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This volume is dedicated to the late 
Nikolaï Ottovitch Bader, Nur Balkan-Atlı, Edgar Peltenburg and Klaus Schmit

The opportunity to hear about ongoing field-work and new discoveries in parts of the Middle 
East—in spite of the devastation occurring elsewhere. Like our recently departed colleagues, whom 
we miss, we are united by a passion for prehistory. The PPN8 participants expressed this passion 
by reaching across ideological boundaries to share data, debate concepts and join in reveries that 
allow us to preserve the best of what makes the Near East so special to all of us.
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40
An addendum to the PPNB interaction sphere. 

The lithic package from 7th millennium BC 
Çukuriçi Höyük in western Anatolia

Bogdana Milić

Abstract

Neolithic chipped stone assemblages of the 7th 
millennium BC in western Anatolia are best 
represented by a strong blade component, a similar 
set of retouched tools and the use of obsidian 
combining Melian and Cappadocian sources in 
different proportions. Except for a few lithic scatters 
found during surveys, the period directly preceding 
the Neolithic has yet to be well defined for the entire 
western Anatolian coast. On the other hand, it can be 
said with certainty that Pre-Pottery Neolithic sites, 
which are known from other regions in Anatolia, are 
absent here. The tendency towards blade making that 
is demonstrated in the 7th millennium BC in western 
Anatolia contrasts with evidence for the Mesolithic 
sequence in the Aegean Basin, which is marked by a 
flake-based industry during the 9th and 8th millennia 
BC. This contrast implies that the Neolithic package, 
understood as a fully-developed village life with 
all of the accompanying elements entailed in the 
appearance of farming communities, did not result as 
an indigenous development.

Lithic technology, based on new data from 
Çukuriçi Höyük, is used here alongside subsistence 
strategies, materiality and symbolism to investigate 
the first colonisers of western Anatolia arriving 
from eastern regions. The site, located in the centre 
of the Anatolian Aegean coast, was occupied from 
ca 6700 cal. BC until the end of the 7th millennium 
BC and provides an insight into the Neolithic way 
of life in this area. The main feature of the Çukuriçi 
chipped stone assemblage is the extremely high 
amount of exotic obsidian and an abundance of 
standardised pressure blades in contrast to other 
contemporaneous settlements in the region of Izmir. 
The initial appearance of the pressure technique in 
Anatolia occurred in the 9th millennium BC but was 
limited to the southeastern region and Cappadocia. 
It seems the diffusion of the pressure technique into 
the other regions of Anatolia took place only after 
two additional millennia. The emergence of pressure 
blade making in western Anatolia is now confirmed at 
Çukuriçi Höyük in the first half of the 7th millennium 

BC with suggested origins in Upper Mesopotamia. 
This paper presents an in-depth analysis of the lithic 
technology from the site, which is used as a source for 
information pertaining to mobility, migration and the 
diffusion of know-how and transfer of knowledge. In 
addition, the lithic industry from central parts of the 
Anatolian Aegean coast is viewed in a wider context 
to question the character of the ‘lithic package’ that 
appeared in the 7th millennium BC. In particular, 
evidence concerning specialisation and certain 
practices can be understood by addressing how 
technological innovations spread alongside the first 
farmers. Finally, this paper aims to show how a single 
pottery Neolithic site of the 7th millennium BC relates 
to the ‘PPNB interaction sphere’, yet shows a way 
of life that is integrated into a completely different 
Neolithic world.

Introduction to western Anatolia and 
cultural background 

The Neolithic lithic industry of western Anatolia
The Neolithic period of western Anatolia is defined 
through the occupation of coastal and inland habitats 
during the 7th millennium BC. The region’s known 
sites spread from the Marmara Sea in the north to the 
Anatolian Aegean coast in the west, and Mediterranean 
coast and Lakes District in the south. An inland eastern 
fringe of the western Anatolian Neolithic, however, 
remains unclear due to the lack of reported sites, 
though an artificial border can be drawn between 
the modern towns of Eskişehir and Burdur. Despite 
the clear regionality demonstrated when considering 
the northwest, southwest and central-western parts 
of Anatolia separately, there are several key features 
that all these regions have in common regarding their 
lithic assemblages. These shared elements can be seen 
in aspects of the chipped stone assemblages, including 
the predominant production of blade blanks, the 
use of exotic raw materials, i.e. obsidian from Melos 
and Cappadocia, and similar toolsets consisting of 
retouched blades, sickle inserts, end- and circular 
scrapers and drills. The virtual absence of burins and 

From SIMA 150. L. Astruc, C. McCartney, F. Briois, V. Kassianidou (eds), Near Eastern Lithic Technologies on the 
Move. Interactions and Contexts in Neolithic Traditions 
© Astrom Editions 2019  ISBN 978-9925-7455-3-1
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projectile points is reported from the sites around 
the Sea of Marmara, where it is stated that the use of 
circular scrapers goes hand-in-hand with bullet core 
technology (Gatsov 2003, 2009; Gatsov & Nedelcheva 
2011). A strong blade component is expressed 
through technologies concentrated on the use of 
both the pressure technique and direct percussion, 
while the role of indirect percussion remains poorly 
understood in the wider region. These elements of 
the lithic industry were previously known from sites 
dating to 6500 cal. BC onwards in western Anatolia. 
The Early Neolithic lithic industry, however, has 
not been clearly defined due to the small number of 
known sites occupied during the first half of the 7th 
millennium BC. This paper seeks to provide new data 
for this poorly known phase from the centre of the 
Anatolian Aegean coast, using the pottery Neolithic 
site of Çukuriçi Höyük as a case study. 

Analyses of chipped stone assemblages from 
this region rest on a few important questions: 1) the 
character of the assemblages from single sites, 2) the 
nature of the lithic industry in comparison to that of 
the Izmir region (the coastal group of pottery Neolithic 
sites dated to the 7th millennium BC), and 3) the 
relationship between the coastal Neolithic and earlier 
periods of the Neolithisation process. In order to 
understand the latter, a crucial point to consider is the 
recognition of a pre-Neolithic sequence, specifically, 
whether a preceding Mesolithic period existed in the 
region and, if so, what was its cultural framework. 

Diffusion or indigenous transformation
The western Anatolian coast has long been regarded 
as an ‘empty’ territory, devoid of evidence from 
the 9th and 8th millennia BC, in particular. The 
only Epipalaeolithic levels dated to the terminal 
Pleistocene have been reported from southwestern 
and northwestern Anatolia. The northwestern 
evidence refers to surveyed areas pointing to a few 
sites belonging to the so-called Ağaçlı group (Gatsov 
& Özdoğan 1994). In the southwest, there is the well-
known evidence from the caves in the Antalya region 
providing long occupation sequences including the 
Epipalaeolithic (Storch et al. 1992; Otte et al. 1995; 
Kartal 2011). However, the Ağaçlı component has 
been recognised in the following Neolithic period in 
terms of chipped stone tool production, showing an 
influence from the East Marmara region (Gatsov 2001; 
Balcı 2011). 

Sites clearly dated to the Epipalaeolithic and/
or Mesolithic remain unclear in many aspects 
(see discussion in Milić 2018). Because focused 
investigation on the 9th–8th millennia BC is only a 
recent phenomenon, it is still true that the entire area 
of western Anatolia appears to have remained empty 
at this time. None-the-less, there are some newly-
discovered sites, which could give more insight into 
the pre-Neolithic horizons of this region, for instance 
Girmeler in Fethiye province of southwest Anatolia 

(Takaoğlu et al. 2014). The latest survey results from 
the Karaburun Peninsula also have begun to fill the 
gap by demonstrating the existence of a Mesolithic 
component east of Izmir, where, for the first time, 
it became possible to talk about an extension of the 
Aegean Mesolithic to the western Anatolian coast 
(Çilingiroğlu et al. 2016; Çilingiroğlu 2017: 34). The 
Mesolithic period of the Aegean Basin, belonging to 
the early Holocene, namely, the 9th and 8th millennia 
BC, is well documented and has a very particular 
outline. A flake-based lithic industry represents the 
major element of the Aegean Mesolithic, together with 
the expedient use of flakes and the non-geometric 
character of the tools (Runnels 1995; Galanidou & 
Perlès 2003; Sampson 2010, 2014; Carter et al. 2016; 
Kozłowski 2016). Only occasionally, a minor blade 
component coincides with the main flake-based 
technology, but there is a complete absence of the 
pressure technique and bidirectional knapping 
systems used elsewhere for blade production. 
Additionally, these foragers were integrated into the 
Aegean obsidian distribution networks that continued 
in use to the later Neolithic period associated with 
sources from the island of Melos (Carter et al. 2018). 
The evidence from Karaburun, which lies close to the 
focus area of this paper, corresponds well with the 
previously described Aegean Mesolithic industry, 
sharing a very similar technology of tool production 
and choice of raw materials (Çilingiroğlu et al. 2016). 

No Pre-Pottery Neolithic (PPNA, PPNB), known 
from other regions in Anatolia (e.g. the southeast) 
and throughout the Near East, has been attested in 
western Anatolia. Two surveyed locations, Çalca 
and Musluçesme, close to the coastal strip in the far 
northwest of Anatolia have been described as possible 
PPN contexts due to the lack of pottery and lithic 
scatters that resemble neither the local Epipalaeolithic 
or Mesolithic, nor the known Neolithic from the wider 
region (Özdoğan & Gatsov 1998). Yet, based on this 
evidence it was suggested that these sites might attest 
to ‘forerunners’ from the east, who arrived prior to 
what is regarded as the Neolithic westward expansion 
(Özdoğan 2008: 150). The closest confirmed PPNB 
or Aceramic sites to the western coast are located 
in central Anatolia, where lithic assemblages with a 
blade component involving bidirectional knapping 
systems are well-known (Balcı 2013). Until recently, 
western Anatolia, whilst not completely excluded, has 
been characterised as a periphery to the Neolithic core 
zone, yet this region has begun to be seen as another 
core area concerning the spread of the Neolithic to 
southeastern Europe (Özdoğan 2010: 427). 

Early Neolithic sites from western Anatolia, 
dated to the first half of the 7th millennium BC, show 
only a minor role for pottery in the initial stages of 
occupation, while structures had red painted floors or 
were often both painted and plastered, as at Ulucak, 
Çukuriçi and Barcın Höyük (Horejs et al. 2015; Çevik 
& Abay 2016; Gerritsen & Özbal 2016). Though not 
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equating to the nature of PPN sites, features like the 
plastered and painted floors imply a relationship 
to the PPNB or Aceramic tradition of the core zone. 
The term Aceramic Neolithic was proposed and used 
by several authors to address the distinctly regional 
developments of the Neolithic of the 9th and 8th 
millennia BC in central Anatolia in contrast to the Pre-
Pottery Neolithic (PPN) in the Levant and southeastern 
Anatolia (see Özbaşaran & Buitenhuis 2002). On 
one hand, the architecture at some sites in the west 
shows building continuity related to superimposed 
houses at Neolithic Çukuriçi Höyük (Brami et al. 2016) 
that can be linked with evidence of technology and 
subsistence strategies at this site to show similarities 
with the eastern regions in the Levant and Upper 
Mesopotamia (Horejs et al. 2015). In contrast, the lithic 
assemblages of the western Anatolian Neolithic have 
been singularly observed independently from PPN 
contexts being outlined, as a very separate ‘western’ 
framework. 

Bearing in mind the significantly different cultural 
outline of the pre-Neolithic sequence in the Aegean 
Basin and inland western Anatolia, despite the 
spread of farming (including a demic diffusion) in a 
westward expansion of the Neolithic in the beginning 
of the 7th millennium BC (Özdoğan 2008; Burger & 
Thomas 2011), additional cultural elements defined in 
terms of migration from the east should be questioned 
in the context of western Anatolia. Thus, while being 
aware of current chronological and geographical 
discrepancies, this chapter aims to address and 
evaluate the connections between the eastern PPNB 
and the western Pottery Neolithic in Anatolia in terms 
of the chipped stone, which, as noted above, includes 

not only the comparison of isolated types, but also the 
transmission of technological concepts in production, 
subsistence and accompanying elements of material 
culture. 

The Çukuriçi Höyük case study

Çukuriçi Höyük is a tell site located at the centre of 
the western Anatolian coast (Fig. 1), which provides a 
long-lasting occupation from the Neolithic to the Early 
Bronze Age 1 period (7th to the 3rd millennia BC) with 
a hiatus during the Chalcolithic (Horejs 2012, 2017). 
The Neolithic is documented by six settlement phases 
labelled XIII–VIII from oldest to youngest. Çukuriçi 
is clearly a Pottery Neolithic site with its earliest C14 
dates assigning the settlement foundation to 6684 ± 28 
cal. BC according to the Gaussian Monte Carlo Wiggle 
Matching method (Horejs et al. 2015). According to the 
chronological terms used for western Anatolia (Clare 
& Weninger 2014), the Neolithic occupation of the site 
speaks in favour of the presence of both the Early and 
Late Neolithic. The Early Neolithic phases at Çukuriçi 
Höyük are dated between 6680 and 6600 cal. BC in 
phase XIII and from 6600 to 6500 cal. BC during phase 
XII. The Late Neolithic conventionally refers to the 
period around 6500 cal. BC, which at the site includes 
phases XI (6500–6400 cal. BC), X (6400–6300 cal. BC), 
IX (6300–6200 cal. BC) and finally phase VIII (6200–
5970 cal. BC) (Horejs 2017: 17). Importantly, Çukuriçi 
Höyük was a coastal site in prehistory showing 
a preference for marine resources as part of the 
subsistence economy and in the procurement of exotic 
raw materials (Horejs et al. 2015; for the reconstruction 

Figure 1. Map with sites mentioned in the text
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of the coastline see Stock et al. 2015). Çukuriçi stands 
amongst the rare sites in western Anatolia attesting to 
occupation in the Early Neolithic, which seems to be 
characterised by regional differences during the first 
half of the 7th millennium BC. In contrast, the plethora 
of sites contributing to the understanding of the Late 
Neolithic of western Anatolia during the second half 
of the 7th millennium BC shows a diversity of cultural 
features viewed together as the developed phase of 
the Neolithic.

The main goal of this paper is to define the character 
of a local western Anatolian lithic industry, based on 
the techno-typological resemblance of assemblages 
from this region (following Barzilai 2013: 67), and to 
relate it to a wider context using the hypothesis that 
there is a ‘lithic package’ composed of elements that 
derive from elsewhere not already incorporated in the 
local pre-Neolithic sequence. In order to address the 
aforementioned questions, several steps are employed 
in this study based on the author’s PhD thesis, dealing 
with lithics and the Neolithisation process as seen 
from the site of Çukuriçi Höyük in western Anatolia 
(Milić 2018). The chipped stone assemblage from 
the site was investigated through the study of raw 
materials employed together with technological and 
typological analyses of the artefacts produced, with a 
focus on understanding the mutual relations defined 
by a combination of these three aspects. The principal 
ideas are outlined by defining technological choices 
and toolsets, both of which are strongly correlated to 
the choice of raw materials used. In addressing the 
bigger picture, general trends revealing the knapping 
systems and techniques used were employed in the 
description of particular features belonging to the 
sites discussed in the paper. 

The lithic assemblage from Neolithic 
Çukuriçi Höyük—towards a general 
overview

The key factor that should be addressed regarding 
the lithic assemblage of Çukuriçi Höyük (ca 18,000 
artefacts) is the extremely high proportion of obsidian 
(taken to be an exotic material) throughout the entire 
sequence (up to 86%) within the assemblage (Fig. 2). 
In contrast, published data from contemporaneous 
sites in the region, such as Ulucak, Yeşilova Höyük 
and Ege Gübre, show the opposite with obsidian 
amounting to between only 3% to 36% in assemblages 
belonging primarily to the Late Neolithic dating after 
6500 cal. BC (Derin et al. 2009; Derin 2012; Sağlamtimur 
2012; Milić 2014; Çevik & Abay 2016: 192). The only 
exception in the region comparable to Çukuriçi Höyük 
is the site of Dedecik Heybelitepe, where obsidian 
comprises 50% of the assemblages in addition to 
chert and other knappable materials (Herling et al. 
2008: 28). Yet, the material recovered from the latter 

site dates to the Late Neolithic and Early Chalcolithic 
phases at the end of the 7th and beginning of the 6th 
millennia BC. Interestingly, chipped stone production 
at Çukuriçi Höyük relied on obsidian procured 
from the great distance of 280km via sea routes, 
and should, therefore, be regarded as belonging to 
a supra-regional source area (Schwall et al. in press). 
Provenance studies on obsidian conducted using 
Neutron Activation Analysis (NAA) and pXRF (by E. 
Pernicka and Lisa Peloschek respectively) establish 
the exclusive use of Aegean sources located on 
the Cycladic island of Melos. On current evidence 
Cappadocian sources (Nenezi and Göllü Dağ) appear 
in the Çukuriçi assemblages only after 6500 cal. BC 
and were always extremely rare (Milić 2018). The 
use of Cappadocian obsidian sources most likely 
relates to connections between western and central 
Anatolia based on an occasional exchange of ready-
made products recorded in the form of fragmented 
blades and flakes. The Melian obsidian sources were 
the dominant choice of raw material used in tool 
production with significantly lower proportions of 
cherts. The only major shift in raw material utilisation 
that occurred was recorded between the foundation 
of the settlement (phase XIII), where obsidian made 
up only 33% of the assemblage, jumping to 68% in the 
subsequent phase XII. Consequently, the beginning 
of the settlement shows a greater utilisation of chert 
when compared to any later phase, though the more 
rare but significant use of clear quartz (rock crystal) is 
shown only in the initial phase (Fig. 2). 

The initial occupation is best understood as an 
integration of newcomers into a new network resting 
on the use of the Aegean obsidian sources (Horejs 
et al. 2015). Investigation of chert raw materials 
combined with a survey of sources in the vicinity 
of the settlement informed on the use of different 
varieties. Based on microscopic investigations and 
further geochemical analysis following the Multi 
Layered Chert Sourcing Approach (see Brandl 2016), 
preliminary results suggest there is a range of chert 
varieties both local and regional whose scale of use 
increases towards the end of the Neolithic. However, 
the use of different raw material varieties from the 
beginning of the settlement might speak in favour of 
a pioneer perspective with searches for sources made 
prior to settling in the region.

Early and Late Neolithic production and tool use 
The shift in raw material use between the first and 
second Early Neolithic phases (XIII and XII) at 
Çukuriçi Höyük runs in parallel with changes in 
the production and use of tools. The dominance of 
blade production within the lithic technologies is 
recorded from the beginning until the end of the 
Neolithic sequence of the site. However, a slightly 
different outline in phase XIII was determined by the 
choices and accessibility of obsidian showing lower 
numbers of obsidian blades and flakes. Although the 

40. Bogdana Milić
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assemblage from the settlement foundation (phase 
XIII) is very small, technological analyses of obsidian, 
chert and quartz provided insights on the variety of 
production techniques (Fig. 2). The presence of cores, 
core preparation and rejuvenation elements, flakes 
and debris attest to tool-making on site. Significantly, 
the technical stigmata regarding regular blades 
demonstrate that knowledge of pressure blade 
making from obsidian existed from the very beginning 
of the settlement, phase XIII, until the end of the 
Neolithic sequence. Tool use in the earliest phase was 
constrained by raw material selection and technology. 

In the beginning of the Early Neolithic, a number 
of combination tools suggest the idea of keeping 
certain raw materials in use as long as possible by 
re-using tools as indicated by repaired working 
edges. Additionally, there are several tool types, 
such as foliate points and lunates, appearing only 
in this phase (Horejs et al. 2015). The technological 
and typological shift within the Early Neolithic was 
shown through the comparison between phases XIII 
and XII. The latter shows more clearly that the focus of 
knapping on the production of blade blanks increased 
once obsidian reached the greater percentage in the 
assemblage. At the same time, clear quartz known only 
from phase XIII comprising completely exhausted 
small cores, micro-blades and small flakes, was fully 
abandoned afterwards, possibly in favour of the 
established introduction of obsidian raw material to 
the site. Only a couple of cores have been documented 
in the Early Neolithic, which has to do with small 
assemblages in the first two phases. However, the 

representation of cores in the later phases of the 
Neolithic at Çukuriçi Höyük (after 6500 cal. BC) 
does not exceed 1% in both obsidian and chert raw 
materials. The low number of cores can possibly be 
explained through the complete reduction of nodules, 
especially with exotic raw materials, but also as an 
outcome of a specialised pressure-flaking resulting 
in high numbers of blade(let)s and micro-blades from 
a single core reduction. At the same time, this could 
have also influenced the relatively small proportions 
of debris and waste products at the site in general (3–
13% in obsidian and 1–5% in chert during the Early 
Neolithic, and 4–16% in obsidian and 2–15% in chert 
during the Late Neolithic phases).

The Late Neolithic assemblage (phases XI–
VIII) was significantly larger, which permitted the 
understanding of the development of the Neolithic on 
the site. Obsidian core reduction systems demonstrate 
a clear blade-based technology completely dominated 
by pressure in the period after 6500 cal. BC when 
obsidian proportions reached more than 80% of the 
assemblage (Fig. 2). Meanwhile, although direct 
percussion, pressure-flaking and the less visible use 
of the punch technique speak in favour of regular 
blade production in chert, a flake-oriented technology 
emerged for this raw material (Table 1). Thus, the 
proportions of blade and flake blanks characterised 
the products made using each of the two raw 
materials during the Late Neolithic. It is possible 
that due to the specific needs of some tools, mainly 
scrapers and thick blades, chert production retained 
a minor blade component rather than being limited 
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Figure 2. Proportions of obsidian, chert and clear quartz (rock crystal) used in chipped 
stone tool production through the Neolithic sequence of Çukuriçi Höyük
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to flake tools alone. Finally, the high number of chert 
flakes was influenced by on-site production with 
flakes comprising largely by-products. The knapping 
of obsidian was primarily limited to blank production 
after initial core preparation in the Late Neolithic 
phases. Core preparation and roughing out pre-forms 
are missing and most likely occurred elsewhere, 
possibly at the quarry itself, given the distance to the 
source and transportation costs. The introduction 
of already prepared or semi-prepared nodules and 
cores from the outcrops to the site can, therefore, be 
proposed as the pattern for obsidian blade production 
during the Late Neolithic at Çukuriçi Höyük.

Typological variability
In phases XI to VIII a high variety of blade cores was 
documented in both raw materials. Cores are mainly 
recorded in their exhausted forms, including different 
types such as wedge-shaped, conical, semi-conical 
and bullet cores, related to blade reduction. Blade(let) 
and micro-blade negatives on cores testify to the use 
of the pressure technique, supporting the evidence 
obtained from the majority of regular pressure blades 
from the same assemblages. Despite the fact that the 
majority of cores are unidirectional, several examples 
from the Late Neolithic phases suggest that some 
single-platform cores were turned for the purposes of 
complete reduction and extraction of the raw material, 
leaving bidirectional negatives. In-depth analysis of 
regular blades from the Late Neolithic at Çukuriçi 
Höyük gives secure evidence for the use of different 

pressure technique modes in both obsidian and chert 
raw materials, with the application of pressure from 
the hand, shoulder and a standing position using 
a long crutch (modes 1–4). The recognition criteria 
for different pressure technique modes follows the 
experimental study of Pelegrin (2012), based on the 
width sizes of regular blades. 

From a diachronic point of view, a greater 
typological variety of tools is recorded for the Late 
Neolithic phases (XI–VIII) at Çukuriçi Höyük, 
especially around 6400 cal. BC (Table 1). The most 
important tools consist of blades and bladelets with 
retouched edges, blades with notches and truncations, 
more rarely denticulates, many end-scrapers and 
predominant circular scrapers, which were available 
in both raw materials. It is striking that the number 
of macroscopically unused obsidian blades became 
very high in comparison to retouched blades, while 
sickle inserts (recognised from macroscopic silica 
sheen) made on chert blades (and flakes) were 
extremely rare in the entire Neolithic sequence. The 
latter corresponds with results of the palaeobotanical 
evidence, where the lack of sickle elements goes hand 
in hand with the absence of threshing remains within 
the excavated sector (U. Thanheiser pers. comm.). Apart 
from regular tool-sets in the Late Neolithic (Table 1), 
based on different types of retouched and used blades, 
end, semi-circular and circular scrapers, drills and 
a few additional tool types, such as projectile points 
and backed bladelets appeared more regularly (see 
below). 
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Çukuriçi Höyük
chipped stones

Early Neolithic
(phases XIII–XII)
6680–6500 cal BC

Late Neolithic
(phases XI–VIII)
6500–5970 cal BC

Obsidian Chert Obsidian Chert

Technological
features

Blade-oriented 
technology and 
production of blades 
by pressure and direct 
percussion (pressure 
modes 1–4)

Flake and blade 
production (direct 
percussion and 
pressure technique, 
modes 1–4)
*quartz in phase XIII 
(production of micro-
blades and small 
flakes)

Blade-based technology 
with dominant pressure 
technique (pressure 
modes 1–4). Appearance 
of complete long blades. 
Presence of wide blade 
fragments attesting to 
pressure-flaking by a lever 
(mode 5)

Flake-oriented technology and 
production of blades by direct 
percussion and pressure 
(modes 1–4). Presence of wide 
blade fragments attesting to 
pressure-flaking by a lever 
(mode 5)

Production
techniques for 
blade making

56–62% pressure 
<4% direct percussion

32–41%  pressure
15–54% direct 
percussion

48–66% pressure
0.8–3% direct percussion
< 2% indirect percussion
(large portion of undeter.)

22–50% pressure
7–12% direct percussion
< 3% indirect percussion
(large portion of undeter.)

Typological
features

Retouched tools 
on blade and flake 
blanks, with more 
frequently retouched 
and used blade blanks

Retouched tools 
on blade and flake 
blanks. Appearance 
of combination tools 
and single examples of 
projectile points and 
geometric microliths 
(lunates)

Retouched tools mainly 
on blade blanks. Higher 
typological variety 
concerning retouched 
blades, scrapers and drills, 
including the appearance 
of backed bladelets and 
projectile points. Up to 
30% retouched and used 
tools 

Retouched tools on flake 
and blade blanks, with 
more frequently used flake 
blanks. Higher typological 
variety concerning retouched 
blades, scrapers and drills, 
including regular appearance 
of projectile points. Up to 30% 
retouched and used tools

Table 1. The overview of technological and typological features from the Early and Late Neolithic at Çukuriçi Höyük
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Comparison with the regional site group 
More broadly, a contemporaneous regional group 
of sites, including Ulucak, Yeşilova, Ege Gübre 
and Dedecik Heybelitepe belonging to the central 
Anatolian Aegean coast with Çukuriçi Höyük 
throughout the 7th millennium BC, forms a cluster in 
the Late Neolithic based on the similarities extending 
beyond the differences in material culture (Horejs 
2016). Across the regional group, the lithic industry 
follows a very similar framework, where, after 6500 
cal. BC, one sees homogeneity in the record with a 
tendency towards blade making, the use of pressure 
technique and uniform toolsets. Although details of 
chipped stone production for the sites in the Izmir 
region have not been extensively published thus far, 
previously-mentioned general characteristics can 
be outlined (see Herling et al. 2008; Derin et al. 2009; 
Çilingiroğlu et al. 2012; Derin 2012; Sağlamtimur 2012; 
Çevik & Abay 2016). The aforementioned contrasting 
ratios of obsidian to chert from these sites in relation 
to Çukuriçi Höyük likely influenced the internal 
variability regarding the involvement of certain 
techniques and tool types. As previously emphasised, 
the choice of raw materials played a crucial role in the 
formation of the local assemblage character through 
the accessibility, networks, procurement systems 
and economy enacted at each of these settlements 
(Milić 2018; Brandl in prep.). Similarly, the data for 
the Early Neolithic in this region, concerning the first 
half of the 7th millennium BC, is extremely scarce 
and more published data from Ulucak, the only 
site besides Çukuriçi with attested early dates, are 
needed for further correlation of lithic assemblages 
at the start of the Neolithic in central-west Anatolia. 
Though addressing the question of Neolithisation 
from the technological point of view regarding lithic 
assemblages is thus preliminary, it can provide 
significant insights for understanding the larger 
picture in which the western Anatolian Neolithic was 
embedded.

Specialisation in blade production

Because the production of regular blades by pressure 
technique took place at all contemporaneous sites in 
the Izmir region, there is a need to address the levels 
of lithic specialisation among the sites. The lithic 
assemblage from Neolithic Çukuriçi Höyük is ideal 
for tackling this question, given that obsidian blade 
blanks are far more numerous here than at other 
contemporaneous sites where flake blanks dominate. 
Specialisation, as referred to here, relates to production 
by highly skilled knappers. There are two important 
points that this section aims to address: 1) the degree 
of standardisation of blades and blade fragments, and 
2) the production of long regular blanks using the 
pressure technique. 

Blade standardisation
The differences in the primary production of blanks 
between obsidian and chert discussed above are 
supported by the approximate proportions of 
production techniques involved in blade making 
using these two raw materials (Table 1). The large 
number of pressure blades from the settlement has 
been detected using the established main features 
related to this technique (Pelegrin 2012). Other blades 
in the assemblage were knapped by direct percussion, 
more rarely indirect percussion and those for which 
detachment cannot be clearly determined. A small 
group of blades from phases XIII and XII shows 
that the pressure technique was employed in high 
proportions (56–62%) over direct percussion (not 
more than 4%) already from the Early Neolithic. 
Conversely, chert blades made with pressure in phase 
XIII (41%) decline in phase XII to 32%. In contrast, 
blades made using direct percussion (54%) represent 
over half of the blade assemblage in phase XIII, though 
direct percussion accounts for only 15% of blades in 
phase XII. During the Late Neolithic phases XI–VIII, a 
flake-oriented technology became characteristic of the 
chert assemblages, while the pressure technique still 
remains most frequent for the production of blades (up 
to 50%) over direct and indirect percussion (Table  1). 
Obsidian blade production is dominated by the 
pressure technique in the Late Neolithic technology, 
reaching 66% in the blade assemblages, with direct 
and indirect percussion far behind accounting for 
only 3% and 2% respectively (Table 1).

Complete blades are rarely preserved at Çukuriçi 
Höyük in both the Early and Late Neolithic with 
maximal recorded sizes of 160mm and 113mm in 
obsidian and chert respectively. On the other hand, 
intact blades are better represented in chert (14%) 
compared to obsidian (only 2%). The analysis of the 
length of blade fragments, produced by pressure, 
shows a dense grouping of blades between 3 and 
4cm for obsidian blades, and somewhat smaller sizes 
for chert blades exhibiting the stigmata of pressure-
flaking. Detailed analyses of the modes involved in 
pressure blade making by Pelegrin (2012) were based 
on the experimental replication of the technique by 
testing different body positions in correlation with 
applied body weight, and the use of different tools for 
the application of pressure. The distribution of blade 
widths for obsidian (3–27mm) and chert (3–22mm) 
pressure blades across the entire Neolithic sequence 
speaks in favour of the presence of all Pelegrins’s 
modes (1–5), attesting to different levels of expertise 
used in the production of short and long blade(let)s 
at Çukuriçi Höyük. The  information about pressure 
blade widths is still quite limited for the Early 
Neolithic phases XIII and XII; however, several regular 
blades in both obsidian and chert imply the use of 
standing pressure with a long crutch, alongside hand 
as well as shoulder pressure from the beginning of the 
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sequence (Horejs et al. 2015). Nevertheless, the biggest 
concentration of widths related to larger assemblages 
in the Late Neolithic (10–14mm) speaks in favour of 
the dominant use of a short crutch in a sitting position 
during the pressure blade making process on the site. 
Organised knapping rhythms, attested by consecutive 
and non-consecutive detachments, with a repetition 
of the sequence ‘212' (although future analysis is 
needed to show the exact frequency of this sequence 
in comparison to others), illustrate a systematic order 
of core reduction (Milić & Horejs 2017: 35).

Pressure technique 
Apart from the extreme standardisation in terms 
of blade sizes, the highest proportion of fragments 
consists of medial segments exhibiting trapezoidal 
and less frequently triangular and multifaceted 
sections. The analysis of fragmented obsidian blades 
(comprising 89% of the obsidian blade assemblage), 
especially following phase XIII, demonstrates that 
the large majority of fragments corresponds to old 
intentional breakages implying the sectioning of 
blades into standardised parts to obtain the regular, 
thin medial sections, free from thicker proximals 
containing the bulb of percussion. This is supported 
by two pit complexes in the latest Neolithic phase VIII 
at Çukuriçi Höyük, where large numbers of snapped, 
discarded proximal ends were recovered. The function 
of standardised pressure blade segments, scattered 
through all contexts of the settlement in both interior 
and exterior areas, remains unclear at Çukuriçi since 
most do not show any macroscopic traces of use. The 
previously proposed role of standardised blades as 
sickle elements (Horejs 2012) does not seem to be 
the solution at Çukuriçi due to the lack of traces (for 
example a matte surface) or characteristic patterns 
observed for chert blades recognised as sickles from 
the settlement (Milić 2018). These standardised 
obsidian blade segments, although not necessarily 
involving high knapping skills, might speak in favour 
of a certain specialised production on site, especially 
after 6500 cal. BC related to a constantly high supply 
of obsidian, not shown with the chert varieties.

The application of standing pressure with a long 
crutch was recognised on a significant number of 
blades, especially in later Neolithic phases (X–VIII) at 
Çukuriçi, showing blade widths over 12mm in obsidian 
and 10mm in chert on both fragmented and intact 
obsidian and chert regular blade(let)s. Additionally, 
the longest pressure blades (based on completely 
preserved specimens) from the site were recorded in 
obsidian from the Late Neolithic phase X reaching the 
maximum length of 160mm. The existence of large 
blades, produced with the support of a lever, fitting 
the complex mode 5 recognised by Pelegrin (2012), 
remains particular to Çukuriçi Höyük. According to 
Milić and Horejs (2017: 38), the widest regular blades 
made by the pressure technique for both obsidian and 
chert, which show widths of 23–27mm for obsidian 

and 20–22mm for chert, belong to the final Neolithic 
of the site, phase VIII, representing the products 
of highly skilled blade production. However, the 
widths of the Çukuriçi blades are just on the border 
between standing pressure with a long crutch and 
lever pressure according to experimental knapping 
criteria (Pelegrin 2012: 479; C. Perlès pers. comm.). 
More evidence is needed to rule out the regular use of 
lever pressure at the site. No matter how these blades 
were made, the ability to detach such large, highly 
standardised blades should be ascribed to specialist 
production. Similarly, the second question regarding 
the intentional breakage of long and large blades 
requires the understanding of fracture patterns, which 
need to be investigated in greater detail. Certain large 
blades seem to attest to the use of a direct blow from 
the dorsal side of the blank, observed on some of the 
proximal ends and thickest parts of the blades.  

Though there is enough evidence to claim the 
knapping of pressure blades on-site, the preservation 
of particularly large cores is not attested thus far from 
Çukuriçi, which currently limits the understanding 
of large blade production. On the other hand, core 
preparation and rejuvenation elements (large crested 
and lateral blades), as well as blade cores with notched 
ends implying the immobilisation of the cores on 
the ground, speak in favour of the local application 
of pressure using a short and long crutch within 
the settlement. Core types related to the pressure 
technique from the Neolithic levels, especially spread 
throughout the Late Neolithic phases, include conical, 
semi-conical, rare wedge-shaped examples and 
finally bullet cores (Milić & Horejs 2017). The shape 
and size of the cores in their final stage (up to 55mm) 
are dependent on the organisation of the knapping 
production, where carefully-planned sequences of 
reduction are attested to by regular negative patterns 
in many examples of completely exhausted cores. 
However, it is interesting to observe that very few real 
bullet cores were recorded throughout the Neolithic 
occupation of the site. The latter might be related to 
the production of blade(let)s by modes 3 and 4, while 
successive core reshaping (for maximum raw material 
utilisation) resulted in the extraction of shorter 
blades towards the end of the reduction. Finally, the 
preliminary analysis which compares the total weight 
of obsidian from the settlement with the number of 
cores and regular pressure blades in the same material 
correlates with the idea of specialisation by local 
knappers, being able to produce a high number of 
regular blade(let)s and micro-blades from single cores 
in an organised system of knapping. This would also 
explain the abundance of blades related to relatively 
small amounts of obsidian brought to the site.

The cache of long obsidian blades

One of the most important in situ lithic finds from 
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Çukuriçi Höyük is a cache of long obsidian blades, 
excavated from a phase X house floor adjacent to the 
wall, dated to 6400–6300 cal. BC. The cache (Fig.  3), 
comprising 18 intact, unused blades, was buried 
with a shaft straightener, and most likely deposited 
in a bundle with the distal ends of the blades facing 
the ground. The preliminary analysis of the context, 
deposition and technological features of the blades 
from the cache suggested an interpretation of a 
possible offering to the building (Horejs et al. 2015: 318–
319). Further study gives detailed information about 
the composition of the cache. Thirteen of the blades 
were securely ascribed to the pressure technique 

using detachment from a standing position with a 
long crutch (mode 4). Five additional blades from the 
cache were significantly wider and somewhat shorter 
(Fig. 3). The analysis of blade shapes and blade butts 
shows that the thicker blades were related to indirect 
percussion with an antler punch used to shape a large 
conical core with inclined knapping surfaces into one 
with a straighter form for further detachment using 
pressure. The longest pressure blade in the cache 
was 160mm and 22mm wide. Two groups of refitted 
pressure blades, one connecting three and the other 
four specimens, imply that the cache blades most likely 
come from the reduction of a single core. However, 
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Figure 3. The content of the cache of obsidian blades (with 13 pressure and five indirect percussion 
blades) from Çukuriçi Höyük phase X (6400–6300 cal. BC) and the refitting of four of them (© ERC 
Prehistoric Anatolia. Photos by Niki Gail)
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it is clear that not all the blades from the sequence, 
which must have included a greater number of blade 
blanks, ended up in the cache. 

Further excavation of the same house provided 
four additional long blades with lengths of 110.3–
143.5mm and widths of 19–20mm, excavated from 
two different floors in two groups of two blades (Milić 
& Horejs 2017: fig. 2.6). All four blades were broken, 
missing their distal ends. Technological details 
indicate that the same pressure mode 4 was used 
in the production of these blades. At the same time, 
the provenance studies identified the same source 
of obsidian (Adamas in the Melian outcrop) used 
for these four blades and for the 18 complete blades 
from the cache. The intended use of the four slender 
long blades outside of the cache is suggested by their 
segmentation by snapping the length into several parts 
and might be the reason for not depositing them in 
the cache. Two of the cached blades showed notches, 
but it is unlikely they were intended to be modified 
into retouched tools, given the extreme fragility of 
the complete blades. Alternatively, the notches might 
have been prepared for the purpose of dividing long 
blades into shorter medial segments possibly with 
a side-blow technique prior to the decision to place 
them in a special depot. Although it remains unclear 
whether these four blades belonged to the same 
reduction sequence with the cache blades, the house 
from phase X so far represents the most exceptional 
context regarding the deposition and preservation of 
obsidian blades at Çukuriçi Höyük.

The distribution of obsidian pressure blade widths 
and thicknesses from the Late Neolithic phases XI–
VIII shows that a certain number of wide blades fit 
the width distribution pattern for obsidian blades 

from the cache (Fig. 4). However, the predominance 
of somewhat slender blade(let)s from the common 
assemblages makes the size of the cache blades 
unique. Additionally, apart from significantly wider 
blade fragments (with maximal widths of 27mm in 
obsidian) mentioned above, possibly speaking in 
favour of the presence of lever pressure at the end of 
the Neolithic on the site, there are several fragments 
with widths slightly below 30mm that should for the 
present be taken as outliers of possible pressure blades 
due to bad preservation and fragment size (Fig. 4). 

Together the blades from the cache and the four 
other long blades from the same house support the 
idea that a high portion of blades from the Neolithic 
contexts could have been produced as long blades, 
and subsequently divided in a highly standardised 
way into shorter segments (3–4cm in length). In light 
of evidence for on-site production of pressure blades, 
the principal idea is that the specialisation regarding 
the production of long blades was carried out by local 
artisans. A small workshop area in the same house, 
linked to the floor foundation horizon, contained a 
large crested blade among other fragments of obsidian 
blades which hints at the size of the first long blades 
produced, though the corresponding core was not 
found in the same context. The deposition of the blade 
cache is not the sole example of burying special items. 
Another cache of numerous slingshot stones and a tool 
deposit consisting of oversized, large chert scrapers 
together with a few obsidian blades were found on the 
same floor and in a wall niche respectively. The entire 
structure, without doubt, testifies to the craftsmen 
connected to this Late Neolithic house at Çukuriçi and 
argues in favour of specialist individual knappers or 
households (Milić 2018). 
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Discussion—a lithic package from the east?

After the initial appearance of the pressure technique 
in Anatolia, in the 9th millennium BC, limited to the 
southeast region and Cappadocia (Binder 2007), its 
penetration into the other regions of Anatolia took 
place after only two millennia (see Milić & Horejs 2017: 
29–30). Given the fact that the pre-Neolithic horizon 
in the Izmir region is closely related to the Aegean 
and that the newly recognised western Anatolian 
Mesolithic (9th–8th millennia BC) is flake-based, the 
appearance of a new, advantageous technique for 
blade production, i.e. pressure technique, must derive 
from elsewhere. It is very unlikely that the pressure 
technique, which involves significant know-how and 
skill, could arise in a place without this background of 
technological skill. 

Supra-regional influences
The following text aims to address potential supra-
regional influences in terms of the introduction of 
the pressure technique into western Anatolia, already 
discussed elsewhere (Milić & Horejs 2017), by only 
briefly depicting the technological trends during the 
PPNB in the broader area of interest with the focus on 
the period just preceding the onset of the Neolithic on 
the western Anatolian coast in the 7th millennium BC. 
Apart from the Cappadocian evidence, post 9th and 
pre-7th millennium BC in central Anatolia attested to 
a bidirectional blade technology (e.g. Binder 2007). 
The research shows that, after the interruption of the 
Kaletepe-Kömürcü workshop in the 9th millennium 
BC, pressure blade making re-appeared in central 
Anatolia not earlier than 6500 cal. BC based on the 
Çatalhöyük case study (Carter & Milić 2013). At the 
same time, western Anatolia and the case study of 
this paper demonstrate that pressure-flaking was 
introduced in the centre of the Anatolian Aegean 
already in the first part of the 7th millennium BC 
(around 6700 cal. BC), which puts it at least 200 years 
before the introduction in central Anatolia. This 
further speaks against the evidence that the knapping 
traditions just prior to 7th millennium BC in central 
Anatolia could be understood as the place of origin 
for the diffusion of the pressure technique to the west. 
Additionally, entirely different subsistence patterns 
suggest that the origin of the Neolithic in western 
Anatolia cannot be traced to central Anatolia (Horejs 
et al. 2015; Milić 2018). 

Similarly, the region of the eastern Mediterranean 
including Cyprus, the Northern and the Southern 
Levant also relied on bidirectional and naviform 
knapping systems during the PPNB. This tradition 
remained in use especially along the Levantine coast 
for a very long time extending into the early Pottery 
Neolithic in the mid-7th millennium BC (Quintero 
& Wilke 1995; Abbès 2003; Barzilai 2010; Borrell & 
Khalaily 2016). Thus, this region provides negative 
evidence for the direction of the spread of the pressure 

technique westwards, although some of the major 
cultural elements and subsistence strategies of the 
Levantine corridor have been recognised as crucial for 
the emergence of the Neolithic in the Aegean Basin 
(Perlès 2001; Horejs et al. 2015). 

Finally, Upper Mesopotamia, seen here as the 
large area including the Upper Euphrates and Tigris 
Valleys in southeastern Turkey and northern Iraq, the 
Middle Euphrates and additionally the Khabur and 
Balikh Valleys in Syria, speaks in favour of different 
knapping methods throughout the 9th, 8th and the 
beginning of the 7th millennium BC, where blade 
making by the pressure technique has been attested 
at a significant number of sites. Conical, wedge-
shaped and bullet cores remained in use for a long 
time, until the 4th–3rd millennia BC, so by the end 
of the PPNB (Kozlowski & Aurenche 2005; Borrell 
2007; Maeda 2009) the continuation of the pressure 
technique is observed after the PPN into the PN, 
especially in the eastern parts of this region (e.g. 
Wilke 1996; Binder 2007; Inizan 2012). This continuous 
pressure blade making, with the crucial influence in 
shaping the Neolithic blade technologies of the Upper 
Mesopotamia just after the PPNB, has, therefore, been 
suggested as a plausible origin for pressure blade 
making in the west.

This evidence goes alongside the production of 
long regular blades. Additionally, Guilbeau and Perlès 
(this volume) have addressed the very important 
question regarding the use of lever pressure and the 
origins of large blade production in Neolithic Greece 
and Italy during the 7th and early 6th millennia BC, 
again showing that the only comparative data comes 
from Upper Mesopotamia (southeast Anatolia and 
northern Syria) in the 8th and 7th millennia BC, bearing 
in mind the long chronological and geographical 
distance from this source to western Anatolia and the 
Aegean. In parallel with the Greek Early Neolithic 
data, the possible appearance of lever pressure blades, 
along with the use of pressure technique in mode 4 
from western Anatolia dated to the 7th millennium 
BC, provides new evidence for the diffusion of 
blade production involving significant technological 
skills in production, while this phenomenon to date 
remains quite invisible in central Anatolia (Altınbilek-
Algül et al. 2012). The evidence from Çukuriçi Höyük 
adds another point in the vast area between Upper 
Mesopotamia and the western Mediterranean, 
linking networks that rested on the exchange of the 
technological know-how (Perlès 2001; Binder et al. 
2012; Milić & Horejs 2017).

Caches, depots and reserves (Astruc et al. 2003) are 
an element shown by PPN and rarely PN communities 
in the core area of Neolithisation (including the Near 
East and central Anatolia) that for the longest time 
remained absent from our knowledge of the western 
Anatolian Neolithic record. The cache of obsidian 
blades from Çukuriçi Höyük sheds new light on the 
special deposition of valuable items likely related to 
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specialised knappers in the context of the mid-7th 
millennium BC. Caches from PPNB contexts in the 
Southern and Northern Levant and Cyprus consist 
exclusively of blades made using bidirectional 
knapping and the highly skilled naviform method 
characterising this period (Barzilai & Goring-
Morris 2007; Briois 2007; Karnes & Quintero 2007; 
Khalaily et al. 2007, 2013). So far, the only cache that 
contains blades produced by the pressure technique 
relates to obsidian found at Sabi Abyad II in Upper 
Mesopotamia (Astruc et al. 2007). Finally, post-PPNB, 
i.e. 7th millennium BC blade caches were documented 
in western Syria and central Anatolia (Carter 2007; 
Rokitta-Krumnow 2013), still made employing 
bidirectional technology. Despite the chronological 
discrepancies, similar patterns regarding depositing 
items within the background of potential specialised 
production in western Anatolia could have been 
done in relation with the Near Eastern, i.e. Upper 
Mesopotamian evidence. This correlates with the 
preservation of a certain PPNB element in later 
contexts (Horejs et al. 2015: 319), involved in the spread 
of technical know-how and knowledge alongside the 
migration of farmers from east to west. 

Toolsets
Following the suggestion that technological 
innovations spread towards western regions, another 
question of whether the technology comes alone or 
was accompanied by other elements is raised here. 
This issue can be investigated through the typological 
details of the Çukuriçi Höyük tools, which appear 
distinct relative to other Near Eastern evidence. As 
noted, the western Anatolian Neolithic assemblages 
share quite homogenous toolsets, especially in the 
central part of the coast during the period after 6500 
cal. BC. The Çukuriçi toolset from the Early Neolithic 
(first half of the 7th millennium BC) is not particularly 
elaborate in terms of formal tools. This contrasts with 
Near Eastern toolsets assigned to the final PPNB/
beginning of the PN (end of the 8th and beginning 
of the 7th millennium BC), which exhibit a variety of 
formal tools such as projectile points, sickle blades and 
burins, and a greater variability of non-formal tool 
types including retouched blades and flakes, corner-
thinned blades and SBBFs amongst others (Nishiaki 
2000; Caneva et al. 2001; Coşkunsu & Lemorini 2001; 
Kozłowski & Aurenche 2005; Khalaily 2009; Vardi 
& Gilead 2011; Maeda 2013). The analysis of Late 
Neolithic (post 6500 cal. BC) chipped stone tools 
provided much more data for the understanding of the 
variety of tools in central-west Anatolia, which based 
on the Çukuriçi Höyük case study informed about use 
of blade(let)s and flakes with formal retouch, but also 
about the expedient manner of modifying blanks for 
the use of sickle blades and drills for instance.

However, there are certain tool types at Çukuriçi 
which can be classified as rare or exclusive in the 
context of western Anatolia, including its northwest 

and southwest parts. Backed bladelets are one such tool 
type. They were recorded at Çukuriçi from different 
Late Neolithic phases and were made mainly from 
obsidian with abrupt retouch applied exclusively on 
tiny micro-blades (Fig. 5.6–7). Based on the literature, 
backed bladelets are not reported from other sites in 
western Anatolia, but are very common in the Upper 
Mesopotamian and Zagros regions from the 10th to 
the 7th millennia BC (Kozłowski & Aurenche 2005: 
128–129). Although this tool type can be another point 
of comparison between western Anatolia and these 
eastern regions, the functional aspect might be as well 
the reason for their production apart from the cultural 
tradition. 

The most widely-debated tool type is related 
to hunting activities. To date, arrowheads are 
completely absent from the Marmara region in 
northwestern Anatolia during the Neolithic and are 
only occasionally reported from the Izmir region as 
single finds (e.g. Kolankaya-Bostancı 2014). Instead, 
excavated deposits of multiple slingshot stones at 
western Anatolian sites dated after 6500 cal. BC 
(Çilingiroğlu et al. 2012; Horejs 2016) support the 
suggestion that they replaced arrowheads in the role 
of projectiles in this region (Özdoğan 2002). However, 
projectile points were recovered at Çukuriçi Höyük, 
where they appear rather rarely in the beginning 
of the Neolithic (phases XIII and XII) and become 
regularly attested from phase XI onwards (in the Late 
Neolithic). They appear simultaneously at four of the 
five sites from the Izmir region (Milić 2018). Points 
from Çukuriçi Höyük do not represent uniform types, 
exhibiting variability in terms of raw material selection 
and size (ranging from 2–5cm). Features that connect 
them are the type of blank selected (primarily blades) 
and retouch which is almost always on the ventral 
side on both basal and distal ends (Fig. 5.1–5). These 
points do not have distinct tangs, but occasionally 
show notches, most likely related to hafting. A 
few exceptional examples from Çukuriçi look like 
shouldered points. Points from other sites in the Izmir 
region date primarily after 6500 cal. BC and in terms 
of size and forms can be understood as the same tool 
types. The only point known from the first half of the 
7th millennium BC was found at Çukuriçi Höyük in 
the initial Neolithic occupation of the site, referring to 
phase XIII dated around 6700 cal. BC. It is a form of 
foliate point that is unique for the period (Horejs et al. 
2015). The major significance of these points is their 
resemblance to examples from PPNA contexts in the 
Tigris basin, on sites such as Hasankeyf or Demirköy 
(Rosenberg & Peasnall 1998: 205; Miyake et al. 2012: 
6), a very unlikely direct relationship considering the 
long chronological distance. At present it appears we 
are dealing here with a unique group of sites where 
distinctive points were produced and used in the 7th 
millennium BC in western Anatolia, contradicting 
the idea that arrowheads did not go west during the 
Neolithic expansion following the PPNB collapse 
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(Özdoğan 2002). Mersin Yumuktepe appears to be the 
westernmost point on the map where the PPN–PN 
Near Eastern arrowhead types (particularly the most 
widely distributed Amuq type) existed (Altınbilek-
Algül 2011), although the extension all the way to 
the Lakes District could be debated in future (see 
Mortensen 1970; Duru 2012: figs 26, 50). 

Conclusion

The attempt to draw a wider picture and reconstruct 

the diffusion of influences based on typological 
resemblance is difficult if one expects to uncover 
perfectly corresponding evidence that indicates direct 
connections between distant areas across a large 
span of time. The situation is made difficult because 
the Early Neolithic phases (prior to 6500 cal. BC) on 
the western sites are frequently limited in terms of 
artefact variability, while the significant features that 
define the Neolithisation processes were already 
ubiquitous throughout the Near East during the 7th 
millennium BC. However, these later contexts should 
not be overlooked. Neolithisation should be seen as 
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a process not a single event, which finally led to the 
formation of fully developed Neolithic characteristics. 
Two key elements define the Neolithic character of the 
Çukuriçi Höyük lithic assemblage and undoubtedly 
relate it to eastern areas. These include 1) a new 
technology seen in the use of pressure technique, 
and 2) the absence of a direct pre-Neolithic sequence 
with the potential to provide an autochthonous 
development, requiring the spread of the pressure 
innovation from elsewhere. The origin of the pressure 
technique is likely to be seen in Upper Mesopotamia. 
Once incorporated into the production of lithic tools 
this technology spread to western Anatolia and on to 
the Aegean at the beginning of the 7th millennium BC.  

The production of long blades and the appearance 
of caches at Çukuriçi Höyük correspond with the 
spread of technological know-how and skill from 
certain regions of the Near East. The western evidence 
not only informs us about the craftsmanship being 
transferred, but by repeating practices from the 8th 
millennium BC may also hint at similarities of social 
perspective. However, because the toolset of Çukuriçi 
Höyük exhibited tool types not reported elsewhere 
in western Anatolia, this transfer seems to have been 
of a conceptual nature rather than directly copying 
some of tool types from the east. The continuation 
of arrowhead/point production, for instance, was 
bounded strictly within the region at the centre of 
the western Anatolian coast not the larger region of 
the Aegean Basin and Marmara area. All the ideas 
addressed so far speak in favour of the Çukuriçi 
Höyük lithic assemblage being strongly related 
to the eastern fringes of the Near East, and Upper 
Mesopotamia in particular. These elements seem 
to have arrived alongside the migration of the first 
farmers to western Anatolia, with the pathways of 
the Neolithic spread not being the same everywhere 
from east to west. Based on the Çukuriçi case study, a 
maritime route used by colonisers on their way to the 
Aegean has been suggested (Horejs et al. 2015). The 
transfer of technological skills involving the spread 
of the pressure technique most likely relates to the 
movement of specialists from the Near East in the 
westward expansion of the Neolithic. However, it is not 
yet entirely clear what the nature of the movement via 
maritime routes was, especially during the centuries 
just prior to settling western Anatolia around 6700 cal. 
BC. Some of the areas in between, such as the southern 
coast of Anatolia, remained virtually empty in terms 
of Early Neolithic sites and should be investigated in 
detail in that regard.

Although the material culture of contemporaneous 
settlements in the centre of the Aegean Anatolian coast 
supports the idea of a cluster of sites, there are distinct 
aspects of production observed in the lithic record, 
mainly based on different use of raw materials, that 
influenced the technological and typological features 
of the assemblages. An apparent connection between 
these sites was most likely involvement with the 

obsidian exchange network running through the 
7th millennium BC in this region. It is possible that 
through this exchange additional elements beyond 
obsidian were shared, namely, ideas, concepts and 
technological knowledge. All sites around Çukuriçi 
from the Izmir group show very similar patterns 
regarding chipped stone technology and typology, 
and therefore testify to the existence of an industry 
with shared elements, some of which initially 
arrived from the east. These elements seem to have 
been adopted, shaped and developed in the local 
western Anatolian environment through networks 
and the wider regional framework of the economy 
leading to the formation of a specific lithic package. 
In many regards, this package rests on the concepts 
of interaction developed for the PPNB sphere (Bar-
Yosef & Belfer-Cohen 1989), though belonging in the 
case discussed here applies to a different Neolithic 
world of the ‘west’. Finally, the question of the mutual 
influences between the Early Neolithic pioneer sites 
in the west (in the post-Mesolithic period of the early 
7th millennium BC) remains open at the moment as 
technological innovations appear simultaneously on 
the both sides of the Aegean in Greece and western 
Anatolia.  
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