
economic issues connected with particular artefact forms or
production techniques. For example, Mellaart speculated that
the undamaged condition of many of the projectiles found in
burials was because they had never been used. This in itself
suggests that while the existence of many of the Catalhdyik
tools can be attributed to functional requirements, other
forms, particularly the more ornately retouched tools suggest
that production was not undertaken solely for use, but
possibly for deposition in ritual contexts.

Although undoubtedly useful, most of these previous
analyses of the Catalhdyiik knapped-stone suffer from only
examining sub-sets of the full chronological span of the



industry. This means that the full span of technological and
typological variability has never been examined, and
meaningful discussion of temporal transformations within the
occupation period of the settlement cannot occur. Secondly,
there has been no attempt to understand the technology of the
industry, so issues concerning the methods of blank and tool
production are poorly understood. Finally, the three reports
discussed above have not attempted to examine the spatial
patterning of the knapped-stone artefacts in any detail,
prohibiting any discussion of the larger social and economic
context of the industry. The following chapter outlines a
method by which the technological and typological
variability of the industry can be examined in order to
address issues relating to technological transformation and
typological variability.



II

DEFINING A METHODOLOGY

The Analysis of Technology

The term ‘technology’ may refer to the specific knowledge
about the manner in which things are made, as well as the
non-discursive ‘know-how’ (Pelegrin 1990) which consists of
the practical implementation of the knowledge of how to
make and use technological products. The latter aspect may
also be referred to as ‘technique’, with the term ‘technology’
restricted to the knowledge component (e.g. Ingold 1990:7).
Others use the term to also encompass both the physical
products of knowledge and know-how, be they computers,
nuclear weapons, or stone tools (MacKenzie & Wajcman
1985:5). The term ‘technology’ can thus refer to three
elements — the knowledge of procedures, practical know-
how, and the physical product itself. All three elements of
technology emphasise the social imbeddedness of knowledge,
action and product. Put another way, technology is the
product of social choice, action and structure (Schlanger
1990). As with all material culture, technology possesses
social meaning, and both is shaped by, and shapes, society.
At the level of the individual, knowledge and know-how can
be seen to be both a manifestation of a conception of the
social world, and how it should be constructed (Giddens
1979). Consequently, technology (as knowledge, practise and
product) can be seen as both determined by and determining
the social context in which it is situated.

One well-known example that shows a direct relationship
between stone tool technology and its social milieu are the
ethnographic studies of western Australian Aborigines by
Tacon (1991). Here, the procurement, classification and use
of stone tools is to a large degree influenced by the
relationship between raw material and ancestral beings. In
this sense, the three components of technology can also serve
as reference points for social reproduction, providing the
cues for the identity and structure of society (Edmonds
1995:11).

Technology can also be seen to have a political quality.
Studies of technology in the contemporary world have shown
that mundane things such as the height of bridges directly
affect the manner in which people carry out their daily lives
(Winner 1985:30) and in antiquity, a similar relationship may
also be inferred. One example comes from Mesoamerica,
where the development of a prismatic blade technology has
been directly attributed to the rise of chiefdoms, as the
securing of constant supplies of the necessary raw material
and the economic support of craft-specialists is thought to be
necessarily dependent on an emerging political hierarchy
(Clark 1987). One part of the political element of technology

also involves gender, insofar as gender relations are often
defined and mediated through the access to, the skill involved
in, and the knowledge of the techniques of production and
use of material culture (Dobres 1995:28). In other words,
social relationships directly affect the characteristics and
patterning of technology.

The study of technology can therefore be seen as the process
of defining the relationship between the social, and the
specific knowledge and practical know-how that is needed to
produce ‘objects’. Emphasising the fluidity of the
relationship with the social is in contrast to approaches which
tend to emphasise the deterministic nature of technology. The
perception that material culture creates society further
stresses the inherently social nature of technological
products. As such, one aim of analysis becomes the ‘making
sense’, or interpreting, of technology as a social phenomena.

Essential to the process of ‘making sense’ of technology is an
attentiveness to the larger social context, as any individual
part cannot adequately be comprehended outside of the
whole (Hodder 1986:2; 1991:145). If context is taken to be
the totality of the relevant dimensions of variation around any
one object (Hodder 1991:143), spatial position and physical
relationship to other objects, physical composition, and the
wider social context of manufacture, use and discard, all play
a part in defining an artefact’s meaning. Thus, identical
objects may have different meanings in different contexs.
This relational fluidity of meaning between object and
context is a critical principle of contextual archaeology, and
by following networks of associations, the social meanings of
objects and their contexts may be defined (Hodder 1986:8).
Any interpretative account of the past is thus a hermeneutic
spiral, involving constant referral between context and object,
moving towards an understanding that accounts for, and

makes sense of, the totality of variability (Shanks & Tilley
1992:104).

Practical Implications

How are the basic concepts of contextual archaeology to be
translated into a practical methodology for the analysis and
interpretation of material culture? At a general level, the
belief that ‘parts’ cannot be understood outside the ‘whole’
counsels that relevant dimensions of variability must be
considered. This necessarily entails the assimilation of as
much data as possible in any analytical method prior t0
interpretation:



A pot can be classified according to its shape and
decoration as of a particular type. But thin-sectioned
under a polarising microscope it explodes into another
world of micro-particles and mineral inclusions. The
pot is not just one thing that can be captured in a
single all-encompassing definition. There is always
more that can be said or done with the pot. A single
post is also multiple. It depends on the trials we make
of it, what we do with it, how we experience it —
whether we attend to surface and shape or slice it and
magnify it. (Shanks & Hodder 1995:9).

Any individual object consists of a number of morphological
attributes offering the possibility of defining types by their
key characteristics. As defined here, variables are the
qualitative and quantitative dimensions of an object that
possess different attribute states. For instance, the variable
‘length’ can possess different states, as can colour. Attributes
are mutually exclusive, in the sense that an object cannot be
both 40g and 60g. Additionally, variables such as the
hardness of a ceramic paste, or the weight of a stone tool can
be recorded independently of context variability. Adams &
Adams (1991:176), call these ‘intrinsic’ variables to
distinguish them from ‘contextual’ variables, i.e. those that
refer to the context within which an object is found, such as
its physical position, its spatial relationship to other objects,
and so on. Both intrinsic and contextual variables can be
empirically observed and recorded, but should not
necessarily be considered as ‘objective’. Rather than using
one all encompassing term to describe a group of
superficially related objects a ‘type’ based on the
combination of their ‘intrinsic variables’ may be more
effective. These in turn can be compared and correlated to
‘contextual variables’, offering a mechanism for the
identification of context-type patterning. This may serve as a
starting point for the identification of contextual meaning and
variability.

In all cases, the selection of variables needs to be done with
consideration of the source and nature of the constituent
attributes and the questions being asked of the data. For
instance, on a stone tool, a commonly recorded variable is the
delineation of the retouched edge. This is in part determined
by the original shape of the blank, and in part by the action of
retouching. Edge delineation, therefore, is a variable directly
related to individual choice — both in the selection of a blank
shape and the modification of its edges. A problem arises
when we cannot know intuitively what variables are direct
reflections, as opposed to indirect reflections, of individual
choice. Take, for instance, the case of different types of flint,
where variability reflects differences in the exploitation of
geographic sources. Different types may have been selected
for their physical qualities such a grain size or colour, or
there may have been a different reason altogether — one
perhaps related to economic factors such as fluctuations in
raw material availability and distance to source. We cannot
always know what the relevant variables are for the questions
we want to answer. Consequently, there is necessarily an
element of exploration, involving the search for patterning

between variables, one goal being the identification of
significant relationships between attributes, objects, and
contexts.

However, identifying patterning may not always signify the
end of exploratory analysis and the start of interpretation.
There is an element of non-fixity in contextual approaches,
reflected in the stated understanding that there can be a
multiplicity of interpretations of the same data-set. This
means that the process of interpretation may itself suggest
alternatives. In essence, interpretation can only begin with an
interpretation. This is the basis of hermeneutics, and in
practice means that there should not be a separation between
analysis and interpretation — each is dependent on the other.

The following sections of this chapter review the manner in
which knapped stone technology has been analysed, with a
particular focus on Anatolia and the Near East. With some
exceptions, it will be shown that lithic analysts have
recognised the need for interpretation that engages social
issues but have not often managed to achieve this goal.
Where appropriate I have suggested modified or alternative
methods of analysis taking into account the objectives of a
contextually aware approach to examining technological
variability.

Approaches to the Analysis of Knapped-
Stone Technology

Conventional approaches to the analysis of knapped-stone
can be grouped into three elementary, yet ultimately
interconnected, areas of study: typological analysis,
functional analysis, and technological analysis. Typological
analysis is concerned with the definition and interpretation of
morphological ‘types’ of artefacts, be they stone tools,
ceramic vessels, or bronze axes. Functional analysis involves
the identification of the uses of tools, commonly utilising
experimental  techniques and  microscopic  study.
Technological approaches concentrate on studying the
manufacturing methods and techniques involved in the
production of stone tools. Near Eastern examples of the
application of these three methods are given. Ataman’s
(1989) study of the Can Hasan III knapped-stone is discussed
in detail, as it is one of the most comprehensively studied
knapped-stone assemblages in Anatolia. It is also the site
most closely related to Catalhoyiik, both geographically and
chronologically.

Typological approaches

The use of typology combined with the notion that artefact
types could be used to identify ‘ethnic’ groups and their
historical development has changed remarkably little since its
inception at the origins of the academic discipline of
archaeology when, in 1929, Gordon Childe argued that
recurring collections or assemblages of artefacts could be
taken as the material remains of a particular group of people



(Trigger 1989:172; Childe 1929:vi). As it applies to
knapped-stone artefacts, the best known example is the series
established by Francois Bordes (1950) for the Lower and
Middle Palaeolithic of France, where sixty types of stone
tools were defined on the basis of manufacturing techniques
and morphological characteristics. According to Bordes, the
presence or absence of tool types, or differences in the
frequency of types between assemblages, were manifestations
of cultural differences between ethnic groups. Despite several
re-evaluations of Bordes’ interpretation of the ‘ethnicity’ of
variations in assemblage type composition, the basic
assumption that there is explanatory value in the construction
of morphologically defined types of artefacts has remained.
For instance, the use of typologies as indicators of
chronological and/or cultural affiliations is rarely disputed
and is acknowledged as an invaluable analytical tool for this
purpose. In Near Eastern prehistoric research there are
numerous discussions of projectile-point typologies, sickle
elements and, to a lesser extent, tool types such as scrapers
and burins. In most cases, stone tools such as these are
described by reference to a type-category which is defined by
a combination of blank shape, working edge morphology and
suspected function. These are used explicitly for the
construction of regional culture-histories and the definition of
ethnic or cultural histories (e.g. Kozlowski & Gebel 1994;
Gopher 1989; Bar-Yosef 1981; Burian & Friedman 1979).
Ataman’s (1989) study of the knapped-stone from Can Hasan
IIT effectively illustrates one form of typological approach,
where a scheme was devised which best accounted for some
of the idiosyncrasies of the assemblage. Several categories
and sub-categories were constructed (table 2.1), evaluated
and re-evaluated. This meant that some of the original types
were reclassified; most notably some ‘projectile-points’ were
eventually interpreted as the by-products of tool production
(Ataman 1989:64). As is the convention, these were used to
identify chronological changes by examining sequential
variability in proportions of types, and changes to the kind of
raw material used for their construction. In addition,
comparisons with other lithic industries were made using the
primary types, which suggested that more distant sites had
fewer affinities to the Can Hasan III assemblage than closer
sites (Ataman 1989:244).

The scheme established by Ataman serves as the most
relevant model for the Catalhdyiik assemblage, as it is the
most closely related assemblage that has been studied in any
detail. It is also fairly similar to tool typological schemes
used elsewhere in Central Anatolia, such as Hacilar
(Mortensen 1970), Siiberde (Bordaz 1965; 1966; 1968), and
Asiklihoyiik (Balkan-Atli 1991; 1994), in Southeastern
Anatolia at Cayonii (Redman 1982), Gritille (Davis 1986),
and several sites in the Northern Levant, including those
examined by Nishiaki (1992). Indeed, the earlier analysis of
small parts of the Catalhdyiik assemblage used a roughly
similar classification, as described in Chapter I. However, as
is the case with most stone tool typologies, a confusing mix
of functional and morphological criteria were used to
establish these categories. In general terms, there is often no
explicit definition of what constitutes a particular type
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category — it could be primarily the delineation of the
working edge, the blank shape, an equal combination of the
two, or reference to a Bordean-like type series based oy
overall morphology. Even so, controversies emerge as to the
applicability or, indeed, the existence, of certain types evep
with long established typologies. The rigidly defined Bordeg’
scheme can be cryptic: “In attempting to apply Bordes’
typology... there are usually numerous examples of tools
which seem to grade almost imperceptibly between ‘single’
and ‘double’ edged racloirs; between ‘lateral’ apg
‘transverse’ racloirs; between ‘convergent’ or ‘déjeté’
racloirs and ‘Mousterian points’ and so on” (Mellar
1989:345). This is even more of a problem in Neolithic lithic
research, as there are few established schemes that can deg]
with the entire range of tool forms encountered in a typical
assemblage.

Yet typologies do offer a set of commonly understood terms
for the sharing of information about the characteristics of any
particular assemblage. It is useful to know about the presence
of ‘Byblos points’ or ‘Naviform cores’, or ‘sickle-blades’ ina
Near Eastern assemblage, so I am not dismissing the value of
conventional typological approaches. There are, nevertheless,
challenging problems to overcome. The most obvious of
these is that tool type categories often imply a function as, for
instance, the term ‘projectile-point’ does. Yet otherwise
unmodified flakes or blades can be hafted as functional
projectiles (Ataman 1988; Odell & Cowan 1986) and
‘projectile points’ can be hafted on a shorter handle and used
effectively as a cutting or scraping tool (Ahler 1970). There
is a further problem in that tools are made and used in social
contexts, bestowing the implement with a social meaning
beyond that of what it is used for in a narrow ‘functional’
sense. Without contextual information, traditional stone tool
type-categories like ‘projectile point’ remain muted. There
may be differences between projectile-like objects used and
deposited in domestic contexts and non-domestic contexts
(e.g. perhaps their manufacturing method); contextual
variation that is suggestive of different social uses of one
traditional category of object.

Despite my criticisms, I have made extensive use of
typological analysis in this study, but in a manner that I hope
is both self-aware and justifiably appropriate for the
particular objectives of the analysis. Like Baird (1993:138), ]
have questioned whether the construction of ‘types’ is a
useful or appropriate vehicle for exploring behaviour rather
than particularising variation along key attributes. The
answer is not straightforward. Typological classification in
the conventional sense is certainly useful in some instances,
particularly as a mechanism for defining differences between
disparate groups of objects. In some cases I have defined and
used types in this manner. In other cases, such classification
can be argued to be less than appropriate. This is particularly
so when examining ranges of variation within broadly similar
types of object.

In situations like this, attribute analysis offers a viable
alternative method to typologies and, in others, it is @
valuable addition. In this manner retouched pieces are either



defined by the attribute states of selected variables, or
typological classes are formally described by their key
attributes. The increasingly widespread acknowledgement of
this approach as being better suited for describing those tools
that have traditional fallen outside of the established Near
Eastern typological schemes is demonstrated by the
publication of the Wembach Module (Baird et al. 1995),
where an analytical approach is forwarded for ‘non-formal’
tools (i.e. those tools which fall outside of traditional
typological schemes).

I am aware of the dangers of seeing an attribute as a “fossil
behavioural element”, as this implies intentionality and
intrinsic meaning (Clark 1978:154; Baird 1993:138).
Meaning may at times be deduced (Baird 1993:139), but
cannot necessarily be assumed. Cross-tabulation of attribute
states, as well as external parameters, such as blank classes or
temporal location may provide a means of deducing meaning
and interpreting the source of patterning. This method was
used for the examination of irregularly retouched pieces that
have traditionally been classified under catchall categories
because more refined typological classes are difficult to
construct. My inclination is that this offers a stronger and,
even if not more rigorous, at least a more systematised
scheme than defining new ‘sub-types’ of irregularly
retouched pieces. The specifics of the classification are
outlined in Appendix 1, and the elements of function and
debitage analysis that were incorporated into this scheme are
referred to in the following two sections.

Functional approaches

The functional analysis of stone tools — a term given to a
variety of approaches designed with the aim of identifying
the use of a stone tool — has witnessed a tumultuous history
of “high hopes and broken promises” (Donahue 1993:156). It
is not, however, my intention to review the history of the
development and subsequent criticisms of techniques:
excellent synopses can be found in Levi-Sala (1996),
Hurcombe (1992), Odell (1990), Jensen (1988), and Moss
(1983). Rather, I wish to outline briefly the basic principals
of functional analysis and the uses it is put to in Near Eastern
and Anatolian knapped-stone research.

Modern analytical procedures rely to a large degree on the
work of Semenov (1964) who outlined methods for the low-
power microscopic (x10 to x20) analysis of edge wear. Later
approaches have developed alternative low-power techniques
(up to x40) (e.g. Grace 1989; Odell & Odell-Vereecken
1981), high-power (up to x400) (Keeley 1980), and SEM
analysis of wear traces (Levi-Sala 1996; Unger-Hamilton
1988; Yamada 1986, Hurcombe 1985; Anderson-Gerfaud
1981). With all methods, the principle of identifying a tool’s
function is based on the argument that the uses to which tools
were put in antiquity leave diagnostic damage and/or polish
on their working edges (Keeley 1980:173). Although there
are debates concerning the physics of both edge polishes and
edge damage which draw on the science of tribology, modern
microwear analysis usually depends on the comparisons of
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the edge wear of modern experimental parallels with
archaeological and/or ethnographic equivalents (often
referred to as ‘blind-testing’) (Donahue 1993:161). The
overall purpose is to provide an accurate and precise
analytical instrument for the identification of stone tool
function. It is worth noting that the precision of functional
identifications may range considerably, from ‘scraping soft
material’ to ‘scraping fresh hide for 10 minutes’ with a
corresponding drop in accuracy as precision increases
(Donahue 1993:161). Yet, it has been seen by many
functional analysts that the identification of a tool’s function
is not the final aim of inquiry, but a step in a process of
interpreting human behaviour, and a means with which to
contribute to wider debates in interpretative archaeology
(Hurcombe 1994:145): ‘“use-wear analyses should be
programmed to respond to the questions that are currently
being asked in socio-economy” and, furthermore, “the
meaningfulness of use-wear analysis will only progress if it is
allowed to play a role in the current polemics of the human
sciences” (Millan 1990:40, 42). The volume The
Interpretative Possibilities Of Microwear Analysis (Graslund
et al. 1990) addressed this issue, with contributions ranging
from the identification of tools used for hide working in high-
ranking households (Hayden 1990), to the use of microwear
analysis for the investigation of domestic activities and craft-
specialisation (Yerkes 1990). Hurcombe (1994) has also
suggested that functional analysis can significantly contribute
to issues concerning the relationship between form and
function by critically examining traditional typological
classifications within a functional context. In doing so, it can
be seen that traditional typological classifications often
mistakenly group tools of varying form with similar functions
(or vice-versa), or fail to identify tools because there are no
macroscopic identifiers suggesting function (as in the case of
unretouched, yet utilised, flakes). An excellent example of
this is the ubiquitous burin that occurs on so-called ‘burin
sites’ in the dry steppe of eastern Jordan. Functional analysis
of these tools by Finlayson (Finlayson & Betts 1990)
established that they were actually cores for the production of
spalls used for the manufacture of beads and not tools in their
own right. The increasing wariness that many lithic analysts
now have in assigning functional names on the basis of
morphological criteria is also demonstrated by the now
common avoidance of the term ‘sickle-blade’, and its
replacement by terms like ‘glossed-blade’ (e.g. Anderson
1994).

In Anatolia, the contribution functional analysis has made to
interpretative archaeology is slight. There have, on the other
hand, been several valuable contributions to problems
concerned with delineating the function of enigmatic tools,
and other ‘problem-specific’ issues. At Cayonii, an enigmatic
yet distinctive type of wear on some obsidian blades was
identified by Anderson (1994) as derived from the shaping
and polishing of softer stone materials, rather than from
harvesting plants, as had previously been thought. Ataman
(1988) has suggested that the wear pattern on the upsilon
blades characteristic of the aceramic Neolithic site of Hayaz



Hoyiik in south-east Turkey could be accounted for by the
blades being used as projectiles.

Ataman also performed a functional analysis on the Can
Hasan III assemblage, although in this instance the results
were somewhat disappointing. A fairly sophisticated
experimental program was devised, involving the
manufacture of twenty-five replica obsidian projectiles. Wear
traces from these were compared to archaeological examples,
of which only 18 of the 151 displayed similar wear.
Nevertheless, Ataman (1989:199) remained convinced that
“the wear traces on points in the Can Hasan III assemblage
indicate that the pieces were used as projectiles but whether
these projectiles were bows and arrows, spears or spear
throwers is not so clear”. More interesting results were
obtained from examination of burins, where evidence of use
on only 23 of 66 suggested that many of the ‘technical’
burins were not intentionally produced. Wear on the few
notches was attributed to scraping medium-hard material
such as soaked antler or wood or possibly smoothing arrow-
shafts (Ataman 1989:201). Functional analysis of scrapers
suggested that they were “probably used to scrape soft or
medium-hard materials, such as fresh hide, dry hide, wood, or
plant material” (Ataman 1989:202). Three separate uses were
identified for the piercers: grooving, drilling, and boring.
Retouched blades were used for cutting, with some evidence
of hafting. One result which is particularly interesting and has
wider significance is that the majority of the unretouched
blades showed traces of use, again attributed to cutting. The
characteristic pieces esquillées were determined to be
effective for splitting wood or bone (Ataman 1989:210).

To its proponents, functional analysis has the greatest
potential to contribute to a socially interpretative approach.
What often holds it back, however, is its prohibitive
methodology that restricts its routine application. This is an
unfortunate, but unavoidable, consequence of the need for
well-founded results. However, because of the stated
relationship between accuracy and precision, it is possible to
have imprecise, yet accurate descriptions of function; instead
of endeavouring to ascertain the specific material or time of
use of any given tool, a simple functional assessment based
on its macroscopic morphological characteristics can be
made. In this way, rather than ‘scraping for 20 minutes on
soft hide’, the term ‘scraping edge’ could be used. The
biggest problem with this, however, is that it can be
extremely subjective, and thus may be a source of ambiguity
which could increase the overall legitimacy of the analysis.
Establishing a method which incorporates some of the
approaches and results of functional analysis is one way in
which this confusion could be reduced.

I have adopted a method of analysis for tools that
incorporates some of the methods used by Grace (1989;
1992) in his ‘expert-system’ of functional analysis. Although
this system is designed to combine macroscopic with
microscopic inspection to produce a precise categorisation of
working edge function, in practise it is the macroscopic
proportion of the analysis which is the most informative. This
is clearly shown in Grace’s (1992) analysis of a Mesolithic
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assemblage in Britain, where distributions of broad tog|
functional categories, defined primarily by macroscopic
examinations, were used to appraise variations in the use of
space. The details of the method are outlined in Appendix 1,

Technological approaches

Technological analysis is concerned with the examination of
the production of knapped-stone artefacts. Here, I wish to
discuss the basic yet fundamental, non-dynamic approaches,
particularly debitage-typologies and morpho-technological
attribute analyses. These are but two of four common
technological methods, the others being refitting and
experimental reproduction (e.g. Nishiaki 1992:48). However,
as the latter two are more concerned with defining actual
methods and techniques of core reduction and tool
manufacture, they are ‘dynamic’ in focus, and are associated
with the study of the chalne opératoire, which will be
examined after the following discussion.

Debitage-typology and attribute analysis are invaluable
methods for the study of knapped-stone technology. The two
are often used in conjunction with each other and can be seen
as related, yet they differ significantly in their approach. The
former refers to the nominal classification of knapped-stone
artefacts by one or several morpho-technological terms, such
as ‘core’, ‘blade’ or ‘flake’, to provide both a technological
‘index’, such as the proportion of blades in a given
assemblage, which can also be used for inter-assemblage
comparisons. The latter is used in a similar manner - both to
characterise and compare assemblages — although it is
performed not by the construction of types, but by the
recording of various morpho-technological attributes, such as
‘butt-type’ or ‘length’. An important difference between the
two is that attributes may cross-cut debitage types.

Any classification of debitage is typological, as it rests on the
formulation of descriptive categories of debitage products,
guided by technical consideration. Nevertheless, it relies on
judgement, and is thus unavoidably interpretative and
subjective. Many debitage classifications appear to be non-
controversial, yet closer examination reveals a level of
subjectivity that needs to be taken into account. I shall
illustrate with three examples: the common distinctions
drawn between tool and debitage, blade and bladelet and
blades and flakes.

Often an initial step in debitage analysis is to separate out the
tools from the other knapped-stone products. Tixier
(1963:32) uses the term ‘debitage’ to refer to waste by-
products of core reduction, which has, in turn been followed
by several analysts in the Near East, such as Ataman (1990),
Nishiaki (1992), and Baird (1993). ‘Debitage analysis’ thus
becomes the study of non-tool debris. There is a difficulty
with this approach, and I have not used this definition in this
study, for any attempt to understand manufacturing methods
and techniques and reduction sequences through
technological analysis that does not fully consider retouched
elements will be crucially flawed because important debitage



products have been omitted. For instance, if most of the
projectile points in an assemblage are made on blades, any
calculation of blade proportions that didn’t include the tools
would be inaccurate — it is conceivable that the total number
of unretouched blades may be nearly nil, which would clearly
misrepresent the character of the assemblage.

A further problem emerges with the dichotomy between
waste (debitage) and non-waste (tools) established solely on
the presence or absence of retouch. Often analysts will use
conservative guidelines for identifying retouch, as there is a
danger of classifying blanks as tools on the basis of spurious
edge damage, rather than intentional modification.
Paradoxically, not identifying tools because of these
conservative guidelines may have an adverse effect on the
interpretative value of the analysis. Gero (1991) has
effectively shown that by mistakenly classifying unmodified
flakes as ‘debitage’, lithic analysts may under-represent
women’s activities. The ubiquitous non-retouched and use-
modified flakes which dominates many assemblages is an
extremely efficient cutting tool suitable for a wide range of
domestic tasks — which are often traditionally linked to be
women. The proportion of elaborately modified objects such
as projectile points, conventionally associated with male
activities, is therefore artificially inflated.

This problem cannot be solved by a more considered
examination of the artefacts themselves — as noted, there is an
acknowledged difficulty in distinguishing between post-
depositional damage, wear caused by use, and simple
intentional retouch. There are, of course, some strong clues
as to what may have been unsuitable for use — size, for
instance, is commonly used to distinguish waste ‘chips’ from
other debitage (Newcomer & Karlin 1987). Otherwise, the
presupposition of ‘waste’ based on the absence of obvious
intentional retouch is a problem. Because there are no pan-
cultural definitions of what constitutes rubbish, one solution
lies in the use of context to define the difference.
Associations between objects and the nature of the deposits
within which they are found may, for instance, suggest that
flakes under a particular size, or blades with pronounced
curvature, or projectiles with impact fractures, are found in
different contexts than larger flakes, straight blades, and so
on. If the former contexts also contain things like ash, broken
bones, organic debris, then a stronger case — as well as a
more accurate one — can be forwarded for the definition of
lithic waste than one which relies solely on the characteristics
of the objects themselves.

Another issue of traditional debitage typology concerns
blades and bladelets, which are commonly differentiated by
an arbitrarily decided size limit. But if these terms are to have
any significance, they must be based on a real technical, or
even social practice — not an arbitrary metric division. This
was the basis of Tixier’s advice not to use his specific metric
criteria (i.e. bladelets are blades with a width of less than
12mm, and a length of less than 50mm, which was devised
solely for the Epipalaeolithic-Palaeolithic of the Maghreb),
without first taking into account the technological context of
the assemblage to which it is being applied (Tixier et al.
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1980:90; Tixier 1974:7; Inizan et al. 1992:59). If blades are
to be divided into small and large categories, the division
should reflect a technical difference (such as different
reduction stages and/or intended products), functional
differences (such as large blades made for hafting as
segments for sickles, small blades for microliths for
composite tools), or social differences (large blades as
women’s tools, small blades as men’s tools). In Near Eastern
research Nishiaki (1992:79-81) argues that establishing
criteria for distinguishing between large and small blades has
been a recurrent problem, with some analysts using Tixier’s
criteria and others devising their own. His own approach,
with which I concur, is that:

...distinguishing blades from bladelets will be justified
only when two independent technologies for
producing blades and bladelets, or two distinct
selective processes of blanks for larger and smaller
tools did exist in the assemblage (Nishiaki 1992:81).

The best mechanism for investigating this is metric analysis
of blade attributes, principally length and width, although
examination of core distributions may also be suggestive of
separate blade technologies.

While the blade/bladelet division is an obvious example,
‘blade’ and ‘flake’ can also be questioned. Experimental core
reduction has demonstrated that blade debitage requires
considerable pre-planning and is a structured process that
enables the mass production of blades from a single core, and
thus may well have social, political and economic
repercussions (e.g. Clark 1987). Although non-blade debitage
may also require sophisticated planning (such as Levallois
flakes), overall blades represent a significantly different kind
of production.

Convention dictates that any flake that has a 2:1 length to
width ratio is called a blade (Inizan et al. 1992:58). An
immediate difficulty with this is that debitage which is not
derived from the structured debitage implied by the term
blade can, occasionally, be more than twice as long as wide,
thus weakening the interpretative value of the classification.
This often gives rise to debitage classes such as ‘blade-flake’.
Similarly, broken blades are significantly shorter than their
original length and may be mistakenly, or intentionally (e.g.
Baird 1993), classified as flakes. Just as importantly, the 2:1
ratio does not permit further distinctions; blades 3 or 4 times
as long as they are wide are classed with less elongated
debitage, despite the fact they may come from completely
separate productive methods. Arbitrary size divisions can
never be a meaningful means of characterisation. To avoid
such problems, a method of analysis based on morphological
attributes that reflect technical and productive differences
between types of debitage offers a better approach.

Attribute  analysis  requires  fewer  interpretative
presuppositions. Lithic artefacts are characterised, for
example, by the width of flakes, frequency of different types
of butts, or range of lateral edge shapes, and so on. This
approach seems to be less subjective, as it involves the



empirical observation and recording of attributes, rather than
the construction of types based on presuppositions of method
and techniques. Instead of potentially problematic terms such
as ‘bladelet’, a combination of length, width, scar pattern,
edge shape, and profile are used in order to describe
debitage. Even so, not every potentially significant variable
can be recorded, and some attributes are given priority over
others. This is a potential source of error that cannot be
resolved, except through the re-evaluation of variables.

There have been very few technological studies of Anatolian
knapped-stone assemblages. This is almost entirely due to the
lack, until recently, of well-excavated sites with
comprehensively collected lithic assemblages. These are
almost all from Southeastern Anatolian sites, where there is a
closer affinity to the Levant which has a stronger tradition for
this kind of analysis. For instance, Hayaz Hoyiik
(Roodenburg 1989) and Gritille (Davis 1988) are two
examples of Southeastern Neolithic sites where lithic
production has been examined in some detail — beyond
simple descriptions of core and debitage types. No attempt
has been made to define production at any Anatolian context
in the same detail as at some of the northern Levantine sites
(such as Abu Hureyra) (in Nishiaki 1992), or the sites in the
Azraq Basin in Jordan (Baird 1994). In Central Anatolia, Can
Hasan IIl is the only site where production has been
thoroughly examined (Ataman 1989). Attempts were made
to establish large-scale organisational strategies, such as in
what form the obsidian raw-material was imported, and —
with the aid of experimental production and blind-testing —
what flaking techniques were used to reduce the Can Hasan
III cores.

I have attempted to establish the technical characteristics of
the Catalhoyiik assemblage by using a combination of
debitage typology and attribute analysis. I have kept in mind
that the technical origin of debitage cannot necessarily be
ascertained from individual pieces, so technical inferences
were not made at the artefact level but at the assemblage
level by using typologies based on attribute correlations
(Sullivan & Rozen 1985:755). Attributes were selected by a
process of trial and error, together with adoption of several
attributes used in technological analyses of Neolithic
assemblages conducted by Nishiaki (1992) and Baird (1993).
The specific criteria and attributes used are outlined in
Appendix 1.

The chaine opératoire

The application of the chaine opératoire to lithic analysis has
had a long history. Originating from the writings of Leroi-
Gourhan (1943; 1964-65), the term here describes a process
that begins with the acquisition of raw material, through
manufacture and use, to the eventual discard of tools (Inizan
et al. 1992:12; Pelegrin 1990). This is fundamentally
different from the ‘static’ typological, functional or
technological approaches described above: the chaine
opératoire, by definition, is ‘dynamic’ insofar as it places
knapped-stone artefacts within a defined sequence of
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technical actions. This is the single most significant
methodological and interpretative contribution that hag
recently been made to knapped-stone analysis in the Near
East (Bar-Yosef 1994:6).

The chalne opératoire consists .of three elements; the
knapped-stone objects themselves, the behavioural sequences
that produced the objects, and the specific knowledge
possessed by the knapper enabling the production of the
objects (Pelegrin et al. 1988:57-58). A higher level of
analysis over that offered by static debitage typologies and
attribute analysis is therefore made possible: that of the
manufacturing process itself, and the choices and decisions of
specific technical actions taken in the reductive process of
knapping stone by individuals (Edmonds 1990:57; Pigeot
1990:127-128). Two separate research areas consequently
emerge: the study of the physical and technical process of
manufacture, and the study of cultural technology (cf.
Schlanger 1994:145). The first is concerned with defining
and reconstructing the sequences of core reduction and tool
manufacture (aided by experimental exercises such as
refitting and replication), whereas the second is concerned
with the wider social context of choices involved in technical
action.

In practical terms, tools and debitage still need to be
described and categorised in some manner. Less attention is
paid to the formulation of technological ‘indexes’ as seen in
debitage-typology and attribute analysis, more on the
identification of the choices and decisions made by knappers
in their individual approaches to core reduction and tool
manufacture. This provides the basic ‘data’ with which
patterning within a larger spatial and relational context can be
sought. In this manner, the interpretative potential is
enormously increased and it is possible to examine the
reasons why people reduced their cores and made and their
tools in the manner they did.

There are fewer obvious concerns with this approach because
of the rigorous methods required. Nevertheless, a few
comments may be made concerning the distinctions between
description and interpretation. A similar differentiation is
made by Edmonds (1990:58), where he argues that
description — even that afforded by the chaine opératoire -
“does not in itself provide us with a sufficient basis for
understanding the broader social contexts in which particular
procedures were implemented” for “however detailed our
descriptions may be, they contribute little to our
understanding of how societies were reproduced under
particular material conditions...”. To illustrate, Wilke &
Quintero (1994) undertook a meticulous analysis of
prehistoric Naviform cores and their associated debitage that,
combined with experimental reconstruction, permitted the
reconstruction of a detailed chaine opératoire. Undoubtedly
this is valuable information and useful for understanding
PPNB approaches to knapped-stone production. In itself,
however, it does not tell us anything about why Naviform
technology was used in preference to others, or what effects
this particular approach to reduction had on other aspects of
material culture and social life. This is in contrast to Pigeot's



(1990) examination of flint-knapping at Magdalenian
Etiolles. Here, spatial patterning observed within the context
of several reconstructed chaines opératoires suggested the
work of both specialist knappers and apprentices. The
refitting of cores was also used to identify individual
approaches to core reduction which provided far more
socially-meaningful information than would have been
offered by a detailed description of reduction techniques.

I attempted to use the concept of the chaine opératoire in my
analysis, but because of the absence of in situ knapping
deposits necessary for detailed reconstruction, I have been
limited to general inferences about the dynamic process of
the knapped-stone at Catalhoyiik. In this respect, Nishiaki
(1992:78-88) offers a useful guide, as he established a
general sequence for local flint on Northern Levantine PPNB
sites progressing from raw material procurement, initial test
flaking and core preparation, to core reduction, maintenance
and finally, abandonment. A general set of strategies to
knapping has been proposed for the Catalhdyiik assemblage,
with additional details concerning the specific means of, for
example, core reduction and maintenance. This is described
in further detail in Chapter III.

Summary

As this review has shown, the study of Near Eastern
prehistoric lithic technology has principally concentrated on
physical products, particularly raw-material composition, the
mechanical process of manufacture, and morphological
variability. Considerably less attention has been placed on the
‘social actors’ and the social context which gave meaning to
technological actions and products, although elsewhere this is
increasingly being seen as a focus of analysis (e.g. Dobres
1995, Edmonds 1995, Lemmonier 1993, Gero 1991, Pigeot
1990). In part this may be attributed to an increased
awareness of the potential of material culture for the study of
social agency, brought about largely by developments in
post-processual thought since the mid-1980’s.

I have attempted to outline the basic principals of a
contextual and socially interpretative archaeology and how
these might be applied to lithic analysis. I have also reviewed
the basis of the main canons of knapped-stone analysis in
light of these principals. In this regard it can be seen that in
many cases, the social interpretation of lithic data is high on
the agenda, although I feel the potential has not been fully
realised in Near Eastern archaeology. Certainly lithic analysis
has contributed an unprecedented amount to the
understanding of prehistoric cultures in the Near East,
arguably more than any other form of material culture. But
there appears to be a resistance to using this data to interpret
questions concerning social practice. Although this may
involve relying on data beyond the traditional sphere of
influence of lithic analysts, some would argue that without
such interpretations lithic analysis becomes nothing more
than a sophisticated form of stamp-collecting: “the link
between social practice and material conditions is not an
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option: it is the intellectual demand of archaeology”
(Schofield 1996:6, quoting Barrett 1994:33, original
emphasis).



III
DEFINING A TECHNOLOGY

Sample Composition

The knapped-stone artefacts analysed and examined in this
monograph are derived from four separate research projects:
(i) the 1961-65 excavations; (ii) the 1993-94 surface
collection; (iii) the 1993-95 ‘top-scraping’ program; (iv)
excavations conducted in 1995 and 1996. The first sample,
henceforth referred to as Sample A, is currently stored in the
Konya Archaeological Museum and was examined in the
summers of 1994 and 1995. The other three, Samples B
through D respectively, were examined during the field
seasons of years 1993, 1994, 1995, and 1996. The combined
total is over 15,000 pieces, providing a solid base from which
a detailed reconstruction of the Catalhdyiik knapped-stone
industry, as well as its temporal, spatial and contextual
relationships, can be achieved. The following paragraphs
outline the retrieval process and context of the four samples.
Figure 3.1 shows the physical location of these four areas.

1961-65 excavations: Sample A

As discussed in Chapter I, James Mellaart excavated at
Catalhoyiik for four years between 1961 and 1965 following
the completion of his work at Hacilar. The objective was to
discover as much as possible about the overall settlement,
with a particular focus on the so-called ‘shrines’ first
uncovered in the 1961 campaign, and the wall paintings for
which Catalhdyiik became justifiably famous. Architectural
remains were therefore emphasised and, typically for the
period, dry-sieves were not used. An impressive array of
material culture was collected during these first four years of
excavation at Catalhdyiik, including a large sample of
knapped-stone tools and unretouched debitage.

The vast majority (upwards of 95%) of the material is stored
at the Konya Archaeological Museum. The artefacts are
marked with their recovery location, giving association with a
level or a specific structure and, if applicable, with
information as to whether it was found, for instance, in a
burial, on a floor, or within fill. In total almost 5,000 pieces
were recorded from the Konya Museum in the summers of
1994 and 1995. This represents approximately 90% of the
material stored in the museum - the remaining 10% were
derived from indeterminable contexts often unlabelled, or
labelled as ‘levelling fill’, which while ultimately useful, did
not immediately contribute to the objectives of this particular
analysis. As there were restrictions placed on the amount of
time available to examine the material, a choice was made at
the beginning of the analysis to concentrate on those samples
that would provide the more valuable information.
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1993-94 surface collection: Sample B

One aim of the renewed Catalhdyiik research that started in
1993 was to discover, in as much detail as possible, the
variability of artefact distribution over the surface of the
mound, both as an aid to future excavation, and as a valuable
source of information in its own right. Considering the dense
surface vegetation, a stratified surface collection was the only
viable option. This involved placing a 2 by 2 m square every
20 m over the surface of the hoyiik, followed by the removal
of surface vegetation and the sifting of a uniform 36l of
topsoil through Smm mesh.

1993-95 surface clearance: Sample C

The surface clearance entailed the removal of top-soil and a
clean scraping of the surface until the architectural features of
the buildings of the uppermost layer of the mound were
revealed. This allowed the assessment of the character of the
structures immediately sub-surface, and facilitated the
decision of where would be most profitable to excavate in
1995. Soil from this exercise was not sifted, although all
visible artefacts were collected, forming Sample C.

1995-96 excavations: Sample D

Two areas formed the focus of excavations in the years 1995
and 1996, together composing Sample D. The first, referred
to as the ‘North’ excavation area consists of a single building
composed of several rooms (or ‘spaces’ in the parlance of the
excavation program) and its external areas. The second,
referred to as the ‘South’ excavation area initially involved
the removal of 1960’s backfill, then the excavation of several
small buildings, spaces and compacted building fill, rubbish
deposits and foundation fill. In both areas, all soil was either
sieved through 4mm mesh or floated for botanical remains,
with the heavy residues sieved through 4mm, 2mm and 1mm
mesh. Only >4mm material was used in the analysis.

Differences between sieved and unsieved
samples

As is to be expected, there are differences between thost
samples collected by sieving (B and D), and those collected
by visual pick-up (A and C): sieving, even with Smm mesh,
produces significantly larger amounts of smaller debitage.



Figure 3.1 Catalhéyiik East, and the Location of Research Areas
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The comparison of the two surface samples provides a
reliable indication of the differences encountered in the
collection of the pieces under 1 cm’ (table 3.1). Roughly
twice as many sub-lcm’ pieces were recovered in sieved
samples. On sites with a microlithic component this would be
a major loss and would drastically bias the assemblage
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composition. However, at Catalhoyiik, the majority of sub-
lcm® pieces are typically undiagnostic broken pieces,
conventionally termed ‘chips’.

If sieving routinely produces a higher proportion of
undiagnostic debitage such as chips, then this will have little
bearing on certain interpretations provided it is recognised



that chips are going to be significantly under-represented in
unsieved samples. What is more important is not so much the
level of recovery of the unsieved samples, but the consistency
between them — a sieve provides a form of control that cannot
be mimicked by visual pick-up strategies. In order to examine
whether it is primarily only the smallest pieces of debitage
that are being affected, a chi-square test was performed on a
condensed tally of debitage categories from samples B and C.
The results (table 3.2 and 3.3) suggest that there is a highly
significant difference between the two (p<0.01). Examination
of the composite values of the statistic show that chips
(followed by broken flakes and flake fragments) are the
major contributors to the final result. However, removing
chips from the data does not affect the result: there is still a
significant difference between the samples (p<0.01). The
result of this implies, not unexpectedly, that sieved samples
provide a more reliable indication of the full spectrum of
debitage categories — at least those that are over the mesh
size used — than strategies relying on visual pick-up and,
furthermore, that the differences are not solely confined to
the smallest pieces of debitage. The ensuing data analysis has
taken these results into account when comparisons between
sieved and unsieved samples are made.

Raw Material

All known Central Anatolian Neolithic sites have lithic
assemblages which consist primarily of obsidian and flint in
varying quantities. Volcanic basalt, quartz and other siliceous
materials suitable for knapping are also often present, but in
such low quantities that they are termed ‘exotic’ raw
materials and will not be considered in any detail here.
Owing to the close proximity to the obsidian sources,
obsidian is commonly the dominant raw material at all
Central Anatolian Neolithic sites. There are exceptions,
however, such as the case of Hacilar, where flint is the most
common raw material; it appears that the sites closer to
Beysehir have comparatively more flint in their assemblages,
both because flint appears to be more readily available and
because the obsidian sources are further away (Balkan-Atlh
1994:37). In all samples a dark-grey to black translucent
obsidian formed the vast majority of the raw material (table
3.4). In the analysed assemblage, obsidian constitutes
approximately 96%, flint slightly less than 4%, with the
remainder made up of very small amounts of knapped quartz
and basalt. Weights of knapped stone were taken from a
sample of the Sample D material, allowing proportions of
raw material by weight to be calculated (table 3.5). In total
almost five and a half kilograms of material were collected
and recorded from the 1995/96 excavation, and by weight the
vast majority, some 93%, was obsidian. Flint, contributing
Just over 4% by weight, was further classified according to
whether it was local cobble-flint or non-local tabular flint,
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based on its colour, shape of weathered surfaces and overa]
quality. Non-local tabular flint, typically a honey-yellow to
pale-brown, extremely fine grained and translucent materia|
was the most common by weight, although the
‘indeterminable’ flint category — in practise likely to contain
several tabular pieces — has greater numbers. Cobble-flint
was identified by its coarse grain structure, grey to light-
brown to reddish-brown in colour and, where extant, its
worn, rounded and abraded cortical surfaces.

The proportion of cortical surfaces on obsidian in the total
assemblage was very low, 0.5%, although substantially
higher amounts of cortex on flint were observed, 13.1%. The
low number of obsidian cortical pieces, although undoubtedly
an effect of different acquisition and reduction strategies,
may also be a result of the high numbers of smaller pieces of
obsidian debitage which would increase the proportion of
non-cortical to cortical pieces. Additionally, cortical surfaces
of obsidian are more difficult to identify than on flint, so an
observational error may also be a contributing factor.

Debitage distribution by raw material

The distribution of the debitage classes by raw material
clearly suggests that raw materials have a determining effect
on the manner of reduction (table 3.6). The proportion of
flakes in each raw material group forms the highest
individual contribution of any debitage category (with the
exception of basalt where there are equal numbers of shatter),
but there is a clear difference in the proportions of the
various categories of blade types. A chi-square test
performed on the numbers of obsidian and flint flakes,
prismatic blades, non-prismatic blades, shatter and chips
shows that these differences are highly significant and there
is an association between raw material and particular types of
debitage (p<0.01). The contributions to the statistics indicate
that blades are the most material dependent: there are far
more observed examples of flint non-prismatic blades and
obsidian prismatic blades than expected (table 3.7 and 3.8).
The overall proportion of flakes, however, does not show a
significant relationship to either raw material.

Cores

Ninety-four cores have been identified, and these composé
0.66% of the total assemblage. This proportion is higher than
encountered in the Can Hasan III assemblage (c. 0.14%),
lower than that found at Suberde (c. 1.87%), and
considerably less than in the Asiklthoyiik assemblage (C.
2.5%). However, at the latter site, given that it is so close t0
the raw material sources, one would intuitively expect greater
numbers. Indeed, the analyst noted the abundance of cores
found there (Balkan-Atl 1991:146).



Figure 3.2 Opposed Platform Flake Core on Former Blade Core (obsidian)

Just over 6% of the cores are made of flint. In general terms,
the morphological variation of the Catalhoyiik cores shows
that there were several different approaches to the reduction
of stone that were partially, but not exclusively, determined
by raw material. Tables 3.9 to 3.12 summarise the basic
characteristics of cores in the assemblage, including the
influence of raw material and illustrations of cores can be
found throughout this chapter. Several important
observations emerge from these figures. The first is that, as a
group, blade cores are the most frequent type encountered
with single-platform prismatic cores being the single most
common type (figure 3.5). These are almost exclusively made
on obsidian, with only two flint examples. Their platforms,
where preserved, are typically faceted with angles between
the platform and flaking face at, or approaching, 90 degrees
and, where present, there is considerable evidence of
platform edge preparation in the form of grinding or faceting.
Their size is highly variable, with complete examples ranging
between 44mm and 120mm in length, with a mean of 63mm
and a (predictably) high standard deviation (table 3.12).
These very specialised cores, characteristically conical and
‘bullet’ shaped, represent an approach to debitage that is
highly structured and pre-planned.

At the other end of the spectrum are the multi-platform,
multi-sequence flake cores. These are the second most
common individual types of cores in the assemblage, and are
neither highly structured nor pre-planned, but represent the
culmination of ad-hoc reduction techniques geared towards
the production of flakes with a minimum of preparation. As
with the blade cores, they are also produced most commonly
on obsidian. Three of the six flint cores are of this type, and
the two quartz and one basalt cores, all of which are inferior
materials in comparison to the very fine grained obsidian and
less amenable to intricate debitage techniques. These cores
do not have prepared removal platforms, but simply exploit
the surfaces created by previous flake removals. For the most
part they are small and highly fragmented. Nevertheless, they
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still fall in the size range of the blade cores: the majority have
a maximum dimension under 40mm, although the mean
length of 48mm is inflated by a unique example with a length
of 112mm (table 3.12). The fact that the sizes of these cores
are within the range of the blade cores suggests that flake
cores are simply derived from the reworking of the former.
There is, however, one flake core of this type (above) that
bears the scars of previous blade removals, so the possibility
cannot be dismissed.

Between these two extremes of highly structured blade to
expedient flake into which the majority of the cores fall, there
are smaller quantities of different forms of both flake and
blade cores. The majority of these are also found on obsidian.
Flake cores are found in single platform, opposed platform
and discoidal varieties (figure 3.3). These possess a range of
platform types, from flat to faceted, and are typically small,
with mean maximum dimensions under 40mm. As a group
they do show some evidence of a loosely planned and
structured debitage. Yet their variability leads one to the
conclusion, particularly when viewed together with the more
amorphous flake cores, that an inseparable range of
approaches to flake debitage are in operation which exploit
whatever the morphological qualities of the material happen
to be. In other words, the few opposed-platform flake cores
are not opposed platform because of a ‘mental template’
followed by the knapper, but because the physical qualities of
that particular stone meant that opposed-platform debitage
was the most economic way to obtain flakes of a particular
size. The one possible exception to this concerns cores
classified as piece esquillée-like. These stand out, insofar as
the nature of their platforms and scarring suggest an ‘anvil’
removal technique which may be a functional approach to
obtaining small blanks from a core that is otherwise t0o small
to be knapped by other (direct) percussive methods. As a
class of cores they are fairly small and, although the bipolar
removal scars are of a potential tool blank size (generally
greater than 10mm), their use as tools in themselves cannot



Figure 3.3 Multi-Platform / Sequence Flake Cores (obsidian)

Figure 3.4 Blade Core Fragments (obsidian) (2 & 3
Prismatic?, 1 & 4 Single Platform Non-Prismatic)

Y/

be discounted. (Note that this group does not include the
numerous smaller examples which — as will be clarified in
Chapter IV - are interpreted as tools rather than cores).
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The non-prismatic blade cores are far more irregular than the
prismatic variety, and are similar only in their shared display
of elongated blank removals . This group includes a small
fragment of an opposed platform core that is akin to the Can
Hasan III cores, together with five single-platform blade
cores (two of which are fragments) that range in length from
19mm to 100mm. Of the three extant platforms of the latter
one is flat, the other two faceted. Two of these cores have
platform angles that are very steep — approaching 90 degrees
— although the smallest example has an acute angle of
approximately 45 degrees.

24% of the cores display some evidence of retouch or use-
modification. Table 3.13 outlines the occurrence of this by
core type, where it can be seen that the single-platform
prismatic blade cores show the highest incidence. The
majority of the modification consists of edge crushing, which
is consistent with the cores having being used as chisels or
wedges, or, given the bullet shape of the core, possibly in 2
manner equivalent to a pestle. Uses such as these may be the
significant contributing factor to the fragmentary nature of
many of the cores.

From the range of cores identified in these samples, three
basic strategies to core reduction can be proposed for the
Catalhdyiik knapped-stone: (i) obsidian prismatic blade
production from the single-platform prismatic blade cores;
(ii) flint and obsidian non-prismatic blade production on the
non-prismatic blade cores; (iii) flint and obsidian flake



Figure 3.5 Prismatic Blade Cores (from Bialor 1962)
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production on a range of different flake core types. There is a
possibility of a fourth strategy of small blank production from
opposed platform ‘anvil’ or ‘piece-esquillée’ cores on
obsidian and flint, but this will be discussed in Chapter IV.
Clearly the first is the most structured and standardised.
Examination of the platforms of these cores and their edge
preparation, edge angles, shape and the regularity of their
removals is very suggestive of pressure debitage techniques
(examined in further detail with blade analysis, to follow).
The second method, while structured and pre-planned does
not appear to be as regular and standardised as the former
method, and was possibly executed by indirect percussion
although direct soft-stone percussion cannot be discounted.
This group includes a fragment of an opposed-platform blade
core. This, in a manner similar to the opposed-platform flake
core, is likely to be a response to the particular qualities of
the original raw material and is, therefore, an expedient rather
than a structured opposed-platform method (and quite unlike
Asikhhoyiikk Naviform-type cores). However, this is not to
deny the fact that certain skills are required to execute such
processes. This is not necessarily the case with the final
example, which is the most unstructured. Efficient and
simple, these cores initially exploit, but ultimately are
restricted by the size and shape of their original raw
materials.

Core preparation pieces

Two classes of object were identified that are associated with
the initial shaping and later maintenance of cores: (i) crested
blades and (ii) core platform rejuvenation flakes (figure 3.6,
3.7). Both classes are easily distinguished in the assemblage,
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Figure 3.7 Crested Blades

the former by their typically triangular cross-sections created
by intersecting lateral removals on the dorsal surface, the
latter by remnant scars along one or more lateral edges.
Together they form a total of 52 pieces, making up 0.4% of
the assemblage — slightly more than identified at Can Hasan
III. All are obsidian; none of the core tablets and only one of
the crested blades display any evidence of cortical surfaces.
Table 3.14 lists the number of core preparation pieces by
sample.

Of those complete to near-complete core tablets (n=16), 75%
show faceted former core platforms. A smaller number of
dorsal surfaces are plain, apparently a result of a previous
core tablet being removed with little subsequent modification
of the platform or serious attempts at blank removal. All
appear to be derived from cores that are oval to round in
cross-section and are consistent with what one would expect
from the high incidence of single-platform bullet-shaped
blade cores. They thus provide useful information concerning
the type of preparation that cores underwent to maintain their
productivity, and at what point the platform became non-
viable for blade production. For instance, all but one of the
tablets with a faceted former core platform display evidence
of edge grinding, the function of which was most likely to
remove the overhanging ‘lip’ caused by previous blade
removals in order to prevent knapping error. Only two of the
plain platforms have this trait, strengthening the argument
that they are simply intermediary removals in the process of
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core platform rejuvenation. Where enough of the former core
platform is retained, very high angles between this and the
former core platform are observed: the majority (n=]2,
63.2%) are approximately at a right angle, with foy
examples (21.1%) actually exceeding 90 degrees. Only three
(15.8%) were less than this, but were still fairly high (7)
degrees or more). The size of the tablets provides a clue (o
the size of single-platform cores during their productive life
(table 3.15). On the whole, as to be expected, these are
slightly larger than the mean width of the single-platform
blade cores which is approximately 25mm. However, there i
a lot of variation in the core tablet sizes, the lengths of
complete to near-complete examples ranging between 11mm
and 57mm. So, as the complete single-platform cores
themselves suggest, there was a considerable range of sizes
of productive cores, from just over 10mm to almost 60mm in
platform breadth.

The second type of core preparation piece, crested blades,
exists in smaller numbers than core tablets, representing 0.1%
of the total sample (n=17), roughly the same proportion as
that found at Can Hasan III. Their presence, although small,
does nevertheless suggest that core preparation was occurring
at Catalhdyiik. Only seven are complete, all with triangular to
sub-triangular cross-sections and straight to slightly concave
ventral profiles. These range from 29mm to 170mm in length
and 9mm to 16mm in width: once again a fairly high degree
of variability, as seen in the cores and core tablets. Their
typical lateral flaking ranges from a complete covering of the
dorsal face, with a straight central ridge, to less complete
flaking that exploits what appears to be a natural central
ridge. I was able to ascribe only four of these crested blades
to prismatic blade core preparation; their length and
regularity are suggestive of a high degree of preparation and
standardisation. The remainder of the examples, while
possibly coming from prismatic blade cores, could only be
attributed to general blade core preparation.

Debitage Products

As outlined in the previous chapter, several classes of
debitage have been defined on techno-morphological criteria.
In this section the characteristics of the major classes will be
examined, and several proposals made concerning the
debitage techniques practised at Catalhoyiik.

Blades

Blades make up 28% of the total assemblage, although the
proportion varies from a high of 44% for Sample C, to a lo¥
of about 9% of Sample D. These differences do not appear t0
be associated with the different recovery methods used &
both Sample D (9%) and Sample B (35%) were sieved. The
most likely reason for this variability appears to be that
different proportions of blades observed on different areas of



Figure 3.8 Obsidian Prismatic Blade Fragments

the mound relate directly to spatial patterns in the uppermost
surface phases of Neolithic occupation. This will be
examined in further detail in Chapter V. What is of greater
concern here is the examination of the characteristics of blade
debitage at a general level. The actual number of blades used
in this analysis varies, as not all blades are complete enough
to record the needed attributes. Tables 3.16 to 3.21 give the
totals used.

First, however, it is worth noting that there are significant
differences between numbers of observed obsidian blade
fragments, and proximal and distal blade fragments (table
3.21). Where sufficiently detailed recording permits
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comparison, this appears to be a phenomenon noted
elsewhere on Neolithic sites in Anatolia and Syria such as
Abu Hureyra (Nishiaki 1992) and Can Hasan III (Ataman
1989). The reasons for this are unclear, although it may be
the result of several mid-fragments being produced from a
single complete blade. Approximately 45% of the blades
show evidence of truncation by simple snapping, side-blow
percussion, or polar retouch, with the remaining 55% too
irregularly broken to ascertain the cause of their breakage.
However the cause of the difference between the number of
proximal and the number of distal ends is unclear, although it
may be that small and fragile distal ends of blades are being
mistakenly identified as flake fragments.



Figure 3.9 Obsidian Non-Prismatic Blade Fragments

Almost 4% of all blades are flint, and the basic descriptive
statistics of a sample of unretouched flint and obsidian blades
bear witness to the differences between the two materials in
terms of production: obsidian blades are clearly both
narrower and thinner than their flint counterparts, and display
a larger mean width:thickness ratio (table 3.16). They are,
however, shorter: the mean length of complete obsidian
blades is 86mm (s.d.=40.5mm, n=63) and the ratio of length
to width is 3.2 (s.d.=1.1) whereas complete flint blades have
a length:width ratio of 2.4 (s.d.=1.1), and a mean length of
100.2mm (s.d.=40.3mm, n=21).

A frequency distribution of obsidian blade lengths is
indicative of differences within the obsidian blade group.
Although the sample is small, peaks at lengths of
approximately 60mm, 120mm and again at 170mm are likely
to be symptomatic of two separate techniques for the
production of large and small obsidian blades (graph 3.1).
However, when width distributions are inspected, no such
patterning can be seen (graph 3.2), so the evidence drawn
from measurements alone is inconclusive and further
variables must be examined. To this end, identification of
patterning across several attributes aids in the exploration of
blade production techniques. For example, most obsidian
blades display a strong tendency towards straight ventral
profiles and parallel to sub-parallel lateral edges (table 3.17).
Concave profiles (slightly to strongly) are the second most
abundant type, also showing a preference for parallel to sub-
parallel lateral margins. Converging edges appear to be more
closely associated with concave profiles, possibly a result of
later stages of a core reduction sequences when blades begin
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both to taper and converge more frequently, as witnessed on
several examples of single-platform blade cores (e.g. figure
3.2). A small cluster of expanding edges suggests the use of
alternative techniques, such as bipolar percussion, as
witnessed in the scar directions of some blades. However, the
overwhelming majority of obsidian blades (upwards of 68%)
exhibit three scars originating from the proximal end (table
3.18). This pattern creates the characteristic trapezoidal
cross-section seen in the majority of the prismatic obsidian
blades. Triangular cross-sections, caused by two proximal
scars follow some way behind at 19.18%. Figures 3.8 and 3.9
illustrate a sample of these different blade types. These
results can be compared to those presented in table 3.19
where blade cross-sections have been plotted against butt
type. Trapezoidal sections co-occur with punctiform butts
more frequently than any other association — roughly 44% of
cases. The distribution of butts and dorsal lips emphasises the
extent of the preparation that blade debitage receives — there
are no unprepared, cortical butts on blades (although there
are on a small number on flakes, described below). Proximal
ends of the blades in the sample are characterised most
commonly by small punctiform butts and ground or faceted
dorsal lips (table 3.20). Punctiform butts are typically
associated with a controlled and directed force being applied
to remove blanks, as seen in punch or pressure debitage
techniques (Crabtree 1968:451). Linear butts, associated with
soft-hammer removal techniques (Inizan et al. 1992:80) aré
the second most frequent type, which also repeatedly
accompany removed dorsal lips. However, as can be seen in
the illustrations in figure 3.8, neither the punctiform nor



linear butts are isolated from the blade body. These
characteristics combined with the remarkable regularity of
these obsidian blades are indicative of removal by pressure,
as opposed to percussion or punch, techniques (compare
Tixier 1982:58, 66; Wilke & Quintero 1994:41). The
remaining butt types show similar degrees of preparation
prior to the blank’s removal: ‘crushed’ butts are very thin and
fragmentary remnants of a once larger butt and, given the
high frequency of ground and faceted dorsal lips, are most
likely to have come from a highly prepared core platform.
Both faceted and ground butts are two instances where small
removals or, in the case of the latter, a ground surface on the
core platform facilitate striking platform isolation, aiding
controlled removal by direct or indirect percussion. It is
interesting to note that flat platforms display the lowest
incidence of dorsal lip modification, corresponding to the
reduced emphasis on core platform preparation.

On the basis of the data presented above, the Catalhoyiik
blades can be seen to fall into three broad groups: (i) flint
blades, possessing variable characteristics ranging from
highly standardised to less typical examples; (ii) very regular
obsidian blades, typified by parallel margins, three
unidirectional parallel scars, trapezoidal cross-sections, and
punctiform to linear butts (fig. 3.8) and; (iii) ‘non-prismatic’
obsidian blades, principally distinguished by not possessing
the attributes of the former; bipolar dorsal scar patterns, sub-
parallel to expanding edges, flat (perhaps with some lineal)
butts, and a higher incidence of extant dorsal lipping — all the
second highest frequencies of blade attributes — are the
archetypal characteristics (fig. 3.9). Despite these differences,
all three blade groups can be interpreted as the products of
structured processes of core-reduction specifically geared
towards the manufacture of elongated blanks. In all cases the
traditional definition of blades having a 2:1 or greater
length:width ratio is exceeded. These three groups can be
contrasted with the types of cores recovered in the
assemblage, where obsidian prismatic blade cores, which for
the most part can be assumed to be the source of the
prismatic blades, are correspondingly the most prevalent
type. Flint non-prismatic blades can be attributed to the
single platform non-prismatic blade cores, although there is a
discrepancy between the number of observed flint cores and
flint blades. One possible explanation for this is that flint
blade cores are more intensively worked, resulting in a
transformation from blade to flake in accordance with the
continuance of their use. However, there are a small number
of extremely long blades on fine-grained tabular flint that are
preferentially used for the remarkable hilted ‘daggers’
(discussed in Chapter IV). Where technical data can be
observed, these appear to be derived from single-platform
cores (and are therefore distinguished from the typically
bipolar-derived large obsidian blades). There are no flint
cores which can be attributed to production of this type of
blank and the possibility that they were imported into
Catalhdyiik as ready-made blanks must be considered.

The relationship between groups (ii) and (ii) is worth
considering, for it is not entirely clear on the basis of the data
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presented thus far whether they represent two discrete
reduction processes employing alternative techniques or,
alternatively, if there is one chaine opératoire for obsidian
blade production that results in both types of blades being
produced at different phases in the core reduction sequence.
While this must be to a limited extent true (insofar as a blade
core will produce a range of blade forms, only a percentage
of which will be ‘typical’), circumstantial evidence for the
alternative explanation, that of two separate methods, can be
found in the distribution of debitage attributes examined
above.

For example, as already noted, the characteristics of the
typically prismatic group of blades can be attributed to their
having being detached from single-platform bullet cores by
pressure techniques. This refers to a process of blade removal
in which the tip of an implement is placed on the edge of the
core and pressure is applied, either by the weight of the body
through a chest crutch, or a lever device, which effectively
removes a blade from a core (figure 3.9). Tixier (1984:66)
has indicated the difficulty in conclusively identifying this
sophisticated technology by blade characteristics alone: “Y a-
t-il une clé pour reconnai le débitage par pression? Non.
Comme pour tout ce qui concerne les techniques de taille il y
a une série de stigmates plus ou moins caractéristiques”. He
does, however, provide a list of the most important criteria:

e Parallélisme des bords et des nervures qui tendent a étre

rectilignes.

Faible épaisseur constante dans la partie mésiale ou tout
au moins sans aucune variation brusque.

Face d'éclatement sans ondes trés marquées.

Talon toujours plus €étroit que la largeur qui atteint tres
vite son maximum.

A subset of the CatalhGyiik blades therefore exhibits all the
requisite characteristics of pressure technology: principally
their consistently parallel edges, and regular, straight and
unidirectional scar patterns trapezoidal in cross-section.
Furthermore, it has been noted that “tiny platforms found on
prismatic blades are testimony that they were removed by
pressure and with repetition, accuracy, and uniformity”
(Crabtree 1968: 451).

On the other hand, a small but significant 3.26% of the
obsidian blades exhibit bi-polar scarring — a pattern which is
in direct contrast to the majority of the other blades and,
indeed, the dominant core type. Given that the incidence of
both bipolar cores and bipolar blades is very low, this type of
technique does not appear to have been a sizeable component
of the whole range of blade production at Catalhdyik.
However, a cache of twelve unretouched bipolar blades was
recovered under the floor of ‘Building I’ excavated in 1996
which are testimony to the significance of non-pressure blade
manufacturing techniques (figure 3.10). The significance of
caches of this kind this will be discussed in Chapter VII.
There are six blanks each from the two platforms — which,
judging from the blank proximal end characteristics were



Figure 3.10 Pressure Debitage Production Positions (From Inizan et al. 1992)

Exprimental positions used for pressure blade debitage. Pressure debitage of bladelets, | : free-
hand, using a grooved support, 2 : using a shoulder crutch, 3 : using a small abdominal crutch
and a grooved on the ground. Pressure debitage of blades, 4 : using a pectoral crutch, 5 : using
abdominal crutch, 6 : using abdominal crutch with the core held between the feet. 1,2,3 (Pele-
grin, 198%). 4 (Crabtree, 1968). S (Pclcgrin, 1984). 6 (Clark. 1982).

faceted acute-angled platforms. Of particular interest in this
case is that no cores can be associated with this type of
production. However, their bipolar scarring and acute angle
of detachment suggests an bipolar core with an acute
platform angle akin to Naviform or Naviform-like cores of
Asiklihdyiik. Their overall morphology — thick and triangular
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cross-sections and sub-parallel or expanding edges - and
their prominent bulbs suggest direct percussion techniques
for detachment. None of the blades from the cache have
punctiform platforms and considerable effort was going into
isolating and grinding platforms on the cached blades. Where
a remnant core platform is retained, the angle of removal is



Figure 3.11 Naviform-Like Blades from Cache in Building 1

quite low, and the point of impact is associated with, or
actually on, a transverse ridge formed by intersection of the
ground ventral side and the core platform. Often the only
visible preparation left on the butt is the ground surface. The
angle of the striking platform is similar to a Naviform
platform and as they are opposed platform, this suggests that
the knapping may have been on only one face of the core in
order to accommodate the necessary acute angle. This is very
typically Naviform, although in this instance, because there
aren’t any associated cores, whether the cores are directly
analogous Naviform-like is uncertain. With regards to the
archaeological peculiarities of the cache two additional
points can be made: (i) there were six negatives and six
positives recovered, with no sign of any other knapping
debris; (ii) the blanks do not refit in any way, despite
repeated attempts.

There size of these blades alone points to their ‘otherness’
(table 3.22) and length:width and width:thickness ratios
indicate comparatively longer and thicker blanks (table 3.23).
It is reasonable to infer that the peak at 120mm seen in the
frequency distribution of blade lengths is in part influenced
by bipolar blades of this sort.

27

Flakes

Flakes are the major class of debitage at Catalhyiik, forming
over 58% of the sample. As with blades, they present
considerable morphological variability. In part, some of this
variation is a result of different fragmentation: the terms
complete flake, broken flake and flake fragment refer to the
wholeness of the piece (Appendix 1). The distinction made
between broken and fragmentary flakes was based on
research which suggested variation in proportion of these
categories (including complete flakes and ‘debris’) may be
indicative of production differences (Sullivan & Rosen
1985). This possibility was entertained in the analysis, but no
significant patterning was ever identified. Nevertheless, the
broken and fragmentary flake classes are still useful as
descriptive categories and were during the analysis retained.

Flake fragmentation was examined in relationship to raw
material, size and other attributes. For instance, over 20% of
obsidian flakes from the sample are complete, in contrast to
only 2% of flint flakes (table 3.24). The small sample size of
flint flakes warns against drawing definite conclusions but if,
as it has been argued, fragmentation types are in part
influenced by either core reduction techniques, and/or core
versus tool reduction (e.g. Sullivan & Rosen 1985:773), then
it is reasonable to infer that differences in the productive



Figure 3.11, cont. Naviform-Like Blades from Cache in Building I

approach between flint and obsidian — as with blade debitage
— play a significant role.

Frequency distributions of maximum dimensions for
modified and unmodified obsidian flakes show normal
distributions, and strong evidence of size differences (graph
3.3). A two-tailed Students’ t-test found a highly significant
difference between these two categories of flake (p<0.01). As
the distribution indicates, there is a wide variety of sizes of
flakes at Catalhdyiik, from sub-10mm categories to very large
(nearly 200mm) examples. Yet, despite the uni-modal
distribution of flake sizes, examination of key diagnostic
attributes suggests that flakes are derived from a variety of
different knapping procedures, from the maintenance and
reduction of cores to the shaping of tools and thinning of
bifaces. Contextual differences are also relevant: prime
examples of alternative flake forms can be found in the
differences between the discrete clusters of small
(predominantly under 15mm) flakes found in fire-
installations, and the very large flakes found in caches within
buildings, such as those found in the corner of a building in
the North excavation area in 1993 (figure 3.11). However,
the following discussion attempts to differentiate between
different classes of flake by examining the patterning of key
attributes.

i

A%
Z
?
E]
?
Length to width ratios were also examined. The mean ratio is
1.38, but unretouched flakes show a modal ratio slightly less
than the retouched flakes (graph 3.4). There are severa
instances were ratios are greater than 2, with a small number
showing a ratio greater than 3. Some of these can rightly be
considered as spalls. Generally, however, the incidence of
flakes with spall-like characteristics is very rare

(corresponding to the low frequency of burins — see table
4.43).

Examination of non-metric variables allows inferences to be
made concerning productive activities. Ventral profiles and
edge shape of obsidian flakes show that straight edges and
irregular edges are both independently and concurrently the
most frequent characteristics, whereas strongly concave
profiles and irregular edges are independently the most
common, with straight edged and irregular to sub-parallel the
most usual joint occurrence (table 3.25). The significance of
this becomes more apparent when profiles are considered by
platform angle (table 3.26), where strongly concave profiles
are most closely associated with low angled platforms.

Analysis of small-sized debitage suggest that low platform
angles (less than 45 degrees), convex profiles, and expanding
edges are the characteristics encountered preferentially on
‘thinning’ flakes — those flakes produced during the so-called
process of ‘thinning-out’ bifaces (Whittaker 1994:194-201;



Newcomer & Karlin 1987). To further aid the identification
and delineation of thinning flakes from other small sized
debitage, the platform angles for flakes with a maximum
length of less than or equal to 10mm, 15mm, 20mm and
greater than 20mm were examined. Here it can be seen that
the smallest category of flakes have the highest incidence of
low angled platforms (table 3.27), and a chi-square test of
flake sizes by the angles low, medium and high showed a
highly significant association between variables (table 3.28).
It is interesting that it is the low numbers of high angled
10mm or less flakes, the high count of 15mm or less low
angled flakes, and the low number of large low angled flakes
which contribute most significantly to the statistic. Many of
the smaller flakes (i.e. sub 15mm) can perhaps be attributed
to this thinning-out process. However, Newcomer & Karlin
also suggest that converging-sided flakes with straight
profiles could be ascribed to core edge maintenance
(confirmed by a series of experiments conducted by Ataman
(1989:82-83)) and, furthermore, that sub-parallel to parallel
edged flakes with concave profiles could be derived from
pressure-flaking. Table 3.29 examines these attributes on
flakes beneath 15mm. If broken and irregular categories are
ignored, the distribution shows that straight edged flakes are
the most common — as seen on the total sample (table 3.25) —
with the sub-parallel to converging flakes possibly related to
blade core maintenance. The high numbers of expanding
edges clustering in the concave categories could be derived
from thinning processes. Many of the smaller obsidian flakes,
perhaps 10%, and up to 30% of those beneath 15mm, are
possibly derived from bifacial thinning activities where flakes
of similar size and morphology have been experimentally
replicated. Although they cannot be attributed to any specific
process, the other flakes are more likely to be derived from a
combination of events that may well include biface
production and thinning, but also more ubiquitous blade core
shaping and reduction. Also, flakes above the 15mm range
show a much higher incidence of retouch. This latter group
includes several extremely large obsidian flakes, such as four
examples (together with a large blade from a bipolar core)
found in a cache on the northern eminence. These artefacts,
ranging in length from 143mm to 187mm all have well
prepared faceted platforms and prominent bulbs, and
represent a small subset of flakes at Catalhdyiik.
Interestingly, as with the blade cache found nearby and
discussed earlier, there is no evidence for any cores suitable
for manufacturing flakes of this kind in the assemblage.
While this cannot be used to establish whether or not they
were imports, they are — judging from the low numbers of
similar large flakes in the assemblage — unique objects that
had a restricted production and distribution. The retouch
characteristics of blanks selected for modification are
discussed in detail in Chapter IV.

Chips and shatter

In contrast to some other lithic analyses (e.g. Baird
1993:150-151; Nishiaki 1993:82-83; Ataman 1989:66), the
definition of chips did not necessarily include all small-sized
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(i.e. sub 10mm, or sub-20mm) flakes as chips. Instead, the
term refers only to (admittedly small) debitage that lacked the
diagnostic characteristics necessary to describe them as
flakes. In practise this meant being unable to distinguish the
ventral from dorsal surface or identifying a striking platform.
As such, ‘chips’ in this study refer to small and undiagnostic
lithic artefacts that cannot readily be attributed to any
particular knapping sequence, method, or technique. They are
produced during all stages of lithic reduction, from initial
shaping of raw material, though core reduction, and tool
shaping, to tool use. The justification of this method,
admittedly different to most other analyses, was that I wanted
to avoid using potentially arbitrary metric criteria to define
debitage classes. Additionally, Ataman (1989:99) was able to
distinguish between types of chips derived from blade core
reduction and tool manufacture. Consequently, I felt that if I
classified all sub-10mm debitage as chips, I would miss the
opportunity to compare the attribute characteristics of small
flakes against those of larger debitage.

Shatter was identified by its blocky morphology, and
distinguished from either an intentional removal or core by
its lack of a single interior surface, or coherent removal
surface. It is more likely to have derived from core
preparation and reduction rather than tool production
(Sullivan & Rosen 1985). Although considerable care was
taken distinguish true core-fragments from shatter, it is
possible that some of the shatter is in fact made up of cores
reduced to such an extent that removal faces can no longer be
identified. As with chips, shatter is produced as a potential
by-product of knapping from a variety of stages of core
reduction and tool shaping.

The result of these definitions is that, in contrast to blade and
flake debitage, there is relatively little to say about chips and
shatter from a technological perspective. Their association
with knapping activities does provide a potentially useful
source of information, particularly when spatial distribution
patterns are examined between different contexts. This is
further considered in Chapter VI. In the meantime, it is useful
to provide some descriptive details for comparative purposes.
First, the effect of raw material influences proportions of
chips and shatter, both absolutely and relatively (table 3.6):
quantities of obsidian chips and shatter are unsurprisingly
much higher than seen in the other types of material. Relative
quantities of obsidian chips are also higher than those of flint,
which must undoubtedly be an effect of the brittleness of
obsidian, but also perhaps an effect of alternative reduction
strategies. Frequency distributions of the ‘maximum
dimension’ of flint and obsidian shatter are of similar
proportions and breadth suggesting a comparable size range.
The differing proportions of cortical surfaces between
obsidian and flint shatter once again points to the differences
between these two materials (table 3.30): considerably more
flint shatter shows 50% or greater cortical surfaces. This may
be a product of the different forms in which flint and obsidian
raw material enter Catalhdyiik. One likely interpretation is
that small pieces of local flint are less comprehensively pre-
prepared than obsidian. This may be explained by simple



economising behaviour, as the latter raw material was
obtained from a much greater distances than the former.

Summary

The objective of this section has been to identify the basic
technological characteristics of the assemblage pertaining to
techniques of core reduction and blank manufacture, and the
influence of raw material. From this, several trends have
already been identified, including the presence of several
‘technological systems’ and sub-systems relating either to
blank acquisition or core reduction methods (Nishiaki 1992).
These are explained in more detail, and include the findings
of the retouched tool analysis, in Chapter V.
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Graph 3.1 Frequency distribution of complete obsidian blade lengths.
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Graph 3.3 Density distribution for modified and unmodified obsidian flakes.
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Graph 3.4 Density distribution of flint and obsidian flake maximum dimensions.
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DEFINING TOOL USE: THE RETOUCHED DEBITAGE

Sample Composition and the Effect of
Raw Material

There are 3,968 retouched pieces of debitage, which
represents just over 26% of the total sample. This is a high
percentage, inflated by the inclusion of non-sieved samples
where a higher proportion of retouched pieces is encountered
because of the absence of the more numerous smaller pieces
of debitage. A more realistic account of the percentage of
retouched debitage is provided by Samples B and D, where
sieving was practised (table 4.1, see also Section 3.2). The
percentage of retouched debitage in both these cases is much
less than in the non-sieved samples (7% and 13%
respectively). A chi-square test indicates that there is a
significant association (p<0.01) between sample and
frequencies of retouch which is best explained by the
presence or absence of sieving. Sample B, however, is likely
to have a reduced proportion because it was collected solely
from the surface of the mound, from areas where trampling
by humans, animals and machinery was high, ultimately
resulting in greater fragmentation. Thus, the most reasonable
estimate of the percentage of retouched debitage using a
Smm mesh for retrieval is from Sample D, the aggregate of
which was collected from different areas and contexts of the
mound. This proportion, about 13%, is slightly more than
was recorded at Can Hasan III (roughly 5% of all recovered
debitage), but as the Can Hasan sample was obtained from
wet sieving, many more chips and smaller unretouched pieces
were recovered. It is, however, considerably less than the
26% recorded in the Suberde assemblage, where it is unclear
whether sieving was practised. No comparable figures are
available for Asiklihdyiik.

There is a considerable difference between the proportions of
retouched debitage by raw material. Flint has a far greater
proportion of retouched pieces than obsidian (table 4.2).
Predictably this pattern varies by sample as a maximum of
approximately 40% of all obsidian and 85% of flint from
(unsieved) Sample A has been retouched compared to a
minimum of 7% of obsidian and 18% of flint from (sieved)
Sample B. Again, these results have more to do with recovery
procedures that retrieve greater quantities of unmodified
chips and other small-scale debitage than any other process.
Nevertheless, there is a clear trend for flint to exhibit a
greater proportion of retouched pieces than obsidian.
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Debitage Class and Size

It should first be emphasised that there are considerable
differences in the selection of blanks between late and early
contexts. This issue will be considered in the following
chapter: the results presented here are intended as a summary
of general retouch characteristics of the industry as a whole.

Flint and obsidian blank selection shows a slight preference
for flakes: roughly 50% of all obsidian and flint tools are
flake based, approximately 35% blade based, with the
remainder on other types of debitage (primarily shatter,
although cores and core tablets were also used as tool
blanks). This includes only those pieces with retouch —
blades that have been truncated by snapping or a single blow
are not included in these totals. For comparative purposes,
21% (n=805) of all blades appear to have been truncated by
being snapped, or by a ‘side-blow’, on one or both of their
polar ends. Their mean length is 24mm. Of these, 4% have
been truncated by a side-blow on both polar ends. Their
mean length is 22mm. Of all the truncated blades, 45%
(n=362) have been further retouched and have been included
in the following discussion.

Where it could be determined, unbroken obsidian blade tools
have a mean length of 53mm (s.d.=22mm, n=816), while
unbroken flint blade tools are nearly twice as long, with a
mean length of 100mm (s.d.=40mm, n=21). Frequency
distributions of length measurements for obsidian retouched
blades are not multi-modal (graph 4.1). Examination of mean
width, thickness and width:thickness provides a larger set of
data, for it is difficult to determine in many cases whether
obsidian tools are, in fact, complete (table 4.3). Nevertheless,
as can be seen, there is a considerable difference between
obsidian and flint blade tools along these parameters as well:
the former are consistently narrower and thinner than the
latter. This pattern is consistent with similar observations
taken on unretouched obsidian and flint blades (table 4.4). In
both instances the unretouched versions are narrower and
thinner (z-tests show significant differences between
length:width ratios of the retouched and unretouched samples
at the 10% level).

Primary Typological Composition

For reasons outlined in Chapter II, typological analysis has
been complemented with a detailed examination of key
retouch attributes. It is nevertheless worthwhile providing a



primary breakdown of the general characteristics of the
retouched blanks vis-a-vis conventionally used typological
definitions. As will be seen this was only viable using very
broad categories. The retouched component of the
assemblage can be broken into six broad classes of object: (i)
points and bifacials; (i1) flint daggers; (iii) obsidian mirrors;
(iv) very large retouched obsidian flakes; (v) pieces with
edge crushing and piéce esquillée; (vi) retouched blades and
retouched flakes (table 4.5). This is only an elementary
division, which provides no more than an initial indication of
the variety encountered in the assemblage. To a certain extent
depositional evidence justifies these groupings, insofar as
groups (i) to (iv) are known to occur in clusters, hoarded
beneath floors, or in other contextually prominent places such
as burials. The justification for the creation of group (v)
comes from its distinctive and congruous morphological
characteristics that, as will be explained, are significantly
different from those seen in group (vi). This latter group is
the ‘catch-all’ category for the rather more amorphous and
non-formalised retouched tools in the assemblage. It can be
further subdivided by blank type, but it is not without some
difficulty that further divisions are created (although broad
sub-categories can be constructed on the basis of co-
occurring groups of attributes). Although this group includes
what, in the past, have been treated as standardised tools such
as scrapers, piercers, notches, etc., I felt that when the
retouched blades and flakes were viewed collectively (after
the separation of pieces falling into the other five primary
categories), no clear dividing lines between ‘standardised’
and ‘non-standardised could be unambiguously drawn. To a
certain extent, all five groups display morphological
variability that challenges the validity of theses primary
groups as coherent categories. Nevertheless, the six groups
share at least some morphological, functional or technical
characteristics that suggest they are ‘emic’, natural classes of
object. In most cases further sub-divisions were created after
extensive attribute analysis. The following sections outline
the characteristics of these six primary types, together with
the manner in which they can be sub-divided.

Points and Bifaces

The first group is distinguishable using conventional criteria
for the identification of ‘projectiles’ insofar as these pieces
are typically thin, narrow, roughly symmetrical, elongated,
pointed objects, often with tangs or other basal modifications
to (presumably) facilitate hafting in some manner. All
previous analysts of the Catalhoyiik assemblage have noted
the occurrence of several different morphological groups,
ranging from tanged to wuntanged, shouldered to
unshouldered, and large to small varieties. Because of this
exceptional diversity, I have used the term ‘point’ or ‘biface’,
instead of terms like arrow-head or projectile, to refer to
them all, as this category of object probably included
examples of spear/lance, and arrow-heads (Roodenberg
1986; Cauvin 1968). This is confirmed by several of the wall
paintings which depict both arrows and what appear to be
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spears being used by men in hunting related activities,
Nevertheless, I have not attempted to distinguish between the
two. Occasionally the term ‘bifacials’ has been used ty
describe objects that lack any sort of obvious hafting
modifications such as tangs and/or shoulders; these are algy
present in large numbers at CatalhGyiik. A number of these
exhibit modification of a sort that suggests that they may
have been point preforms, as their basic shape, size ang
retouch morphology is suggestive of rough shaping. I have,
therefore, retained the term point to refer also to untanged
bifacials. All are very distinct from the hilted, dorsally flaked,
flint daggers that are considered in more detail below.

There are clearly several different types of points (figure
4.1), and I have differentiated between these groups using a
Cluster Analysis, a statistical device for identifying and
establishing groups of related objects. Once groups were
identified, their relationships were explored using Principal
Components Analysis, and tested using multiple-means
testing (explanation of all statistical procedures used here and
elsewhere in the thesis are described in Appendix 2).

Sample size and general characteristics

There are 675 points and point fragments, which represent
roughly 5% of the assemblage and 17% of all retouched
pieces. Nearly 97% are obsidian (n=654), the remaining 3%
(n=21) flint. The majority of the points are well made,
although there is considerable morphological variation.
Complete to near complete examples (n=374) range from
19mm to 193mm in length, with a mean of 89mm
(s.d.=32mm). A frequency distribution of complete point
lengths does not show a convincing bi- or multi-modal curve,
so a normal dispersion can be assumed (graph 4.2). Similarly,
plots of point lengths by widths do not show any clear
patterning, and a linear relationship between the two
variables is apparent (graph 4.3). If, on the other hand, the
length by width of tanged and untanged points is plotted
separately, two different relationships emerge. Tanged points
have a much tighter grouping and are generally thinner in
relation to their length than untanged points (graph 4.4).
Untanged points are thicker in relation to length, and more
varied in overall shape along these parameters. However, if
the differences between mean length:width ratios are
compared statistically, no significant differences emerge (two
tailed t-test returns p<0.60).

Examination of blank characteristics is usually extremely
difficult because of extensive retouch, so detailed
identification of dorsal scar removal patterns cannot easily be
made. However, one characteristic that may provide a clue t0
the original shape of the blank is the cross-section of the
point. To this end, the complete to near-complete points were
tabulated by size (small: length less than 80mm, medium:
81mm to 130mm, and large: 131mm and greater) and cross:
section (table 4.6). A chi-square test showed a significant
association between cross-section and size (p<0.01)
Examination of the differences between observed and
expected frequencies suggests that the statistically relevant



Figure 4.1 Obsidian Point Variability

associations occur between medium sized points with
triangular cross-sections, with a corresponding drop in the
number of medium sized plano-convex occurrences (table
4.7). The former situation can perhaps be attributed to the
high incidence of medium-sized points that showed little or
no retouch on their bodies. Indeed, these form a distinct type
of point where — in contrast to the other point forms — the
method of manufacture can be reconstructed. This is further
discussed below. It is clear that these points are made on
blades that have been knapped from a bipolar core. The result
of this is a pointed blade with a prominent triangular cross-
section. A small number of blanks of this kind have been
recovered, allowing greater examination of the blank removal
technique, principally from the cache in Building 1.

85

Alteration of these blanks to form points is relatively minor,
consisting of modifying the proximal end into a tang.
Interestingly, none of the so-called ‘snapped-bulbar-pieces’
witnessed at Can Hasan III and considered waste products of
this process (Ataman 1989:129) have been identified in the
Catalhoyiik assemblage.

Plano-convex, trapezoidal and triangular point cross-sections
can also be attributed to blade blanks insofar as the cross-
sections seem to suggest an original shape akin to that of a
relatively thick blade. Plano-convex points can be interpreted
as instances where there has been further dorsal thinning than
on more prominently triangular specimens. This may account
for the higher proportion of smaller examples. Points with



Figure 4.1, cont. Obsidian Point Variability (no. 7: hafted scraping tool?)

oval cross-sections cannot for the most part be convincingly
associated with any particular type of blank. However, in the
case of the largest specimens — given their length and
narrowness — they are most likely to be blade derived, but
have been subject to an extreme amount of thinning retouch
that has removed much of the ‘triangularity’ seen on the
lesser retouched pieces. This, too, could be the source of the
small and medium oval points, but in these specific cases
appropriately shaped flakes cannot be discounted as the
source of the blanks. So, while there aren’t any pieces which
appear to be unfinished points in the assemblage and which
may provide direct clues as to the technology of point blanks,
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it seems most likely that the non-prismatic blade debitage and
bipolar blade debitage were the source of the vast majority of
the points.

Quantitative cluster analysis

In the first instance, an exploratory analysis of the point dat2
was conducted using metric variables. The overall objective
was to discover and define groupings of points on the basis of
their metric attributes. It should be noted that two points were
omitted from the statistical analysis because they were clearly



Figure 4.1, cont. Obsidian Point Variabiliry

not Neolithic, but Chalcolithic transverse arrowheads. These
were found in association with Chalcolithic pottery in
matrices close to the surface on the top of the mound and it
was felt that their inclusion would skew the analysis and
effect the results of the Neolithic point groups. Because this
depended entirely on metric analysis of form, only complete
points and bifacials were selected (n=253: obsidian n=246,
flint n=7).
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Three separate analyses were performed: (i) unweighted pair-
group Cluster Analysis; (ii) Principal Components Analysis
(PCA) and; (iii)) multi-sample t-tests. When used in
conjunction with each other, they provide an effective means
to explore, identify and test associations between metrically
defined objects. There were five variables used in the
analysis: (i) length; (ii) length:width ratio; (iii) thickness; (iv)
tang length and (v) shoulder width. None of these variables
show significant correlation (i.e. R > 0.7) with any other,



suggesting that their values are independently determined
(table 4.8).

The initial phase of the quantitative analysis involved the
construction of a dendrogram based on an unweighted pair-
group average cluster analysis using Euclidean distances
(graph 4.5). The principle of all cluster analyses is that
calculated differences between objects can be used to identify
relationships between similar objects. Single-link clustering
1s perhaps the better known of the cluster analyses, and I
experimented with this approach. This produced
unacceptable extended ‘chains’ of small clusters, common in
large datasets because links between clusters are created
when any one object in each group becomes similar enough
to any one object in another cluster. For this reason,
unweighted pair-groups were used, which takes the average
linkage score of clusters as the mechanism by which they
become linked. This results in smaller number of larger
clusters, which a priori reflects the nature of the point
variability. On this basis, a metric typology of the points and
bifacials was constructed. Two basic groups of points can be
identified based on their overall size, referred to as Groups 1
and 2 (graph 4.5). Within these, a further 12 nested groups
were defined (also graph 4.5), which I will henceforth refer to
as Types 1 to 12. As this is a metric classification, their
respective means and standard deviations (table 4.9) best
express the differences and similarities between the groups.
Differences between flint and obsidian points can be
examined by examining the typological patterning of the
seven flint examples, which were placed in the following
groups: 2 in Type 2, 1 in Type 3, 1 in Type 5, 1 in Type 7, 2
in Type 8. In other words, they occur in both Group 1 and 2,
taking forms which may have tangs and/or shoulders. Raw
material appears to have no direct influence on the basic
morphology of points.

To test for the statistical significance of these 12 types a
probability matrix was computed for mean lengths, as this
was the major distinguishing attribute. The hypothesis was
that if these were independent populations, then there should
be significant differences between the mean lengths of all
type groups using a two-tailed t-test. Critical values were set
at 0.05: probability values greater than this would thus
suggest that the variables couldn’t reasonably be said to have
come from two separate populations (table 4.10).
Computation of the matrix shows that there are three
instances where differences are not significant (marked in
bold): (i) between types 9 and 7; (ii) types 4 and 2; (iii) types
4 and 3. Examination of this table shows that despite this,
these types can still be considered valid, as in these specific
cases the distinguishing variable is not overall length, but
tang and shoulder characteristics.

The relative relationships between the point groups is
clarified by using a principal components analysis (PCA). At
the same time this allows further insights to be drawn into the
integrity of the quantitative typology. The PCA analysis
reduced the five-dimensional data to two principal
components (Factor 1 and Factor 2, graphed respectively as
the x and y axes). The weights of the individual variables to

38

the composition of the two axes show that length apg
thickness are the prime contributors to Factor 1, with width
ratio and tang length to Factor 2 (table 4.11). About 66% of
the variation is accounted for by these two axes, providing 3
reasonable medium to explore patterning. What this means j
that values clustering in the upper right quadrant tend to be
shorter, thinner and wider, and will tend to exhibit wide
shoulders and longish tangs. Those in the bottom right will be
similar, except for being wider than the former and with
longer tangs. The bottom left quadrant will be long, thick and
narrow with smaller tangs and shoulders. Those in the upper
left will be smaller, thin, and narrow with large tangs and
shoulders.

Examination of the plot shows clustering in a manner
consistent with the results of the cluster analysis (graph 4.6).
To the far left and just below the x-axis lies Type 1, with
Type 2 towards the right and just above the x-axis, as dogs
Type 7 — all of which are large to medium sized, without
tangs or shoulders. Those to the right are the smaller
examples, with tangs and shoulders, divided primarily
between proportionally wider and narrower examples
depending on their position along the y-axis. Beyond
providing a reliable test of the quantitative typological
scheme, the PCA allows ‘distances’ between groupings to be
assessed. For instance, the three types that can be
demonstrated to be, on metric criteria, the most distant from
the ‘centre’ (i.e. the hypothetical mean of all variables) are
Type 1, Type 3, and Type 12. In their own way these
demonstrate the variability of point/biface morphology: from
extremely large with no tangs or shoulders, to large tanged
pieces with no shoulders to small tanged and shouldered
examples.

Analysis of retouch morphology

The final stage of the point/biface analysis was to test
associations between the defined form types and their types
of retouch. This was best accomplished by tabulating the
variability of retouch against the defined point types. Four
variables were used to define retouch type: (i) ventral retouch
extent (vre); (ii) ventral retouch morphology (vrm); (i)
dorsal retouch extent (dre) and; (iv) dorsal retouch
morphology (drm). Note that this analysis was only
concerned with the modification of the point body, not tangs,
as in most instances, even when there is an absence of
retouch on the body of the point, the tang necessarily shows
evidence of retouch modification. There were 72 different
combinations of retouch on the sample of nearly 300 points.
Of these, 30 combinations occurred more than once and
complete and bifacial covering with scalar retouch is the
most prevalent with 102 observances (36%) of the total
sample (n=280). Completely unmodified bodies are the
second most prevalent at almost 7% of the sample. Retouch
forms that occur on more than one point are provided in table
4.12, in the format ‘vre & vrm’ : ‘dre & drm’.

In certain instances, clear differences can be seen between the
retouch styles on the twelve metric types. Covering scaled




bifacial retouch is most commonly associated with Type 1
and Type 2 points — the two largest types in the scheme — and
over 60% of all points with no ventral or dorsal retouch fall
into Type 5. However, a more useful means to demonstrate
the pattern is to examine the retouch extent by metric type
(graph 4.7). This shows several interesting associations. Type
1 and 2 points are all bifacially retouched, completely
covered with retouch in the case of the former. Types 3, 4, 5
and 6 show the only occurrences of no retouch, although they
also possess some completely bifacial to unifacial examples.
Types 7 and 8 are predominantly bifacially retouched,

although this varies between complete and partial bifacial

retouch. Type 9 shows the highest proportion of unifacial
retouch. Types 10 to 12 show mainly covering bifacial

retouch, with fewer instances of partial bifacial and unifacial
retouch.

Certain of these patterns are suggestive of relationships
between some point shapes; because the types were defined
using a cluster analysis there are, by definition, sub-clusters
of related point types (see figure 4.8). The distribution of
retouch form matches these relationships. For example, types
3, 4 and 5, which form a sub-cluster, show the highest
incidence of no retouch. Types 1 and 2, 7 and 8, and 9 to 12

also form sub-clusters and share

similar
characteristics.

retouch

Figure 4.2 Catalhoyiik Point Typology
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This analysis does support the creation of 12 distinctive and
statistically valid types of points in the assemblage, based
primarily on shape variability, but also retouch styles.

Qualitative description of Catalhoyiik point
types

On the basis of these quantitative tests, the 12 point types can
be qualified in the following manner. Illustrations of the basic
outline of these types are provided in figure 4.2.

Type 1 consists of large (mean length roughly 163mm)
untanged, unshouldered objects. As a group they are
the largest objects. They are always bifacially
retouched, typically scalar covering retouch on both
the ventral and dorsal faces.

2. Type 2 points are smaller examples of Type 1, with a
mean size of approximately 120mm. Retouch is always
bifacial, typically scalar and covering.
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Type 3 are close to the size of the former (mean length
roughly 114mm), but have tanged and unshouldered,
bases. Most of these don’t have any retouch on their
dorsal surface. 60% are retouched on only one surface



(typically ventral), the other 40% show parallel to
scalar bifacial retouch.
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ventral face varies between short to covering retouch.

9. Type 9 points are tanged and shouldered points of
Type 4 are large tanged and shouldered points which medium size (c. 76mm), about 20mm shorter in length
are on average 120mm in length. This type has the than the next largest tanged/shoulder variety (Type 5).
smallest number of members, but was felt to be These are also among the widest points, with a mean
necessary because of the significant size difference width more than one third that of mean length,
between its members and those in the Type 5. This Retouch is variable: 50% have unifacial retouch (only
type has no retouch on either face. on the dorsal surface), the other 50% show bifacial
(sub-parallel to scalar) retouch.
Type 5 are wide points, with an average width over a
quarter of total length. Their mean length is just under 10. Type 10 are tanged and shouldered, although fairly
100mm, and they have tangs and shoulders. Unlike small size (c. 58mm) — on average nearly 20mm
other basal-modified pieces, the widest point occurs shorter in length than Type 9 - and with a
mid-body rather than at the shoulder. About 52% have proportionally very wide and long tang. Their retouch
no facial retouch at all, fewer have unifacial retouch on is predominantly bifacial, although about 30% have no
their ventral surfaces. A small number show bifacial ventral modification. Otherwise retouch is typically
retouch. covering to long, and sub-parallel to scaled.
Type 6 points are medium-sized (mean=88mm), tanged 11. Type 11 points are the second smallest in the typology
but not shouldered, and relatively narrow. Retouch is (mean length=45mm), none of which are shouldered,
variable: it is mainly bifacial, sub-parallel to scaled and although some have tangs. This group was not sub-
long to invasive, but occasional unifacial examples are divided into tanged and untanged varieties, as in my
encountered. opinion its distinctiveness from other types is
meaningful without further separation. Where present,
Type 7 consists of points without tangs or shoulders, the tangs on average constitute approximately one
medium lengths (c. 80mm), that on average are very quarter of total length. Retouch varies mainly between
wide in relation to length. They are typically bifacially completely bifacial scaled to sub-parallel, to short and
retouched with scalar to sub-parallel retouch that is scaled bifacial, although a small number of unifacial
covering to long in extent. examples were encountered.
Type 8 are relatively small points, with tangs and 12. Type 12 are the smallest points in the typology with a
without shoulders thaF are on average over 20mm mean length under 40mm and proportionally the
small_er than Type 6 OIS (c. 65mm). They are mostly widest pieces. They are tanged and shouldered, with
bifacially retouched, varying between sub-parallel to long tangs, on average just short of 50% of total
scalar retouch on both faces. The dorsal surface length. The overwhelming majority are bifacially and
typically shows covering to invasive retouch, the completely covered with scalar retouch. A smaller
Figure 4.2, cont. Catalhéyiik Point Typology
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number show bifacial sub-parallel and invasive scaring
and a few unifacial examples were found.

The archaeological value of this statistical exploration is that
some semblance of order has been placed on what was
originally a disparate set of objects. This represents the first
attempt at a statistically derived point type definition for any
Central Anatolian Neolithic site. The 12 types of points were
established using a combination of statistical methods, which
offers a reliable mechanism for exploring morphological
variability. Statistical viability of the types were established
and some forms were correlated with retouch styles.
Although in no way ‘contextual’, this was necessary for the
establishment of a mechanism by which data patterning by
context could be initiated. However, as will be seen in
Chapters VI, these 12 types show significant regional and
contextual patterning which strengthens their validity.

Flint Daggers

This group contains those pieces of fine-grained translucent
tabular flint blades which have been retouched in such a way
that they appear to have been hand-held, hilted, implements.
As they are double-edged, the term dagger seems most
appropriate. There are only eight pieces in the analysed
assemblage that can be reasonably distinguished from other
retouched flint blades (particularly the category of blades
‘retouched to a distal point’ examined in more detail later).
Examination of Mellaart’s reports suggests that there are at
least two additional examples that have been removed from
the Konya Museum collections. One of these is on display in
the Anatolian Civilisations Museum in Ankara, the

whereabouts of the other is unknown. However, sufficient

information can be gleaned from their descriptions,
photographs and/or drawings in the site reports to contribute
to this discussion. As mentioned, these pieces are exclusively
manufactured on fine-grained tabular flint that must be an
imported raw material. One example displays some marginal
remnant cortical surfaces (figure 4.3), and cortical surfaces
are known from other types of artefacts manufactured on
similar raw material. However, the lack of any cores,
significant amounts of production-associated debitage or
other blank-types of tabular flint suggests that these objects
were imported either as blanks or as ready-made objects.
Complete examples of daggers range in length from 100mm
to 219mm, and are on average over four times as long as
wide (widths between 26mm and 49mm). Six of the eight
pieces have fine parallel retouch, the other two have sub-
parallel, and are generally more precisely knapped than the
finest of the points. A further defining characteristic of these
exceptionally well-manufactured artefacts is a constriction of
the proximal end of the blank. This retouch radiates from
both the lateral and proximal ends effectively removing any
trace of the original removal scars. The purpose of the
constriction appears to be to facilitate the placing of a handle,
as two examples actually retain pommels of bone that socket
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Figure 4.3 Flint Daggers (upper, Mellaart 1963)




Figure 4.4 Hafted Flint Dagger

over the narrowing. One splendid example of this is a bone
handle, carved in the shape of a coiled snake, found with the
largest of the daggers in a burial of Level VI (figure 4.4).
This particular example also exhibits perfected and
symmetrical shaping, with even and parallel dorsal pressure
retouch, complemented by what appears to be a ground
ventral surface, and a finely serrated edge. At the other end of
the spectrum — although still well made on imported fine-
grained flint — is a high concave blade with short dorsal
retouch, an unmodified ventral face, and a remnant cortical
surface. This piece retains some dorsal scarring, its butt and

Figure 4.5 Dagger Haft
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bulb of percussion, the morphology of which shows that it
was knapped from a large single platform core by percussive
methods. On a single piece it is impossible to say whether
this was direct or indirect (i.e. punch) retouch. Such
diagnostic technological details are lacking on the other
examples, but given their overall similarity, they were likely
to have been manufactured using the same process.

There are also two flint objects that appear to be the hilted
proximal ends of broken but originally similarly shaped
daggers (e.g. figure 4.5). These, however, have been
subsequently modified into what appear to be some form of
scraping tool as they have semi-abrupt scalar retouch scars
one their broken ends.

Obsidian Mirrors

The second group of objects is recognisable by the presence
of large, often round, artificially flat, polished and reflective
surfaces. There are seven examples constituting only 0.18%
of all retouched/use-modified debitage. There is a possibility
that this group can be confused with single-platform flake
cores, as to produce the rounded plano-convex shape, parallel
flakes were taken from what was to become the reflective
surface (figure 4.6). The maximum dimension across the face
of the complete mirrors ranged from 69mm to 80mm, with
mean thickness of 38mm.

Examination of five finished mirrors and two preforms
suggests that the objects were manufactured using a large
block of obsidian that was fractured in such a way as (0
produce a secondary block that possessed a relatively flat
area which was to become the reflective area. If needed,
further flakes were removed from this face to make it flatter,
and the body of the mirror was shaped by parallel flaking
using the flat face as a platform before the surface was
polished. Mellaart queried the technology needed to produce
a highly reflective mirror surface nearly thirty years ago and



Figure 4.6 Obsidian Mirrors (Museum of Anatolian
Civilisations, upper, and Mellaart 1963, lower)

the exact techniques used at Catalhdyiik are still enigmatic.
My examination of the surface of two unfinished examples
suggests that initial polishing was performed using an
abrasive of sufficient coarseness to produce macroscopically
visible etching and abrasion, visible as an grey opaque
colouring on the surface. This was sufficient to create a very
flat surface that could be polished using a fine-grained
abrasive (such as silt), followed by a very fine polishing buff
(such as leather).

These objects are unique to Catalhdyiik: there are, to the best
of my knowledge, no other similar examples in the Near East.
Their use as mirrors, in the sense that a reflective surface was
the ‘functional’ property cannot be disputed. In some
instances, limestone paste was applied to the edges, which
suggest that they were portable objects, intended to be held
rather than being placed in walls. Their occurrence in burials
also supports the idea that they were portable objects. Their
depositional context will be further examined in the Chapter
VI
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Large Retouched Obsidian Flakes

Close examination of the frequency distribution of obsidian
retouched flakes shows three small rises to the right of the
main curve: one starting at approximately 90mm, another
between roughly 120mm and 140mm, and yet another at
170mm (graph 3.3). These are caused by a small number of
very large flakes that together constitute the third primary
type of knapped-stone artefact (e.g. figure 4.7). There is a
gap between the main body of the distribution curve and the
two smaller rises which argues for a distinction between
those smaller and larger than 110mm in size. There are 14
retouched flakes greater than 110mm in the assemblage. The
fact that some of these are found together in caches does
suggest that they can be considered separately from the
ubiquitous and widely dispersed smaller flakes. For example,
they are often found in caches underneath building floors.
Their size, weight and retouch suggest they were used or
intended to be used for some form of ‘heavy’ cutting, such as
would be needed for butchering large animals, or similarly
heavy scraping activities (e.g. figure 4.13:6). The technical
characteristics of these objects were considered in the
previous chapter, and here it is sufficient only to reiterate that
they commonly show large, well-prepared, and faceted butts.
On some specimens the retouch is marginal, but apparently
deliberate because the fact that they were cached would have
reduced the effects of post-depositional damage. It may be,
however, that some examples represent raw material hoards.

Pieces with Edge Crushing and Pieces
Esquillées

There are 599 objects in the sample identified as pieces
esquillées. This represents 15% of the retouch/use-modified
assemblage. Approximately 1.2% (n=6) are flint, the
remainder obsidian. Of the total sample of 599 pieces, 355
were subject to an attribute analysis and form the basis of the
following discussion.

Pieces esquillées are commonly found in Neolithic Anatolia
and the Near East, and are one of the few clearly recognised
‘types’ in the Catalhdyiik assemblage that has parallels
beyond the Konya Plain. Tixier’s definition (1963:146) is the
most commonly followed for these enigmatic objects: “Piece
generalement rectangulaire ou carée parfois de tres petites
dimensions, presentant a deux de ses extremités (rarement a
une seule) des esquillements le plus souvent bifaciauz, causés
par percussion violente”. There is some concern that they can
be confused with bipolar cores (Hayden 1980, Perles 1981),
although Newcomer & Hivernel-Guerre (1971) suggest that
this is unlikely given the generally small size of the scars on
piece esquillée (Ataman 1989:208-9). The latter have been
the subject of a microwear analysis by Ataman (1989:209-
210), who found that experimentally they were best suited for
splitting dry and green wood, although the resulting wear



Figure 4.7 Large Obsidian Flakes from North Area Cache (note scale)

patterns could not be distinguished from (unsuccessful)
attempts to split bone and antler.

Fortunately this debate concerns only their function -
definition of the category is well defined and accepted (Baird
1993:145). However at CatalhGyiik it is unlikely that the
pieces esquillées were cores, because of their small size.
Close examination of their characteristics suggests that they
were used as chisel or wedge type implements. Note,
however, that a small number of bipolar anvil cores have
been identified that have been termed ‘cores of piéce
esquillée type’ (see previous chapter).

The Catalhdyiik pieces esquillées can be separated into two
sub-groups. The first consists of pieces with crushing and
scarring on one or both sets of opposed ends. The second
group is made of irregularly shaped pieces that also show
evidence of crushing and scaring, but only on a single edge.
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The former can be considered as ‘true’ pices esquillées,
matching Tixier’s description, the latter as a related group of
objects, termed ‘pieces with edge crushing’. Both are
considered in further detail.

‘True’ pieces esquillées

Approximately 33% of the sample (n=117) can be considered
as true pieces esquillées. Extensive scarring make blank
identification difficult or impossible, although where it can
be determined there is a preference for flake blanks
(approximately 70%) (table 4.13). Piéce esquillée lengths
show a relatively normal distribution with a range from
approximately 10mm to 42mm (graph 4.8). Widths rang
between 2mm and 10mm and also show relatively normal
distribution although there is a small peak to the right of the



distribution at 17mm (graph 4.9). The mean length to width
ratio is 1.4, with a distribution suggestive of a tri-modal
population (although admittedly superficial): the majority
have a length to width ratio between 0.6 and 2.1, a smaller
number are more elongated with ratios between 2.2 and 3,
and at the extreme right of the distribution a small peak at 3.9
can be seen (graph 4.10). The scatter-plot of length:width
ratios by thickness suggests that as the ratio increases, so too
does thickness (graph 4.11). On the basis of this information
combined with a more impressionistic evaluation of the
picces esquillées, it seems reasonable to classify them into
two different forms: (i) distinctive thin, ‘gun-flint’ shaped
examples with a sub-square to square outline and scars
covering the ventral and dorsal faces, with length:width ratios
less than 1.5 (figure 4.8); (ii) thicker lozenge-shaped to
elongated rectangular examples which also have bipolar
crushing and scaring, but have length:width ratios in excess
of 1.5 (figure 4.9). Approximately 54% (n=63) of the pieces
esquillées fall into the ‘gun-flint’ category . They are very

Figure 4.8 Piéces Esquillées of ‘Gun Flint’ Variety

distinctive — parallels of these beyond Catalhdyiik are
difficult to find although, of course, examples of less well
formed examples can be seen in most Neolithic assemblages.

With regards to the manufacturing process of pieces
esquillées, once again Tixier (1963:146) is enlightening
insofar as he suggests that there are three stages to the
formation of pieces esquillées: the process typically begins
with a small blade or flake with short to Jong bipolar
removals, followed by invasive to covering bipolar removals,
finally leading to a completely covered specimen with both
bipolar and bilateral scarring. This pattern could also explain
some of the differential scarring seen in the gun-flint pieces.
In most cases it was relatively easy to identify the direction of
removal of the blank because even those with ostensibly
bipolar covering retouch often left small areas toward the
lateral edges which provided an indication of blank
orientation. The observed patterning indicates that there are
very few bilateral examples — most of the scarring is located

45



Figure 4.9 Pieces Esquillées of ‘Elongated’ Variety

on either bipolar or on all edges (table 4.14). It is also
interesting that there are more instances of invasive and long
retouch scars on bipolar pieces esquillées than instances of
covering retouch. The reverse is true for those examples with
modification on all edges. Chi-square tests become unreliable
when several observations fall below 5, but results suggest a
significant association between location and extent of
modification (p<0.01). Given this, it would appear that
Tixier’s assessment of the formation process does not
contradict these observations.

The small size of both the tools and scars of the Catalhoyiik
pieces esquillées — both the gun-flint variety and the more
irregular examples — i1s comparable with those from Can
Hasan III, where tool use was identified as the most
reasonable explanation for their occurrence. This also
strongly argues for these pieces being used as tools rather
than cores. The actual process of their use, however, may not
be that different than anvil cores insofar as they appear to
have been used in a ‘wedging’ manner.

Pieces with edge crushing

Approximately 67% (n=238) of the sub-sample has been

classed separately from the ‘true’ pieces esquillées because |
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they show neither the same regularity of form, nor the typical
opposed-end crushing (figure 4.10). As with the true pieces
esquillées, however, flake blanks are favoured, forming
almost 68% of the obsidian examples (table 4.15). It is
interesting that a small number of blade and flake cores also
show evidence of subsequent crushing and scarring that
cannot readily be attributed to blank production, which
suggest that subsequent to their use as cores they were
‘recycled’ as tools comparable to the flake-based examples
described here. In contrast to the piéces esquillées, there are
numerous flint examples.

Lengths range between 12mm and 60mm (mean 25.9mm),
with a mean length to width ratio of 1.6 — slightly greater
than the true piéces esquillées. The mean width is also larger
than that of the former group, at 9.6mm. Despite their
dissimilarity of form from the pieces esquillées, their edge
crushing and scarring shows a marked resemblance — and, a
the same time, is so different from the more traditionally
retouched edges of flakes and blades considered in detail
below — that a related edge function seems likely. The edges
of these pieces are characterised by extensive scarring
originating from a single straight to irregular, low to sem-
abrupt angled, crushed edge. For those cases in which the
blank could be orientated, the majority have scarring
originating from one of the polar ends rather than a lateral



Figure 4.10 Pieces with Edge Crushing
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edge (table 4.16). In several cases, there is also evidence of
damage — although without the same degree or type of
scarring — on an opposed and abrupt surface. This could be
attributed to a platform suitable for percussion. Given this
morphology, it may be that some of these artefacts are more
akin to heavy ‘wedging’ and more forceful striking than the
thinner and less robust pieces esquillées. Whether this is at all
related to the material being worked is uncertain. It is
possible that the separation of piéces esquillées from pieces
with single crushed and scarred edges does not make
functional sense insofar as they both appear to be used for
percussive splitting, wedging, or chiselling activities. It is
also possible that these objects are at the beginning stage of a
process which ultimately results in a ‘true’ piéce esquillée.
However, given that the two groups are so morphologically
distinct, I believe the differentiation is useful even though
they may represent two ends of a functional continuum.

Other retouched blades and flakes

This final class serves as a ‘catch-all’ category for the
majority of the retouched debitage. It is the largest of the six
basic retouched tool types, totalling 2,665 pieces, or just over
67% of all retouched debitage. Over 91% of these are
obsidian (n=2,439), just over 8% flint (n=218) with the tiny
remainder divided between quartz (n=6) and basalt (n=2).
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The contribution of the basic debitage categories that form
the blanks for this large and generally non-standardised array
of tools can be found in table 4.17. Here it can be seen that,
overall, there are approximately 10% more retouched blades
than flakes. The category designated as ‘other’ consists
primarily of shatter and indeterminable debitage, although
these contribute only a small percentage to the total. These
artefacts take highly variable forms and in all probability
represent a near complete range of the functional activities
stone tools can possibly be used for. For reasons outlined
earlier, it was felt that the best way to characterise this
collection was by an attribute analysis of the morphology of
the retouched edges. As the attribute analysis requires a
relatively in-depth analysis of recorded data, and is a
relatively novel approach to the analysis of retouched pieces,
it has been presented as a separate section in the chapter.

Retouched Blade and Flake Edge
Attribute Analysis

The basic objective in this section is to characterise the
assemblage based on selected attributes of retouch
morphology — this offers a much more systematised way to



describe retouch characteristics than using broadly defined
type categories. Definitions of variables and retouch attribute
states can be found in Appendix 1. The data subject to this
analysis comes from Samples A, C and D. The Sample B
material was omitted because of its fragmentary nature and
the objective governing the analysis of the Sample B
collection was solely to examine density patterns on a gross
scale, not debitage and tool characteristics. Thus, the analysis
was conducted on a total of 2,043 artefacts, which represents
nearly 77% of the total number of non-formal retouched
pieces, providing an ample sample with which to explore
morphological variability. Table 4.18 outlines the
contribution of each sample to this number.

One of the advantages of an attribute analysis of retouched
debitage is that it focuses the analysis on the morphology of
the retouched edge and its position on a blank rather than the
blank itself. The benefit of this emerges when, as is relatively
common, there are two or more distinct episodes of retouch
on a single blank that may well have differing functions.
Blanks with, for example, scraper and burin edges create
immediate typological difficulties that recording by edge
overcomes. It also provides a more accurate picture of the
total variability of retouch morphology than the more
conventional methods allow. To this end, there are 2,875
discrete (i.e. non-continuous) retouched edges on the 2,043
pieces in the sample.

Blank selection

The 2,043 blanks can initially be divided into their basic
debitage categories (table 4.19). Given the obvious
morphological differences between different forms of
debitage, it seems a reasonable proposition that debitage type
(i.e. the selection of the blank) has a determining effect on
both the overall shape of the tool, and the overall delineation
of a retouched edge. Flakes, for instance, often have a much
greater surface area to total edge length ratio than blades,
because they are naturally rounder than the latter. This alone
alters the basic shape of the tool, and may play a role in the
selection of flake blanks for certain tool functions. As
prismatic blades have straighter edges and are thinner than
non-prismatic blades, this too will influence the final form of
the retouched piece. Similarly, shatter has a different set of
qualities that makes tools on this form of debitage
morphologically distinct from those on other forms of
debitage. Although I am not assuming a direct correlation
between blank form, edge morphology and tool function, a
relationship between the three can at times be demonstrated
insofar as edge shape is partially determined by the original
shape of the blank, and function is related to edge shape
(Grace 1989). This is illustrated by the data presented in
table 4.20, where the different delineations of the retouched
edges are more frequently associated with particular debitage
categories. As can be seen, there are substantial differences
between the two blade groups and the flakes: the two highest
delineated edge categories for the former are irregular and
denticulated edges, whereas irregular and convex edges
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typify the latter. Together, these three delineations constitute
83% of all modified edges.

Given the proposition that debitage has an effect on fing|
edge shape as well as on the overall morphology of a tool, the
primary distinction between these retouched pieces will be
between blade-based non-formal tools, flake-based nop-
formal tools, and other non-formally retouched debitage.

Blade-based non-formal tools: description of
attributes

There are 1,187 retouched blades (58.1% of the sample). The
size range of retouched blade debitage was discussed in at the
beginning of this chapter. This, however, included some of
the larger categories of retouched debitage such as points,
and so cannot be taken to represent the more restricted size
ranges of the non-formal retouched debitage that are being
considered here (figure 4.11).

Figure 4.11 Retouched Blade Variability




As there are a number of snapped and fragmentary pieces,
and an even larger number where it is difficult to ascertain
whether they are complete or not, width provides the best
measure of size for comparative purposes. Comparisons of
these measurements suggest that non-prismatic blade tools
are on the whole wider and thicker, both absolutely and
relatively, than prismatic blade tools (table 4.21). The
diagnostic measurements of those tools that can be
reasonably confidently identified as complete are provided in
table 4.22, where it can be seen that non-prismatic blade tools
are also, on average, approximately 10mm longer with a
greater length:width ratio than prismatic blade tools.

Although there are 1,926 discrete retouched edges, 672 of
these make more sense considered in conjunction with one
another because they occur on the left and right hand side of
a blade. If these are grouped together, 1,253 instances of
retouch can be identified on sixteen different areas (table
4.23). The location of modification is characteristically on
the left and right side of blanks for all four raw material
types. There is also a good correlation between the location
of retouch on obsidian and flint blade blanks, with the
possible exception of a tendency in the case of the latter for
slightly high proportions of retouch to be occur on the left
side. Proximal end retouch occurs on both flint and obsidian
blades, but never extends down the left or right sides. There

Figure 4.11, cont. Retouched Blade Variability
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are, however, two instances of distal retouch extending to the
lateral edges. This is in contrast to flake blanks, where
continuous proximal to lateral edge retouch is more common.

There are some conspicuous differences between the
delineations found on flint and obsidian, the most notable
being the much higher prevalence of convex and absence of
denticulated edges on flint pieces in contrast to that seen on
obsidian (table 4.24). As convex edges are the sort usually
associated with scrapers (in a typo-functional sense), and flint
is a more robust material and better suited to scraping
activities, this difference is comprehensible. In the same way,
different physical properties may be an important factor in
the higher proportion of denticulated edges observed on
obsidian, as this may be caused by extended use of the
obsidian tools, rather than of deliberate shaping.

If we now begin to look at combinations of retouch attributes
on blade blanks, several patterns emerge. For instance, cross-
tabulation of retouch location by retouch position clearly
shows that most retouch (roughly 39%) is both direct and
concentrated on the left and right edges (table 4.25). This is
also the case for inverse retouch, although at the same time,
there are far more incidences of single edge retouch than
occur with direct retouch. Bifacial and alternating retouch
occurs far more frequently on both edges than any one edge.
It is an interesting point that retouch over all edges (i.e. both
lateral and polar edges) is most often direct.

Cross-tabulation of edge delineations by edge location on
blade blanks also shows interesting associations (table 4.26).
Although for the most part irregular and denticulated
delineations are the most frequent across all locations, there
are some interesting exceptions and variations to this.
Retouch on proximal edges, for example, is as likely to be
beaked as it is to be irregular, whereas on the distal end it is
more likely to be convex. The former can be explained by a
preference for piercers and (the very small number of) burins
on the proximal end, whereas the latter appears to be caused
by a predisposition for scraper-type modifications to be
located distally. However, in those instances of retouch on
both the proximal and latter edges, it is principally irregular
or rectilinear. Individual instances of retouch on the left and
right edges show close similarity, although combined left and
right retouch has greater cases of ‘retouch-to-a-point’. The
low number of pieces with all of their edges modified show a
proclivity towards convex delineations.

Approximately 60% of retouched edge angles are semi-
abrupt, with the remaining majority low angled (table 4.27).
Cross-tabulations show that the former angle class is most
commonly associated with irregular and denticulated edges
(approximately 78%), with convex and retouched-to-a-point
edges following some way behind (approximately 11%). This
trend is emphasised in low angled edges, with roughly 87%
of the edges irregular or denticulated, followed by regular
then convex edges (together about 8%). In comparison,
abrupt edges appear to have a lower correlation with irregular
edge delineations (64%), and slightly higher with the
denticulated edges (17%). Crossed-abrupt angles, perhaps



low enough in frequency to be considered anomalous are,
nevertheless, again slightly different that the other angle
classes because of their greater tendency towards rectilinear
edges.

Burin angles predominantly form burin edges — here meaning
acute angled edges formed by the removal of a (typically)
single facet on a transverse break. However, the three
‘beaked’ edges formed by burin angles are conventionally
known as ‘axis’ burins (Inizan et al. 1992:77). Burins do not
form an important or particularly visible component of the
Catalhoyiik tool assemblage.

The majority of blade retouch is short (55%), followed by
nibbling (24%) and long (17%) retouch. Examination of the
extent of retouch in conjunction with edge delineation also
provides some 1nsights into the character of blade tools (table
428). This shows the dominance of irregular and
denticulated edges, with the exception of covering retouch,
which overall has a relatively low occurrence. There are,
however, a small number of other interesting associations,
notably in the similar frequencies of short and long retouch
on retouched-to-a-point delineations, and of covering retouch
on both short and long tanged delineations. Concave edges
are almost exclusively short but convex edges have nearly as
many instances of long retouch. The 14 burin facets are
predominantly long or invasive (i.e. the facets extend a

Figure 4.12 Carved Green-Stone Figure (Mellaart 1967:
fig. 75, 76) with evidence of cutting
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considerable depth down the blank).

Finally, the differing morphology of retouch can b
examined, as this gives an even further indication of the
characteristics of these pieces (table 4.29). The three mog
common morphologies are sub-parallel, irregular ang
stepped/scaled retouch which are perhaps the products of the
simplest forms of retouching actions. However, several facts
need to be explained about the other, relatively infrequent,
morphologies, as each in their own way is significantly
distinct from the typical pattern.

First, parallel retouch implies a greater degree of care and
sophistication in the edge shaping process. Its low frequency
(1.76%) in this context is to be expected because of the
irregular and expedient nature of many of these tools. In
comparison, parallel retouch dominates the flint daggers. It
is, however, only slightly more common on the points
(2.27%). Secondly, the retouch morphology described as
‘burin blow’ refers to single facets removed to produce a
burin edge, and is thus distinguished from other
morphologies because it refers to a edge creation process that
is considerably different to a typical sequence of blows
placed to delineate and angle lateral (or polar) edges.
Thirdly, ‘crushed edges’ describe instances where the
modification appears to be derived from repeated and inexact
blow to the edge of a tool. Although there is a separate class
of tool that exhibits this form of edge, in these eight instances
it could not be confidently attributed to the tool being used in
a wedging manner, but possibly to some other (unknown)
secondary effect. Finally, the ground edges are perhaps the
most distinct of the morphologies, for they consist not of
retouch in the conventional sense, but of modification that is
derived from a repeated and consistent grinding action. This
is only recognised on obsidian blanks, and results in a
smoothed and opaque transformation to the edge of the tool
similar to the obsidian mirror preforms. One likely source of
the modification is from the carving of soft stone: some of the
green-stone and marble statuettes show evidence of this type
of activity (figure 4.12).

Flake-based non-formal tools: description of
attributes

There are 791 flake-based non-formal tools in the sample
(38.7%), and most are fairly small: those that appear to be
complete (n=558) have a mean length below 30mm, and ar¢
slightly less wide than long (table 4.30) (figure 4.13). As was
shown in figure 3.11 there is a tendency for retouched flakes
to be larger than their unretouched counterparts, suggesting
that flakes of an appropriate size — on average around 30mm
maximum dimension — were selected from the more
numerous and smaller flakes to be used as tools. The lengths
of the flake tools, interestingly enough, are very close in size
to the blade tools. Given these measurements, the whole non-
formal tools class can be described in non-specific terms as
an assemblage of small tools that contrasts with the much



Figure 4.13 Retouched Flake Variability (1-3 obsidian, 4 & 5 flint)

larger points, mirrors and large retouched and cached
obsidian flakes.

The 791 flake tools have a total of 880 discretely retouched
edges. The morphology of the retouched areas shows some
Interesting, but not unexpected, comparisons with blade non-
formal tools. For instance, although convex edges are the
second most common delineation (34%), they are nearly as
frequent as irregular edges (37%) which dominate the blade
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tools (table 4.31). This is possibly a result of the natural
rounded edge characteristics of many flakes, so cannot be
taken as necessarily representing deliberate alteration of edge
shape; as such it appears that blank selection was in part
influenced by the desired final edge shape.

Raw material appears to have little influence: the differences
between flint and obsidian edge delineations are minimal.
The only point worthy of note is the trend for more



Figure 4.13, cont. Retouched Flake Variability (6-8 obsidian)

denticulated edges on obsidian than flint tools (approximately
2% versus 7%), which was also seen on the blade non-formal
tools. There are no significant differences in the location of
retouch between raw material groups, although there is an
interesting trend for obsidian flakes is to have been retouched
on the left in preference to the right (25% to 18%). The
opposite is observed for flint flakes (table 4.32). The majority
of retouch on flake tools is direct and occurs on lateral edges
(n=452, or 52% of all retouched edges) (table 4.33). For
those that have been directly and inversely retouched, there is
a tendency for the modification to be located on the left of
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the blank, but if the retouch is bifacial it tends to be located
on both the lateral edges. In all cases proximal edge retouch
is significantly rarer than on the distal edge. Of note is the
tendency for burin facets to originate from lateral edges in
preference to proximal or distal edges. Cross-tabulation of
retouch location by delineation shows that for most blank
locations, irregularly delineated edges are the most common
(table 4.34). Notable exceptions include retouch on the distal
edge, which is most frequently convex. A similar association
— although not as pronounced — was noted for the blade tools
and interpreted as a tendency for distally retouched tools to



Figure 4.13, cont. Retouched Flake Variability (9-16 obsidian)

be scrapers. However, most of the convex delineations on
flakes are found on the lateral edges. There are no significant
differences between the proportions of delineation types
located on the left, right or left and right edges. Some minor
differences can be identified between retouch on the proximal
and distal edge — the proclivity towards convex retouch on
the distal ends has already been noted; but proximal ends are
more inclined towards irregular rather than convex edges,
followed by beak-shaped delineations.

The angles of the delineations supply further evidence of
associations, especially concerning the correlation between
convex edges and semi-abrupt angles (table 4.35). In other
Tespects the patterning appears to be minimal, although it is
worth noting the differences in delineation proportions
between the low angled and the semi-abrupt to abrupt groups
—over 50% of low angled edges are irregular compared with
roughly 35% and 25% of the semi-abrupt and abrupt groups,
respectively.
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The proportion of sub-parallel retouch on flake tools and
blade tools is almost identical, although the incidence of
stepped/scaled retouch on flakes is nearly twice as high on
the latter as on the former (8.5% to 15.6%) (table 4.36). The
biggest difference, however, is the rate of occurrence of
irregular retouch, which is over three times as high on blade
tools (13.2% to 4.0%). One possible explanation of this is
that blade tools possess a greater scope for irregular retouch
than flake tools by virtue of their potentially preferential use
as hafted tools. This may produce irregular morphologies
(and irregularly and denticulated edges) through use, rather
than deliberate retouch.

Metric analysis of non-formal blade and flake
retouch attributes.

For comparative purposes, I have calculated the mean lengths
and widths for blade and flake blanks with different attribute



Figure 4.13, cont. Retouched Flake Variability (17 & 18
obsidian, 19 flint, 20-22 obsidian)
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states under the variables ‘retouch position’ and ‘retouch
delineation’ (tables 3.37 and 3.38).

There are only minor differences within each blank group
across the range of observed attributes for retouch position.
The = -h standard-deviation for all the samples means that
nonc of the differences can be considered statistically
significant. A broadly similar situation is observed for
retouch delineation, although the range of sizes for non-
prismatic blades is slightly higher in this case (e.g. from a
high of 56mm for blades with convex edges, to a low of
22mm for blades with notched edges). The variation between
different delineations for flake and prismatic blade blanks,
however, is not as prominent.

Non-formal tools on other debitage types:
description of attributes.

This category has fewer members than flake and blade based
non-formal tools, and contributes only 3.18% to the sample
of 2043 (n=65). It consists of a disparate set of tools on
crested blades (n=4), core tablets (n=5), shatter (n=36) and
indeterminable debitage (n=20). Because of these low
numbers it is impractical to examine the cross-tabulations
between particular attributes; it is more useful to describe the
patterning of two key attributes — retouch delineation and
morphology — by debitage type.
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There are 69 retouched edges on these pieces as one of the
crested blades, one of the core tablets and two of the
indeterminable pieces of debitage have two discrete instances
of retouch. Retouch delineations show an (expected)
association between particular delineations and debitage
category (table 4.39). This is pronounced in the core tablets,
where the six examples are either denticulated or irregular. In
contrast, the crested blades show a higher amount of
variability of edge delineations over fewer cases. There is a
strong correlation between shatter and irregular delineations,
although convex edges also show a pronounced occurrence,
Edge morphologies are, for the most part, irregular or
stepped/scaled across all categories (table 4.40). The only
notable correlation is between parallel retouch and
indeterminable debitage. As this debitage -category is
probably composed of fragments of once larger pieces -
including tool fragments — it is possible that the examples
with parallel retouch were formerly points (where higher
proportions of parallel retouch were observed), but are now
so badly broken it is impossible to assign them to any other
category.

Synthesis of Results: Typo-Functional
Categorisation

Although the description of retouch attributes provides a
comprehensive account of the morphology of retouched
debitage, it is nevertheless useful to synthesise the results into
typo-functional categories that can be compared to more
conventional analyses.

This component of the analysis was based on the functional
assessment of several edge properties. The functional
categories used here are intentionally broad and
encompassing: precision has been sacrificed for the sake of
accuracy. This permits gross functional groupings to be
inferred along the lines of ‘scraping edge’, ‘cutting edge’, etc.
This scheme provides an elementary but measured
assessment of retouched debitage groups. To a certain extent,
it can be compared to typological schemes developed to
characterise Central Anatolian assemblages (particularly Can
Hasan III), insofar as there is some shared basic vocabulary,
such as ‘scraper’ and ‘notch’.

The method is based largely on methods developed, and
successfully implemented, by Grace (1989; 1992), with some
further suggestions taken from Hurcombe (1992). Its basic
principal is that within certain constraints, edge morphology
and blank shape have a direct bearing on edge function. In
some cases this is logical and apparent — pointed edges, for
example, are inappropriate for scraping or cutting
Distinctions between cutting and scraping edges, however,
are less obvious although the latter will be typically
characterised by steeply angled edges, whereas the former
will be more inclined to show low angled, and possibly
bifacial, edges. As I have used it, the methodology is not
faultless; Grace envisioned macroscopic data being



Figure 4.14 Examples of Non-Formal Piercing Tools

correlated with microscopic data to provide an accurate
assessment of edge use at a relatively precise level. I am only
interested in the broadest categories of use — primarily
scraping, cutting, and piercing/drilling — so my assessment
included only macro edge attributes. When distinct edge
properties such as notches or denticulated edges were
encountered these were incorporated in the functional
classification, such as ‘notched scraping edge’ or
‘denticulated cutting edge’. As such, this cannot be
considered a functional analysis — hence, my use of the term
‘typo-functional categorisation’.

When two or more edge functions were recorded on the same
blank, the tool was recorded as ‘multi-tool’. This
classification, when combined with blank information,
provides a reasonable summary of ‘type’ along the lines of
‘flake scraper’, ‘blade denticulated cutting tool’, etc. It is
worth noting that with regards to this classification, the whole
tool is greater than the sum of its individual retouch
attributes. In other words, some additional attributes —
thickness and ventral curvature of the retouched edge, for
instance — were impractical or impossible to measure
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accurately, but occasionally had a defining influence on the
typological category into which a tool was placed. The
retouch attributes are valuable, not so much as a guide or
checklist for typological classification, but as a means to
characterise non-formal tool assemblages by retouch
morphology. In a sense, the contrast is between technological
and typological analysis — the two have different aims, but
can nevertheless complement each other.

Description of typo-functional categories

Overall, the most common typo-functional class identified is
what has generally been described as ‘cutting tools’. These
include pieces where the modification is generally low angled
and located in a manner that appears to facilitate the
movement of the tool edge in a (typically) lateral cutting
motion. Of the 1,094 pieces in this group, 46% had one area
of retouch, 53.9% two, and 0.1% three distinct areas of
retouch. Almost 80% of this tool class are blade-based (see,
for example, 4:11 10-17). This broad group also includes two
types conventionally referred to as ‘backed knives’ and sickle
elements. The former stands out as some of the retouch
appears not to be connected with a cutting edge, but a
modification to facilitate the handling of the blade:
modifications on 67 pieces (6% of all cutting tools) appear to
be backing retouch. The latter group can only be
convincingly identified by the recognition of glossed edges.
There is only one piece in the entire analysed assemblage
with evidence of the gloss that is typically attributed to
cutting siliceous plant materials. This is a flint blade, and as
there are several other flint blades of similar morphology
without gloss, it appears to be an anomaly. This leaves only
obsidian blades as potential sickle elements, but as gloss
cannot be recognised on obsidian, unequivocal identifications
could not be made.

The other categories are more straightforward, as
conventional criteria were used for their classification.
Scraping tools, for instance, are typically characterised by the
presence of semi-abrupt to abrupt retouch, usually on convex
edges, although irregular, occasionally concave or
denticulated delineated edges were identified. 87.8% of
scraping tools had one discrete area of retouch, 11.6% two,
0.4% three, and 0.2% had four discrete areas of retouch. Just
over 19% of scrapers are made on blades (see, for example,
figure 4:11 1-3). Scraper retouch on blades occurs most
frequently on the lateral margins, but approximately 16% of
blade scrapers can be considered as end-scrapers. Flake
scraping tools are also customarily retouched on the lateral
margins, although 25% show distal modifications (see, for
example, figure 4:13 6-8, 9-10, 12-13, 15-16). There is
considerable size variation in this group, more than in any
other of the non-formal tool categories. The sizes of the
complete examples range between 13.9mm and 107.3mm
(n=333). The larger pieces often display more regular and
‘structured’ edges, insofar as the retouch is well executed and
creates a well-defined convex delineation. A frequency
distribution shows a positively skewed curve, with a



Figure 4.15 Obsidian Stone Carving Tool

possibility of a second mode at approximately 50mm.
Generally, however, the distribution reveals that despite a
considerable size range, there is no clear division between
larger and smaller flake scrapers.

Piercing/drilling tools are typically small, with areas
modified to make awl-like tangs that are suitable for
punching, drilling or otherwise piercing small holes in a
variety of materials (figure 4:14). The edge delineations for
these tools fall into the categories beaked, short- and long-
tanged, and retouched-to-a-point. Of the 85 pieces, only two
had more than one discrete area of retouch. Approximately
41% of piercing/drilling tools are manufactured on blades.
The length of complete pieces ranges between 15mm and
75mm (mean=21.2mm, n=33). Those on prismatic blades are
the largest in the group, with a mean of 28.4mm.

Notched tools are found on both blades and flakes, with a
slight majority on prismatic blades. The notches tend to be
singular indentations created by direct sub-parallel to scaled
removals along the lateral edges. Only three had more than
one notch. Less common, although present are notches at the
distal or proximal ends. Approximately 59% of notches are
blade-based tools. Complete notched tools range in length
between 9.4mm and 38.7mm (mean=23.8mm, n=33), but
with a group mean of 25.6mm, the notches on flakes are the
largest in this category.

Stone carving tools’ are a unique group of objects for they do
not exhibit traditional retouch, but modification that can only
be attributed to grinding (figure 4.15). This occurs more
frequently on blades, although it was also recorded on flakes.
The rounded and worn edges appear to be the result of their
extended use on hard abrasive materials such as the green-
stone, or on other soft stone materials which occur in
abundance at Catalhoyiik. As a group of tools, they are the
largest in the non-formal assemblage, ranging between
28.9mm and 65.9mm, with a mean of 44.8mm. Three of the
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four examples are made on blades. There is little qualitative
difference between the edge damage on the blade and flake
varieties, although the flake tool has substantially more
evidence of wear.

Burins can also be distinguished from the other retouched
tool categories by virtue of their distinct manufacturing
technique. The majority of the 21 burins in the assemblage
are transverse burins on a break. A smaller number can be
characterised as burins on lateral retouch, in addition to the ¢
burins on flakes. There was one multiple burin on a blade,
where both the left and right edges possessed a removal facet,
Burins on blades range between 15mm and 30mm long,
whereas the larger flake varieties fall between 21.9mm and
39.2mm. Their low incidence prohibits making any
conclusions about the meaning of these distinctive tools
except to say that they are present in the assemblage, but in
very small numbers.

As indicated earlier, the combination tools consist of 93
retouched pieces which exhibit more than one type of
functional edge. Almost 40% of combination tools are made
on blades. A total of 84 pieces exhibit two, and a further 9
blanks have three different functional areas of modification,
The edge classifications follow the criteria used for the tool
classifications with the exception of ‘chisel’, which simply
refers to an edge which exhibits the characteristics of a piece
esquillée — crushing and scarring — except that it is restricted
to a single edge rather than being bipolar. Combination tools
with two functional edges are most commonly scrapers with
an additional area of retouch, typically cutting, drilling, or
chisel edges. Those with three edges are again most
frequently scrapers with further retouch in the form of
cutting, piercing/drilling, chisel edges (table 4.41). There are
eight combination tools with burin edges, four of which are
burins on flakes, and four are burins on transverse breaks.

Figure 4.16 Obsidian Burins
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There is a striking association between debitage types and
typo-functional class. Notable differences include the
significantly higher percentages of scraping tools on flakes,
and cutting tools on blades. Differences between prismatic
and non-prismatic blades encompass proportions of
drilling/piercing tools, although non-prismatic blades show
the highest proportion of indeterminate types. The few burins
occur most frequently on prismatic blades, although two
flakes and two pieces of shatter also display this form of tool.
Combination tools occur most often on flakes.

Summary of Retouched Debitage
Analysis

Several important objectives have been accomplished in this
chapter. First, several primary types have been established
and the influences of raw material and blank type determined.
Secondly, the projectile points — arguably one of the most
important classes of tool at Catalhdyiik — have been broken
into 12 distinct types using statistical techniques. Thirdly, the
retouched characteristics of the large collection of other
retouched blade and flakes have been comprehensively
described and correlations of key attributes were identified
for blade-based, flake-based, and other debitage. Finally,
these pieces were classed into broad typo-functional
categories, providing an overview of the functional variation
of this component of the assemblage.
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Graph 4.1 Frequency distribution of obsidian and flint retouched blade lengths..
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Graph 4.3 Relationship between point lengths and widths.
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Graph 4.4 Comparison of tanged and untanged point lengths by widths.
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Graph 4.5 Point cluster diagram.
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Graph 4.6 Point principal components analysis.
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Graph 4.7 Point type retouch morphology variability.
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Graph 4.8 Frequency distribution of piéce esquillée lengths.
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Graph 4.9 Frequency distribution of piéce esquillée widths.
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Graph 4.11 Relationship between piéce esquillée length:width ratios and thicknesses.
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TECHNOLOGICAL SYNTHESIS AND REGIONAL COMPARISONS

The Obsidian Technological Strategies

I here use the term ‘strategy’ to suggest that there was an
identifiable logic to different ways in which obsidian and flint
were exploited. To this end, there are at least four strategies,
and possibly five or six, to the production and/or use of
obsidian. These can be equated to the idea of the operational
chain, described in some detail in Chapter II.

Overall, given the general lack of cortical surfaces, much of
the obsidian can be assumed to have been imported in a
preformed state. The actual state, however, varies between
methods. For example, the large bipolar blades show no
evidence of associated cores or core-derived products and
may have been imported ready made. They may have been
produced on site in an unexplored portion of the mound. In
any event, their bipolar technology is sufficient to distinguish
them from the other two groups and justifies this being called
Obsidian Strategy I. Blanks from this system are either
retouched to form a type of projectile, or are cached in an
unmodified form.

The presence of obsidian crested blades, however, points to
some blade core preparation occurring on site, either by
pressure (Obsidian Strategy II) or percussion (Obsidian
Strategy III) techniques. In the case of the former,
preparation apparently involved manufacturing a platform by
a series of overlapping removals creating a faceted platform
with an angle at, or approaching, 90 degrees. Reduction was
carried out around the complete circumference of the core
using pressure, after immobilising the core in some fashion
(refer to figure 3.10 for examples). Removals of blades were
facilitated by grinding and/or faceting the core edge,
removing the lips caused from previous removals, and
isolating places for removal devices to be placed. When
platform/removal face angles were in excess of 90 degrees,
the platform could be rejuvenated by removing a tablet with a
(typically) single blow, thereby enabling further removals.
Discard, or abandonment, of some cores occurred when
further removals were still possible, whereas other pressure
blade cores were turned into flake cores. Because of the
immobilisation requirements for pressure debitage, it may be
that the time of abandonment was dictated by the width of the
core dropping to such a size that the immobilisation device
could no longer securely hold it (Migal 1994: pers. com.).
This may explain the occurrence of a few larger flakes cores
that bear the scars of former pressure blade removals. The
removals were subsequently truncated and/or selected for a
variety of non-formal tools. This was the almost exclusive
use of prismatic pressure blades.
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Obsidian blade cores which were not reduced by pressure
techniques, Obsidian Strategy III, are not as standardised.
Given that some are of a fairly small size, it may be that a
few are former prismatic blade cores. The presence of some
large non-prismatic single-platform blades shows that in
other cases this does not appear to be the situation, and a
decision had been taken to use percussive methods from the
start. Their variation prevents any generalisation that would
encompass all instances. There is little evidence to show that
these cores were prismatic blade cores, which were
abandoned, sometime in the reductive process, suggesting
that they were directly selected for percussive blade
production. There is little evidence of maintenance or
rejuvenation activities, but examination of the proximal edges
of single-platform non-prismatic blades often shows that
considerable edge preparation occurred principally
grinding and faceting of the proximal removal face. Blades
from these cores were typically truncated by snapping or
side-blows and selected for ‘non-formal’ modification, pieces
esquillées or, with some of the larger pieces, point
production.

Finally, there is abundant evidence for non-standardised
obsidian flake cores and associated debris, which form
Obsidian Strategy IV. In earlier levels, before the
introduction of pressure techniques, raw material can be
assumed to have been imported for this purpose. In later
levels, flake cores in some instances were abandoned blade
cores, although my inclination is that a small amount of
material was still being imported and used immediately for
flake production. Flakes were used for a variety of non-
formal tools, piéces esquillées, and some points. It is
common to find that these cores show evidence of
considerable battering and crushing, so their end use may
have been as wedge or chisel like implements.

There is also the possibility of a fifth and sixth strategy. One
concerns the large obsidian flakes with well-prepared
platforms (V) that are often turned into heavy scraping tools
and possibly some of the smaller bifacial pieces. As with the
large bipolar blades, no cores have been associated with
these, so they may have been introduced as ready knapped
blanks or tools. The other is the possibility of large pieces of
material being introduced for the manufacture of obsidian
mirrors (VI). Finished mirrors have several requirements that
may not have been met by more ubiquitous material used for
flake cores. Additionally, the quality of the raw material
would need to match that of the prismatic blade cores,
whereas flake cores could use nodules with flawed interiors.
The likely scenario is that, in addition to material pre-



selected for blade core manufacture, a variety of other
material was imported, the better pieces being taken for large
flake cores and mirror production, the smaller, inferior pieces
being used for standard flake production.

The Flint Technological Strategies

In contrast to obsidian, the flint technological system is
relatively straightforward. At least four flint strategies can be
identified. The first involves the acquisition and working of
large blade blanks. Unlike the obsidian examples, these are
not bipolar blades, but appear to be derived from single-
platform cores made of fine-grained tabular flint. These are
the source of the flint daggers, which are selected from the
largest and finest-grained raw material, whereas lesser quality
flint was often used to create ‘retouched-to-a-point’
implements. It is interesting that some of these blades do
retain evidence of cortical surfaces. There is no evidence for
these blanks having being produced on site.

Flint Strategy II appears to be a functioning pressure blade
system, suggesting that this technique was not exclusively
restricted to obsidian. Flint crested flint blades have been
found, which show that some elements of blade core
preparation were being conducted on site. Examination of the
flint core indicates that the process of reduction was likely to
have been much the same as for obsidian. It is interesting to
note that the single example of a flint pressure blade core has
been abandoned at roughly the same stage as some of the
obsidian cores. These blades also appear to have been
truncated and/or used for non-formal tool manufacture.

Other flint blade production forms Flint Strategy III, although
like Obsidian Strategy III, there is considerable variation in
this group. Platforms appear to have been generally well
prepared, although no evidence of rejuvenation flakes were
found. Blades from this sub-system were used for a variety of
non-formal tools, pieces esquillées, and projectile points.

Finally, Flint Strategy IV consists of flake core reduction and
flake tool manufacture. Local flint appears to have been the
focus of this reduction strategy, as there are a large number of
cortical surfaces on these cores that are indicative of the use
of low quality cobble flints. Flakes from these tools were
routinely used for non-formal flake tools, particularly
scrapers and piéces esquillées. In most cases, when the core
reached a stage where it was too small to be worked
normally, it was turned into a chisel/wedge type implement. It
is possible that in some instances debitage resulting from this
process were used as tool blanks (hence, ‘cores of piece
esquillée type’).

Comparative Technology and Typology

Of concern here are comparisons between debitage
techniques at Catalhdyiik and the other Central Anatolian
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sites described in Chapter I, and broader comparisons with
the Near Eastern Neolithic. Unfortunately, of the excavateg
central Anatolian sites examined, few reports of the knappeg.
stone artefacts discuss technological characteristics i
sufficient detail for specific techniques of knapping to be
compared to Catalhdyiik. Can Hasan III is an exception, and
reports on the Asiklihdyilkk and Suberde material provide
sufficient details on core morphology for some aspects of
debitage techniques to be compared.

Neolithic lithic assemblages have been most comprehensively
examined from Levantine sites, providing an impressive
corpus of data with which the less thoroughly examined
Anatolian sites can be compared. In general terms, PPNB
lithic industries in the Levant are typically based on the
manufacture of blades from double ended elongated cores,
termed the Naviform method. Suzuki and Akazawa (1971)
and more recently Wilke: & Quintero (1994) have
demonstrated that this sophisticated method of core reduction
involves a number of structured reduction stages requiring
much skill and knowledge of flint fracture dynamics
(Nishiaki 1992:100). The dominant raw material used for
Naviform blade production was fine-grained tabular flint.
Nishiaki has demonstrated that on many northern Levantine
sites this flint was a non-local material which was imported
into many PPNB sites (Nishiaki 1993). Locally available
course-grained flint, unsuitable for blade cores was used for
the production of flake tools, and required considerably less
expenditure in raw material procurement and core
preparation. For the most part Southeastern Anatolian PPNB
sites are broadly comparable to their Northern Levantine
neighbours, sharing Naviform techniques and similar tool
forms, including projectile point types. Analysis of late
PPNB and early ceramic Neolithic flint production in the
Northern Levant suggest that the use of fine-grained flint is
replaced by an increased use of local course-grained flint and
a rise in flake based production technology. It has been
argued that this is a direct result of the shift from the PPNB
economy of hunting and agriculture towards herding and
agriculture, as the collection of the fine-grained flint
necessary for Naviform core production was an activity
embedded in the movement of hunting parties (Nishiaki
1990).

As with aceramic Anatolian knapped-stone, the Southeast
shows broad similarities to the Northern Levant, but Central
Anatolian knapped-stone industries exhibit several important
differences. Most important of these is an increase in blade-
production technology, particularly pressure-blade, and an
emphasis on the production of large projectiles and bifacially
retouched pieces. What evidence exists suggests that all the
Central Anatolian Neolithic sites display this tendency
some degree, although unfortunately little detailed
information exists for any site of this period, except for
Catalhdyiik. The following paragraphs compare the key
characteristics of debitage technology and tool composition
for the main Aceramic and Ceramic Neolithic sites in Central
Anatolia to the Catalhdyiik industry.



Asiklihoyiik

Asiklihoyik is the earliest Central Anatolian Neolithic
industry that can be compared in any detail to Catalhoyiik.
Ian Todd's collection of obsidian and flint artefacts from
Asiklihdyiik provides most of what is known about the
material, but the knapped-stone industry from current
excavations is being studied by Nur Balkan-Atli, and some
additional details are available (Balkan-Ath 1991; 1994). The
site is located in close proximity to the Central Anatolian
obsidian sources and large numbers of blocks and primary
preparatory pieces are present, suggesting that core
preparation took place on site. Nearly a third of the material
is described as waste and can be attributed to initial reduction
stages. Cores are common (2.5%), of which bipolar blade
cores are the most frequent (Balkan-Alt1 1991:146). Flake
and blade blanks constitute approximately one half of the
knapped-stone assemblage and worked pieces appear to have
a restricted variety of forms. The results of Todd’s surface
collection (Todd 1966) also demonstrate the paucity of
projectile points (4% of Todd's tool assemblage), while
scrapers are the most common retouched group. ‘Heavy’
scrapers on flakes with a circular or semi-circular shape are
common, as are end- and double-ended scrapers, and scrapers
on blades. In this regard, there is some similarity with the
larger heavy scrapers from Catalhdyiik. One pronounced
difference, however, is that at Asiklihoyiikk there is a
microlithic element in the industry, comprising 4% of Todd's
analysed sample of tools. Burins are infrequent at both sites,
but while there are few piercers and borers at Asiklihoyiik,
they are numerous at CatalhOyiik. It is surprising that there
are so few retouched flakes from excavated contexts (Balkan-
Ath 1991:149). Until the full publication of the excavation is
available, this is the only information that is currently
available concerning the specifics of the Asiklihoyiik lithic
industry.

In general terms, Asiklihdyiik shares characteristics with
PPNB sites in Southeastern Anatolia and the Northern
Levant, particularly its reliance on double-ended or bipolar
cores which resemble those of the Naviform technique (Esin
1991: plate 12). At the same time it differs enormously
because of the overall paucity of projectiles, and the few that
have been found are dissimilar to typical Levantine forms.
Both these characteristics — bipolar cores and few projectiles
- suggest a fundamentally different obsidian industry from
that at Catalhoyiik.

Suberde

At Suberde, the knapped stone is approximately 90%
obsidian, with flint and smaller amounts of quartz and basalt
making up the remainder (Balkan-Ath 1994:123).
Approximately 1.4% of which were cores and core-
fragments. Most cores were broken — although 11% of the
complete examples were pyramidal, 2% discoidal and 0.5%
described as tabular (Bordaz 1968:52). Roughly, 15.9% of

67

the assemblage consists of specialised tools, or fragments of
specialised tools. A further 10.4% of the assemblage
comprises retouched blades and flakes (Bordaz 1968:52).
The projectile points and projectile point fragments, were the
largest single class of artefact recovered at Suberde after
irregularly retouched blades and flakes, but only 32 complete
specimens were found. Notched and denticulated tools,
piercing tools and backed blades have no clear patterning in
their distribution, nor do circular, end and side scrapers — the
most common group of formally retouched artefacts after
projectiles. Sickle-blades are made of flint, with sheen on at
least one edge. Microliths, including geometric microliths,
were also found. Prismatic rods, thought by Bordaz to be
tools used to retouch stone, have also been identified.
Irregularly retouched flakes and blades, however, are the
most common type of stone implement, numbering over
4,000 pieces with flint contributing approximately 25% to the
total. Bordaz distinguishes between retouched for use and
retouched by use on the basis of the regularity of the scarring,
concluding that the majority are retouched by use (Bordaz
1968:56). He classified the majority of these irregularly
retouched pieces as cutting or light scraping implements.
Based on this description, Suberde is much more closely
related to Catalhoyiik than Asiklihoyiik, particularly because
of the predominance of blade cores and what can be
described as non-formal tools. The high percentage of
retouched to unretouched debitage is also similar, although
this may owe more to collection strategy than to cultural
phenomenon. However, although projectiles are described as
abundant — and have some parallels with Catalhdyiik — not
nearly as many were found at Suberde. This is particularly
interesting, as Suberde has routinely been described as a
(potentially seasonal) settlement oriented towards hunting,
whereas Catalhdyiik is a community that is dependant on
agriculture. Other important differences concern the presence
of microliths and flint sickle-blades at Suberde, neither of
which are present at Catalhdyiik. As with many of these
assemblages, however, the lack of more detailed information
makes comparisons difficult.

Can Hasan III

The Can Hasan III knapped-stone assemblage was
comprehensively studied by Kathy Ataman for her Ph.D.
research at the University of London (Ataman 1989). The
excavation used water sieving, and over 70,000 pieces of
knapped-stone were recovered, of which almost 70% were
small chips normally overlooked or lost through traditional
dry sieving or pick-up recovery techniques. Approximately
14,000 pieces were from phased contexts (roughly 4,200 of
which were non-chip macro-debitage). Ataman’s study
focused on the typological, technical, and functional
characteristics of the assemblage and it represents a Very
thorough and detailed analysis of a Central Anatolian lithic
assemblage. However, while the artefacts do. have a
stratigraphic position, there is little other information about
the context from which they were recovered, prohibiting any



discussion of patterning between houses or areas.
Nonetheless, Ataman’s study does have value in that it is a
comprehensive analysis of a knapped-stone technology. It is
important for this thesis, because it comes from a site that is
both geographically and chronologically the closest
excavated site to Catalhoyiik.

As is the norm for this region, obsidian is the main material
used for the knapped-stone artefacts, forming over 97% of
the assemblage. Most of the Can Hasan III assemblage
consists of small chips (about 68%) and flakes (over 27%).
Other debitage forms are cores and core fragments, of which
there were 92 pieces in the assemblage (21 phased), the vast
majority of which were small, fragmentary and irregular
(Ataman 1989:68). The most numerous of these were
opposed platform obsidian cores, although eleven different
types of cores on both obsidian and flint were identified. The
opposed platform blade cores appear to be broadly similar to
those from Catalhdyiik, in that they are generally small and
irregularly formed. Some of the opposed platform flake and
irregular flake cores are also similar but, beyond this, there
are very few differences. In addition to the huge amounts of
chips and unretouched flakes, several other debitage
categories were found, including core tablets, trimming flakes
and crested pieces. The core tablets are not nearly as well
formed as the Catalhdyiik examples, and trimming flakes
could not be conclusively identified in the Catalhdyiik
assemblage. The Can Hasan III crested blades appear to be
somewhat larger than the Catalhdyiik examples, but
otherwise are similar. Unretouched blades, shatter, piéces
esquillées, as well as a special type of debitage termed
‘snapped bulbar piece’, a by-product of projectile-point
manufacture, formed the remainder of the Can Hasan III
debitage. This last piece was not detected in the Catalhdyiik
assemblage, although shatter and piéces esquillées were
found in abundance and are very similar in quantity and
quality.

There are also some differences between the blades from the
two sites: an analysis of debitage to determine the flaking
mode employed in the debitage process was conducted by
Ataman, which suggested that direct (soft hammer)
percussion, as opposed to a punch or pressure mode was
employed for the majority of the debitage (Ataman 1989:72,
87). It is very likely that some of the Catalhoyiik blades were
also manufactured using soft hammer techniques, particularly
the large non-prismatic blades, but no evidence of the
pressure techniques which characterise the later levels were
found at Can Hasan III. Unfortunately there was no
comprehensive metric analysis of debitage, so detailed
comparisons cannot be made along these parameters. There
is, however, a histogram of blade widths which shows that
blades are smaller. This corresponds to the cores, which are
also much smaller than those from Catalhoyiik. Blade widths
range from about 5 to 21 mm, with a modal value of 7mm,
and a smaller secondary peak at 12mm. This was considered
inconclusive evidence for a separate bladelet industry, but it
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is interesting that the widths of CatalhGyiik blades are
equivalent to the secondary peak of blade widths.

As is the trend at Catalhdyiik, there are considerable
differences in the manner in which obsidian and flint were
used at Can Hasan III, although manifested in slightly
different ways. Tabulation of debitage classes by raw
material show that 20% of all blades are made of flint,
despite flint contributing less than 3% to the total debitage
count (Ataman 1989:75). At Catalhoyiik, the ratio of flint to
obsidian for all blades is comparable to the overall ratio of
flint to obsidian, yet over 24% of the non-prismatic blades
are flint. At Can Hasan III, there are also more flint cores and
core tablets (roughly 14% and 17% of all cores and core
tablets respectively), than one would expect given the small
contribution that flint makes to the total industry. Obsidian,
however, comprises the vast majority of all other classes of
debitage. The high numbers of obsidian chips were attributed
to pressure flaking of projectile points, which are primarily
made on obsidian (Ataman 1989:75). In addition, piéces
esquillées and snapped bulbar pieces are exclusively on
obsidian. These differences can possibly be attributed to
different locations of production of these two materials over
the settlement, affecting the proportions recovered in
excavation or, alternatively, to discard behaviour. Given the |
large numbers of flint blades, it does appear that flint was
used preferentially for some forms of blades both at Can
Hasan III and at Catalhdyiik. |

The tool typological scheme at Can Hasan III was exhaustive
and included numerous sub-types of projectile points and a
variety of blade and flake tools. As at Catalhdyiik, burins
were found infrequently. Descriptions of certain functional
categories of retouched blades and flakes show some
similarities. Scrapers, for instance, occur mainly on flakes,
although blade based scrapers also occur. Their irregularity is
noted (Ataman 1989:120). Piercers occur more frequently on
flint, as at Catalhoyiik, and are formed mostly on blade
blanks. Blades retouched to a point were present in the
assemblage, as were combination tools. Ataman’s ‘blades
with retouch on both edges’ type is common, but not as
frequent as at Catalhoyiik. Her largest categories, however,
are ‘retouched flakes’, followed by ‘retouched blades’, the
specific characteristics of which cannot be compared to the
Catalhoyiik assemblage. In general, however, there appears to
be a close affinity between the Can Hasan III and Catalhéyﬁk
tool assemblages — particularly so with the earlier levels at
Catalhoyiik.

Unlike Catalhdyiik there appears to be little change in the
production technology over time except for a slight increase
in the proportion of flint, and possibly a smaller proportion of
cores in later phases. There may also be some variation in the
proportion of blades, bladelets and chips in the assemblage,
with more being found in the upper phases, although in all
cases, the differences are slight (Ataman 1989:76).
Generally, however, differences between phases at Can
Hasan III are few; no significant change in technology, 1aw-
material, or tool forms were identified. This observation
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Hacilar

The eleven pieces of knapped-stone from the aceramic levels
of Hacilar were studied by Peter Mortensen and consist of a
conical blade core, two flakes, four blades and blade
fragments, a fragmentary projectile point, a possible
fragmentary dagger, a retouched core which was thought to
have been used as a knife, and a notched blade (Mortensen
1970:154). Little can be deduced from this assemblage
because of the extremely low number of pieces collected. The
later Neolithic material, from which only 533 pieces were
recovered, consists of 26 blade cores, 2 flake cores, together
with 4 flakes and 451 blades, including a hoard of 363 flint
micro-blades. A very small amount of retouched tools were
found, which include flake scrapers, serrated blades, sickle
blades, micro-points, and irregularly retouched blades and
flakes (Mortensen 1970:156).

There are several similarities in reduction technique and tool
composition between earlier and later Neolithic Hacilar and
Catalhoyiik. In particular, the flint blade cores of the later
Neolithic at Hacilar appear to be prismatic pressure blade
cores. The fact that these are not present in the earliest levels
of either site strongly suggests that it is a later development
that begins in what can be considered the middle Neolithic,
and extends into later Neolithic period in Central Anatolia.

The few differences between the two assemblages are that
projectile points are absent at Hacilar, and serrated sickle
blades are absent at Catalhdyiik, although many of the
truncated obsidian blades could easily have been hafted and
used in a similar manner to those at Hacilar. Perhaps the most
obvious difference, however, is that only 42% of the
assemblage at Hacilar is obsidian. The most likely
explanation of this is the settlement’s location; at the same
time further away from the obsidian sources and closer to
suspected flint sources, Hacilar may not have been as active a
participant in the economic process of obsidian acquisition as
the sites further east.

Erbaba

Knapped-stone artefacts from Erbaba are not numerous,
consisting only of approximately 1,800 pieces, of which
1,400 are unretouched blades, flakes, chips and debitage.
Projectile points are not abundant, although sickle blades,
notched and denticulated tools are common (Yakar
1991:149). End and flake circular scrapers, backed blades
and piercers were also found, mainly on flint. On the basis of
available information few comparisons can be made,
although it is interesting to note that, as at Hacilar, but unlike
Catalhyiik, flint sickle blades are common.
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Mersin (Yiimiiktepe)

The site of Mersin, near the Southeastern Mediterranean
coastal city of the same name, is frequently compared to the
Catalhoyiik material as a large obsidian industry was
recovered during excavations in the early part of this century
(Garstang 1953). However, the subsequent loss of dig-
records prevents comment in any detail, save to say that the
two assemblages share the presence of pressure blade
production and a abundance of large obsidian points. These
two traits alone suggest a close link between the two
assemblages, both technological and typological.

Typological Comparisons

For the same reason that an all-encompassing typological
analysis is difficult to apply to the Catalhdyiik assemblage,
conventional typological comparisons with other Neolithic
sites are equally problematic. With the exception of two or
three highly distinctive and standardised types of artefacts,
the immense variability of the tool assemblage is better
accounted for by attribute analysis and technological
comparisons. The bifaces and ‘points’ are effectively the only
class of obsidian object where standard typological
comparisons can effectively be made.

Can Hasan III (Ataman 1989: fig. 53) and Suberde (Bordaz
1966) share some similar point forms, particularly with
Catalhoyiik Types 8, 9, 10 and 11. The large Group 1 points
(i.e. Types 1 to 5) from Catalhdyiik are not represented at
these sites. One or two points recovered from Asiklthdyiik
have parallels with Catalhoyiik Type 6. However the
characteristic ‘single-shouldered’ point from Asiklihdyiik is
not seen at Catalhdyiikk. Several of Ian Todd’s survey
collections from Central Anatolia also contain small to
medium bifacial, tanged and occasionally shouldered points
that are similar to those in the Catalhdyiik assemblage: e.g.
those from Kumluk Tepe (Todd 1980: fig. 16), Degirmen
Ozii (Todd 1980: fig. 17), Pmarbasi-Bor (Todd 1980: fig.
28), Sapmaz Koy (Todd 1980: fig. 32, 33), and Tepecik-
Ciftlik (Todd 1980: fig. 35). Overall, there appears to be a
shared tradition of small to medium bifacial pressure point
manufacture in Central Anatolia. Given the similarity
between these and Byblos-like points, it may have its origins
in the Levant. However none of these sites show evidence of
any of the very distinctive larger Group 1 projectiles (Types
1 to 5). Only three sites beyond Catalhdyiik and the Konya
Plain possess evidence of these forms. These are Koskhoyiik
(Silistreli 1985) and Ilicapinar (Todd 1980; Mellaart 1958) to
the north and Mersin (Garstang 1953) to the south, all of
which are either contemporary with, or slightly later, than
Catalhoyiik. There are similarities with larger points from
even further afield. Some parallels can be drawn with the
larger points from Cafer Hoyiik (Balkan-Ath 1994: fig. 57,
58), and Neolithic Levantine sites such as Bougras contain
evidence of larger spear-like points (Roodenberg 1986).
Despite this, the remarkable proliferation and dominance of



large projectiles during the later history of Catalhdyiik
suggest that there was a largely independent tradition for the
production of such objects, further contributing to the sites
idiosyncratic nature and divergence from its more typical
early Neolithic characteristics.

The apparent tendency at Catalhoyiik for flint to have begp
selected over obsidian for the manufacture of differen
classes of debitage and tool also occurs at other Anatoliap
Neolithic sites: sickle-blades and piercers were mainly
manufactured from flint blanks at Suberde, and flint was ugeq
preferentially for scrapers and piercing tools at Can Hasap

I recognise, however, that these assumptions entail the 11 Fjint is a structurally more robust raw material thay

adoption of a fairly normative view of what style means.

Specifically, that different styles of projectile points exist in
time and space because different ideas about how to make
and use projectile points were held by different groups of
people. The converse, that similar styles denote shared ideas
about design, is also assumed (cf. Conkey 1990:9). Whether
this is justifiable from a theoretical viewpoint is debatable as
the question of whether similar design always implies cultural
affinity is a thorny one:

From the rootedness of style inquiry in culture-history,
and thus in the history of our archaeological practise,
it is not surprising to see — despite subsequent
reconceptualisations of the archaeological record and
of the uses of style in archaeology -- the persistence of
attempts by archaeologists to try to account for
‘similarity-relations’ that appear to obtain among
artefacts and cultural products... We have remained
‘forever hopeful’ that such similarity-relations may be
taken as evidence for historical and cultural
relatedness of artefacts -- and by extension, of their
makers — so that we might read history, if not culture,
from styles (Conkey 1990: 8, in part quoting Davis
1990).

This cannot be adequately resolved in the context of this
discussion. It is perhaps suffice to note that stylistic affinities
do not necessarily imply direct cultural relationships, but are
at least suggestive of a common cultural phenomena that is
rooted in some form of historical association.

Raw Material Use and Acquisition

Although obsidian provides the raw material for most of the
lithic assemblage in western central Anatolia, flint is a small,
but important component of most assemblages. At
Catalhoyiik, what can be assumed to be local (or at least
regional) cobble flint was used as well as non-local imported
tabular flint. The former was likely to have been obtained
from local wadis or erosional deposits, including gravel beds
and other alluvial deposits within a day’s walk north of
Catalhoyiik. Fine-grained tabular flint, particularly the
translucent variety used to manufacture the daggers, does not
exist on the Konya plain and would needed to have been
imported. Tabular flint sources are found in the Beysehir
region and in the Taurus mountains (Balkan-Atl 1994:37),
Karamanmaras and Gazientep provinces (Garrard et al.
1997), and northern Syria to the south-east (Nishiaki 1993).
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obsidian, and it appears to have been selected for implements
that required a stronger and less brittle edge than obsidian
could provide. One additional example of differential
selection includes the finely pressure flaked and ground
hilted daggers, which represent some of the finest examples
of knapping expertise at Catalhdyiik. These only occur on
very fine-grained honey flint. At Suberde, Can Hasan III and
Catalhoyiik, coarse-grained flint is generally more intensively
worked than obsidian; proportions of retouch on the former
consistently outweigh the former. This suggests that flint may
have, as has often been suggested, been more difficult to
acquire than obsidian, particularly if obsidian was being
imported to Neolithic sites on a regular basis through some
form of exchange network. As outlined in the following
paragraphs, this hypothesis is in part supported by the
observation that obsidian is extensively prepared before its
introduction into the on-site technological system. At
Catalhoyiik, cortical surfaces on coarse-grained flint are far
more common than on obsidian, suggesting that preparation
of at least some ‘raw’ flint was occurring on site. However,
there were far fewer instances of cortical surfaces on the
finer-grained material, supporting the claim that this too was
a pre-prepared, imported material.

Turning to obsidian, it is well established that separate
geological outcrops of obsidian contain distinct proportions
of trace elements. In principal, therefore, it is possible to
identify the source of individual pieces of obsidian occurring
in archaeological contexts on the basis of their elemental
composition. The archaeological implications of this caused
much excitement throughout the 1960’s and 1970’s and the
pioneering work on obsidian in the Near East was conducted
during this period by Renfrew, Cann and Dixon who, within a
more general framework of examining the mechanisms of
obsidian distribution throughout the Near East and Aegean,
also worked on identifying and characterising the various
geological sources of obsidian in Southeastern Europe and
Anatolia (Dixon 1976; Dixon et al. 1968, Renfrew et al.
1968).

Trace element analysis of obsidian from Can Hasan 118
Asiklihoyiik, Hacilar, and Catalhdyiik suggests that th§
Neolithic inhabitants of Central Anatolia obtained their
obsidian primarily from the various sources in the
Cappadocian region of Central Anatolia (Wright 1969; Dixon
1976; Todd 1980; Bloedow 1987; Ataman 1989) (figure 6.3).
There are also several obsidian sources in the Lake Van
region of eastern Turkey that supplied both eastern Anatolian
and Levantine settlements from the aceramic Neolithic
onwards, but there is no evidence that these were used by
Central Anatolian Neolithic groups. Analysis has determined



that obsidian from Can Hasan III was obtained primarily
from sources of the Ciftlik region of Central Anatolia
(Ataman 1989:50), as do the analysed samples from
Asiklihoyiik. Obsidian from later Neolithic Hacilar, however,
comes from the Acigdl area of central Anatolia. Similarly, a
number of researchers have analysed obsidian from
Catalhoyik, and the results suggesting that Acigdl was the
primary source, although one piece does appear to have come
from the Ciftlik area (Gale 1981).

Despite the advantages of the technique, analysed samples
are often so small (for instance, thirteen analysed pieces from
Catalhoyiik) as to be statistically meaningless for making
general statements on the specific sources exploited by a
prehistoric group. Given that there are several known sources
in Central Anatolia, including the areas of Ciftlik, Acigdl,
and Nigde (Todd 1980:30-37; Cauvin & Balkan-Atli 1996),
and probably many which are as yet uncharacterised, it would
seem possible, if not probable, that prehistoric exploitation of
obsidian was not restricted solely to one source but made use
of several. To suggest based on a minutely small sample the
exact source of any particular site’s obsidian is problematic.
Without a comprehensive sampling program that examines
obsidian both within and between phases, little is gained
beyond identifying the general region the obsidian came
from. More recent work undertaken by M.-C. Cauvin and N.
Balkan-Ath at the sources themselves promises to remedy
our lack of detailed knowledge about the processes involved
in obsidian acquisition (Cauvin & Balkan-Atli 1996). But at
this point it is sufficient to note that current evidence shows
that the Central Anatolian sources were the exclusive source
of obsidian, and Catalhdyiik is simply one settlement in a
series that was dependent on these sources.

As noted, the inhabitants of Central Anatolian sites obtained
their obsidian in a variety of ways. At Asiklihoyiik, the large
quantities of blocks and primary pieces suggests that obsidian
was imported into the site in a relatively unmodified state,
and that the primary stages of core production took place on
site (Balkan-Atli 1992). As this site is located quite close to
the obsidian sources, the transportation of unmodified blocks
of obsidian into the settlement would not have required a
huge effort. This accounts for the significant core preparation
and reduction debris on site.

At Suberde, however, which lies a considerable way from the
central Anatolian obsidian sources, Bordaz notes the high
proportion of tools to debitage (around 25%) and the small
size of the implements suggesting that little of the obsidian
was wasted (Bordaz 1968:52). In addition, as the vast
majority of the cores were fragments, and some of these were
used as implements, obsidian appears to have been used
efficiently.

At Can Hasan III the lack of large debitage and the small size
of cores suggests that the complete debitage process is not
completely represented, with the initial shaping, raw-material
testing and core preparation stages apparently absent
(Ataman 1989:77). This is attributed to one of five possible
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reasons: (i) the initial preparation of material may have been
conducted at source, presumably to minimise transportation
costs; (ii) the original pieces of raw-material may have been
small and unsystematically worked; (iii) knapping may have
been conducted in an area of the site that was not excavated:
or (iv) carried out in the excavated area but the debris
discarded outside the excavated area or, finally; (v) all stages
of the debitage process are present, the debitage process
being extremely efficient in its use of material. Consideration
of the debitage distributions led Ataman to the conclusion
that all stages of reduction following initial core preparation
are represented in the assemblage. Thus, it appears that initial
testing and shaping of raw-material was conducted at the its
raw-material source (Ataman 1989:84).

At Catalhdyiik, the earliest stages of debitage are also absent,
for a similar reason. The effect of differential distributions
can be discounted, as the assemblage includes excavated
material from two widely separated areas of the mound in
addition to the surface material. It is true that the top-scrape
and excavation samples did identify areas of higher density
(associated particularly with high ash concentrations) that can
be attributed to discarded knapping waste, but even in these
areas the early stages of core reduction are missing. Most of
the cores at Catalhdyiik, particularly the larger prismatic
blade cores, would have required extensive preparation and
shaping resulting in at least some evidence of cortical
surfaces, even if the debitage from such preparation was
further modified. The only explanation is that obsidian was
imported into the site in a de-cortexted and roughed-out state.
The presence of crested blades in the assemblage is evidence
that the preparatory phases of blade core manufacture <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>