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Greenstone chisel-like adzes for carpentry were components  
of the »Neolithic Package« in Anatolia and the Balkans 

Laura Dietrich, Mario Börner, Michael Brandl, and Barbara Horejs

Summary

Axes, as essential tools for land clearance and construction, 
have long been considered an integral part of the so-called 
Neolithic package in the Southwest Asian and European Neo-
lithic processes. However, due to the uneven state of research, 
terminology, and the lack of functional analysis of this amor-
phous category of cutting tools, this assumption is basically 
made as a whole, as an archaeological �nd category, and is 
undi�erentiated according to the actual use of these tools. In 
the present paper we are introducing chisel-like adzes as a 
distinct component of the ›Neolithic Package‹ of technologi-
cal innovations in Anatolia and the Balkans, two of the regi-
ons with a low state of the art in the publication of axe-assem-
blages. Chisel-like adzes which, as we have shown in this 
paper, have a particular design, emerge in the core area of 
the Neolithisation in the Levant most likely following signi�-
cant changes in house architecture, like the introduction of 
rectangular timber and timber joints in the Late Neolithic. Alt-
hough the preservation of house construction elements made 
of organic materials is poor in the archaeological contexts, 
we conclude, based on shape and use-wear analyses as well as 
on ongoing experiments, that we are dealing with highly spe-
cialised carpenter tools, which are transmitted towards the 
West, in Anatolia and the Balkans, together with other ele-
ments of the Neolithic package. We present in-depth functio-
nal, experimentally supported analyses of the axe assembla-
ges of Çukuriçi Höyük, as a pioneer settlement on the West 
Anatolian coast (from c. � 	�� cal  BC), and of Svinjari
ka 
�uka in the Central Balkans (from c. � ��� cal  BC), in order to 
secure the distinctiveness of chisel-like axes within the axe 
assemblages and the idea of splitting the concept of ›Neoli-
thic package‹ into distinct technologies. The two case studies 
presented here, including a rich assemblage of chisel-like 
adzes, together with fewer other analogues among other sites, 
indicate an early adoption of architectural elements and car-
pentry tools in western Anatolia and the Balkans as key con-
cepts of home during Neolithisation. Another – symbolic – 
meaning is mirrored in the raising networks of »greenstone« 
exchange in these regions as raw materials for the production 
of the specialised carpenter tools.
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Zusammenfassung

Meißelartige Grünsteindechsel für Zimmerhandwerk als 
Bestandteile des »neolithischen Pakets« in Anatolien und 
auf dem Balkan

Beile als unverzichtbare Werkzeuge der Landgewinnung und 
des Bauwesens werden seit langem als integraler Bestandteil 
des so genannten neolithischen Pakets im südwestasiatischen 
und europäischen Neolithikum angesehen. Aufgrund des 
uneinheitlichen Forschungsstandes, der Terminologie und der 
fehlenden Funktionsanalyse dieser amorphen Kategorie von 
Schneidwerkzeugen wird diese Annahme jedoch grundsätz-
lich pauschal als archäologische Fundkategorie – undi�eren-
ziert nach der tatsächlichen Verwendung dieser Werkzeuge – 
getro�en. In der vorliegenden Arbeit werden meißelartige 
Dechseln als neuer, eigenständiger Bestandteil des »neolithi-
schen Pakets« technologischer Innovationen in Anatolien und 
auf dem Balkan vorgestellt – zwei der Regionen, die in den 
Verö�entlichungen von Beilfunden noch optimierbar ist. Mei-
ßelartige Beile, die, wie wir in dieser Arbeit gezeigt haben, ein 
besonderes Design haben, tauchen im Kerngebiet der Neoli-
thisierung in der Levante auf, höchstwahrscheinlich im 
Anschluss an bedeutende Veränderungen in der Hausarchi-
tektur – wie der Einführung von rechteckigem Holz und Holz-
verbindungen im Spätneolithikum. Obwohl die Erhaltung von 
Hausbauelementen aus organischen Materialien in den 
archäologischen Kontexten dürftig ist, kommen wir aufgrund 
von Form- und Gebrauchsspurenanalysen sowie laufenden 
Experimenten zu dem Schluss, dass wir es mit hochspeziali-
sierten Zimmermannswerkzeugen zu tun haben, die in Ana-
tolien und auf dem Balkan zusammen mit anderen Elemen-
ten des neolithischen Pakets nach Westen übertragen werden. 
Wir präsentieren eingehende funktionale, experimentell 
gestützte Analysen der Beile vom Çukuriçi Höyük, einer Pio-
niersiedlung an der westanatolischen Küste (ab ca. � 	�� cal 
BC), und von Svinjari
ka �uka auf dem Zentralbalkan (ab 
ca. � ��� cal BC), um die Besonderheit meißelartiger Beile 
innerhalb des Gerätespektrums und die Idee der Aufspaltung 
des Konzepts des »Neolithischen Pakets« in verschiedene 
Technologien zu sichern. Die beiden hier vorgestellten Fallstu-
dien, die eine reiche Ansammlung meißelartiger Beile enthal-
ten – zusammen mit wenigen anderen Beispielen an anderen 
Fundorten – weisen auf eine frühe Übernahme von architek-
tonischen Elementen und Tischlerwerkzeugen in Westanato-
lien und auf dem Balkan als Schlüsselkonzepte des Wohnens 
während der Neolithisierung hin. Eine weitere – symbolische 
– Bedeutung spiegelt sich in den aufstrebenden Netzwerken
des Austauschs von »Grünsteinen« in diesen Regionen als
Rohmaterial für die Herstellung der spezialisierten Werk-
zeuge wider.
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Axes, adzes and chisels

Axes have long been seen as an integral component of the 
so-called Neolithic package – a sum of technological innova-
tions enabling Neolithisation, like pottery, �gurines, ›o
er-
ing tables‹, M-shaped amulets, bracelets made of marble and 
stone, beads, bowls of ›greenstone‹ and phalli, grooved 
stones, chipped discs as well as polishers, belt hooks and 
bone spatulae (Özdo�an ����; Özdo�an ����; Çilingiro�lu 
����, � Tab. �; Horejs ����, �� Fig. �). Axes, adzes, and chis -
els, in the following labelled as Hitting and Cutting Tools 
(HCTs), are highly e
ective tools of a relatively simple and 
conservative, but e
cient design, which undergo multiple 
changes in their use and meaning during the Neolithisation 
of di
erent regions. Axes have a symmetrical shape, while 
adzes have one straight and one curved broadside, which is 
usually interpreted as indicating a di
erence in hafting (par-
allel with the shaft or perpendicular). Chisels are de�ned by 
their rectangular pro�le. 

Axes (and adzes as well as chisels) are the main tools of 
the Neolithisation process. They are necessary for land 
clearance and the construction of houses and villages, and 
thus for the implementation of agriculture and settled life. 
Axes, adzes, and chisels are an early innovation of the core 
areas of the Neolithisation in Southwest Asia� , being trans-
ferred from there to Anatolia�  and on to Europe� .

The new research presented here proposes a more 
detailed look at the other two components of the HCTs, the 
adzes and chisels, through analyses of the technologies of 
their production and use and through the identi�cation of 
regional trajectories in connection with the Neolithisation 
process.

HCTs in the Levant and Upper Mesopotamia

The technological principle of the Neolithic axe is �rst 
attested in Southwest Asia, where at �rst small unpolished 
�int tools appear during the Pre-Pottery Neolithic A (PPNA), 
followed by larger polished ground stone axes in the Early 
PPNB (c. ����–���� BC), which acquire a shaft, successively 
transforming them into powerful hitting and cutting tools 
(Barkai ����). During the Middle Neolithic (MPPNB/PPNC; 
c. ����–����/���� BC) and the Late Neolithic (Pottery Neo -
lithic:  ����/����–���� BC), large axes made from di
erent 
lithic raw materials were already in wide use in the Levant 
(Barkai ����; Dietrich  ����), Upper Mesopotamia (Davis 
����; Roodenberg ����; Mazurowski ����), and Central 
Anatolia (Wright et al. ����) � .

In a wider region throughout the core area of the Neolith-
isation, a general development from small to trapezoidal or 
oval large heavy polished cutting and hitting tools is evi-
dent between the PPNA and the PPNB. However, there is a 

major research bias between the southern Levant, where 
axes have been the object of intense studies and are pub-
lished extensively (Barkai ����; Barkai ����), and Upper 
Mesopotamia and Anatolia, where only selected assem-
blages of a few sites have been analysed so far (Fig. �) � .

A second phase in the evolution of HCTs is marked by the 
»adze«, an innovation of the Pottery Neolithic. Following 
their appearance in site assemblages mostly after ���� BC, 
adzes (and, in smaller numbers, chisels) will gradually 
replace axes until the Chalcolithic in the southern Levant 
(Barkai ����; Barkai ����). A few published assemblages 
from Upper Mesopotamia – for example, from Tell Sabi 
Abyad, Rakkah governorate, Syria (Huigens ����), Bouqras, 
Deir ez-Zor governorate, Syria (Roodenberg ����; Rooden-
berg ����) and Shir, Hama governorate, Syria (Dietrich ����) 
– with axes, adzes, and chisels may suggest a similar devel-
opment. Thus, during the time coinciding with the Neolithic 
migration westwards, adzes are included in the innovation 
package of the Neolithisation in its core areas. 

Terminological speci�cations on the types of »adze«

However, there are some terminological issues to be clari�ed 
here. Tools that have been labelled as »adzes« at Shir (Diet-
rich ����, Pl. �–�), »celts« at Sabi Abyad (Huigens ����, 
Fig. �–�; Huigens et al. ����, ���, Fig.  �,�/��–��), or » hermi-
nettes« at Bouqras (Roodeberg ����, Fig. �,�,�,�) �  have cer-
tainly few commonalities with the Central European 
»Schuhleistenkeile« or »Flachbeile« of the LBK (e.g., Willms 
����, Fig.  �; Elburg et al. ����, Fig.  �), or the relatively large 
triangular or oval tools of the Southeastern European Neo-
lithic (e.g., Antonovi�/Dimi� ����, ���–��� Fig.  �–�), to give 
just some examples – except for the hafting with the blade-
transverse to the shaft. 

The largest group of adzes at Sabi Abyad is composed of 
small tools with a length of up to � cm, but also a group of 
larger adzes is attested (Huigens ����, Fig. �–�). The small 
tools have one curved and one straight broadside with a rec-
tangular or, more rarely, a triangular facet. The facet falls 
obliquely at a c. ��¼ wide angle on the blade, which seems to 
be a standardised pattern. Most of the adzes from Sabi Abyad 
are made from non-local, very hard rocks: dolerite at Sabi 
Abyad (Huigens ����) and »greenstone« at Shir (Diet-
rich ����). Tools that have been labelled as »adzes« in the 
southern Levant (Barkai ����) are made of �int and are 
slightly larger than those in the northern Levant, with a facet 
on their straight side, which can be rectangular, triangular, 
or irregularly shaped. Chisels have facets similar to adzes.

At the moment of the Neolithic dispersal westwards, 
the toolkit of HCTs in the core area of this process was not 
only composed of axes, but also of (increasingly impor-
tant) small adzes and chisels, following a presumed 

	 �	� Davis ����; Wright ����; Barkai ����; 
Yerkes et al. ����; Rosenberg/Gluhak ����; 
Dietrich ����.

	 �	� Wright et al. ����.
	 �	� For example: Antonovi� ����; Stroulia ����; 

Tsoraki ����; Nowak ����; Müller-Beck et 
al. ����; Weiner ����; Weiner ����; Ram -

minger/Šída ����; Willms ����; Elburg et al. 
����; Bernardini ����; Masclans et al. ����; 
Moník et al. ����.

	 �	� See also the comprehensive overviews on the 
material culture of the Neolithic in its core 
area: Koz�owski et al. ����, �� Map �.�.�.�; 
Shea ����, ���–���; ���–��� Fig.  �,��.

	 �	� Davis ����; Roodeberg ����; Mazurowski 
����; Dietrich  ����.

	 �	� See also type � of »herminettes« as well as 
some smaller exemplars of type �� by 
Koz�owski et al. ����.
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	 �	� The excavation works were led by B. Horejs 
(Austrian Archaeological Institute, Vienna).

change in woodworking practices as suggested by 
R. Barkai (����; Barkai ����). Barkai’s interpretation of 
the »adze« innovation is mainly based on its versatility as 
a tool in comparison to the axes, as adzes are suitable for 
shaping or smoothing wooden planks, for the chopping 
and preparation of wooden utensils, and for other tasks in 
carpentry, in addition to tree-felling. Functional studies or 
reconstructions of hafting and handling are still missing 
for this category of tools, which probably explains their 
absence in the discourse on Neolithic technological inno-
vations. However, adzes are transmitted with the Neolithic 
dispersion westwards and are, together with the axes, 
obviously common parts of site assemblages of the Neo-
lithic pioneers in western Anatolia and South-eastern 
Europe. One of these pioneer sites is Çukuriçi Höyük near 
Izmir in western Anatolia, Türkiye.

HCTs in western Anatolia: The Neolithic site of Çukuriçi 
Höyük

The Early Neolithic site Çukuriçi Höyük (Fig. �–�), exca-
vated between ���� and ���� � , is one of the earliest Neo-
lithic sites in western Anatolia and the Aegean (Horejs ����). 

The tell settlement, which originally was situated in a shal-
low coastal inlet characterised by lagoons and swamps, was 
most probably founded by pioneer farmers coming up over 
the sea in an optimal micro-habitat for settling, farming, 
and herding (Horejs et al. ����). The earliest domestic fea-
tures, �� C-dated to between ����–���� BC (ÇuHö XIII–XII), 
display an architecture composed of mud walls with mas-
sive post holes and plastered �oors, whereas the successive 
Late Neolithic architecture (between ����–���� BC, ÇuHö 
XI–VIII) is built on stone wall foundations (cf. Fig. �). Large 
houses with activity areas inside and outside, which stand 
on solid stone walls and are built of thick wooden posts, 
probably with wooden roofs and mud walls, have been 
reconstructed (Fig. �; Brami et al. ����; Lu®nik-Jancsary et 
al. ����). Thus, a rich wooden architecture can be recon-
structed for Çukuriçi Höyük. The raw material came from 
the surrounding woods of deciduous oaks (Stock et al. ����; 
Kayan ����; Stock et al. ����), which must have been 
exploited using HCTs. In fact, more than half (�� of ���) axes 
found at the site come from the Neolithic layers (Bochatz 
����). The rest of the �nds belong to the later Chalcolithic 
and Bronze Age settlements that follow at Çukuriçi Höyük 
after a settlement hiatus or come from the mixed surface 
layer. 

Fig. �  Map with the location of the sites and �nds discussed.

Abb. �  Karte mit den besprochenen Funden und -orten.
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Fig. �  Çukuriçi Höyük: View on the site during the excavations.

Abb. �  Çukuriçi Höyük: Fundort während der Ausgrabungen.

The distribution pattern of Neolithic HCTs shows a dom-
inance of the axes (symmetric section, �� �nds) in compari-
son with the adzes (one straight and one curved face, 
��  �nds). In addition, � chisels (narrow rectangular imple-
ments) and one pick-like implement have been observed.  

� fragments are probably from large axes but their attribu-
tion is not secured.

Following a traditional typological approach, a broad 
variety of shapes, ranging from oval to trapezoidal-elongate 
and trapezoidal-squat, rectangular-elongate and -squat, tri-

Fig. �  Çukuriçi Höyük: Examples of Late Neo-
lithic house structures built on solid stone wall 
foundations – with mud walls and their activity 
areas.

Abb. �  Çukuriçi Höyük: Beispiele der spätneoli-
thischen Hausstrukturen, welche auf soliden 
Steinmauerfundamenten errichtet wurden – mit 
den Lehmwänden und ihren Aktivitätsbereichen.
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angular or irregulate, in a variety of sizes, would have to be 
de�ned. However, this image is a result of the various defor-
mation processes a tool can undergo between design, pro-
duction, use, and recycling. A more reliable concept used in 
this study was to identify patterns of technological trajecto-
ries by analysing the complete chaîne opératoires of produc-
tion, use, and maintenance of HCTs with special focus on 
the comparison between adzes and axes. 

Rocks and »greenstones« at the site

There is a broad spectrum of rocks used to produce HCTs at 
Çukuriçi Höyük, which have been geologically and petro-
graphically analysed in several studies (Wolf ����; Sørensen 
et al. ����; Schwall et al. ����) and are the subject of current 
experimental projects for the determination of their 
mechanical properties related to their use as hitting and cut-
ting tools. 

Most of the Neolithic HCTs at the site (�� % = �� �nds) 
are made of locally available peridotite, which is a hard 
blackish rock and can be exploited in the near vicinity 
(Wolf ����). Peridotite can be considered a good choice for 
the production of HCTs, as it is a dense and hard rock that 

can be transformed into sharp and heavy axes (for example, 
for tree-felling). Through the geological process of serpen-
tinisation, parts of naturally occurring peridotite, an 
ultrama�c rock, were hydrated and transformed into ser-
pentinite, which, at Çukuriçi Höyük, has also been exploited 
for the production of HCTs. Serpentinite is considerably 
softer and not as resistant to breakage or pressure as perid-
otite, but it can also be more easily shaped and ground into 
axes or adzes. �� % of the HCTs (�� tools) were produced of 
this medium-soft local rock. Other local rocks used in the 
production of HCTs are emery stones, which are very hard 
and abrasive; in the Neolithic settlement, they were used 
predominantly for the production of chisels. Emery stone 
was used to an almost similar extent as serpentinite 
(��  % = �� tools). Amphibolite and basalt are only occasional 
choices (seven and three tools, respectively). 

Surprisingly, almost a quarter (�� % = �� tools) of the 
HCTs, mostly adzes, are produced from non-local rocks tenta-
tively identi�ed as jadeite through re�ectance spectroscopy 
(Wolf ����; Sørensen ����; Schwall et al. ����). This deep 
green rock is not only signi�cantly harder than other lithic 
materials, but is also more resistant to breakage, fracture, and 
compression. Also, polished green HCTs made of jadeite have 
high aesthetic qualities, at least from a today’s perspective. 

Fig. �  Çukuriçi Höyük: Reconstruction of Late 
Neolithic house structures based on the inter-
pretation of the archaeological contexts.

Abb. �  Çukuriçi Höyük: Rekonstruktion spät-
neolithischer Hausstrukturen auf der Grundlage 
der Interpretation der archäologischen Kontexte.
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	 �	� Ongoing project led by L. Sørensen.
	 �	� Ongoing project led by Sørensen.

Our current projects follow the complex trajectories 
related to the exploitation, use, and exchange of »green-
stone« in the eastern Mediterranean� . One of the tasks is to 
investigate the exploitation of jadeite in terms of use, fre-
quency, a
ordance, and availability at the site. As has been 
previously observed (Schwall et al. ����), Neolithic to 
Bronze Age Çukuriçi Höyük was embedded in a large net-
work of exchange reaching up to almost ��� km in distance 
and including materials and products such as obsidian, vol-
canic rocks, and greenstone. At least some of the jadeite was 
transported from Syros, southern Aegean, Greece, as previ-
ous analyses have shown (Sørensen et al. ����). For other 
jadeite artefacts, local resources and networks are assumed� .

Modelling the chaîne opératoire of use and usefulness 

The chaîne opératoire of production, use, and maintenance 
of the HCTs can be roughly divided into three models, which 
show divergent patterns for local and non-local materials 
but also for rocks of di
erent qualities. 

Model �  is a pattern of production for hard, large 
(�–��  cm) and middle-sized (� cm) axes from local rocks, 
mostly peridotite and emery stone (Fig. �). Most probably, 
large- to middle-sized blanks already suitable for the desired 
tool were chosen from the vicinity of the site, �aked, and 
pecked into shape, as indicated by their production mark-
ers. They were used for di
erent tasks and eventually dis-

carded without any, or with only minimal, resharpening 
and recycling (cf. Fig. �,�; Fig.  �–�). Their fragmentation 
pattern shows a relatively equal distribution of blades, 
body, or butt fragments.

The completely preserved axes have sharp blades and 
cutting edges. One use pattern of the large axes, observed 
on most tools, is characterised by regularly blunted blades 
covered with V-shaped fractures in the centre of the cutting 
edge and on its corners (cf. Fig. �), as well as by asymmetri-
cally rounded corners. The cutting edge also displays per-
pendicular and slightly oblique deep scratches and irregu-
larly distributed medium re�ective spots. Similar patterns 
have been observed on axes used for tree-felling (Fig. �; Roy 
����, Fig.  �; ��). Wear markers on middle-sized axes are 
blades which are blunt and covered with either V-shaped or 
irregular fractures as well as oblique scratches and irregu-
larly distributed spots which are medium to high re�ective. 
The most frequent wear patterns observed on the analysed 
middle-sized axes are similar to the patterns on large axes, 
indicating their use as tree-felling tools. For all other mid-
dle-sized axes with divergent wear patterns, multifunction-
ality may be assumed. Work for house construction, for the 
procurement of fuel material, and for butchery was most 
probably performed with these tools. A large quantity of 
bones with deep large cut marks most likely produced by 
axes (Fig. �; Galik ����) comes from the Neolithic layers. 
Generally, archaeozoological research has reconstructed a 
diverse and extensive animal diet for the Neolithic inhabit-

Fig. �  Çukuriçi Höyük: The chaîne opératoire 
of production, use, maintenance, and recycling: 
model �. �–� used axes made of  
peridotite, serpentinised peridotite, and emery 
stone; �–� broken, unrecycled fragments.

Abb. �  Çukuriçi Höyük: die Chaîne opératoire 
von Herstellung, Gebrauch, Instandhaltung und 
Wiederverwertung: Modell �. �–� benutzte Beile 
aus Peridotit, serpentinisiertem Peridotit und 
Schmirgel; �–	 zerbrochene, nicht wiederverwer-
tete Fragmente.
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