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This volume is dedicated to the late
Nikolai Ottovitch Bader, Nur Balkan-Atli, 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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Harvesting tools during the Pre-Pottery

Abstract

Agricultural practices are central to our understanding
of the Neolithisation process in the Fertile Crescent.
They are visible in the archaeological record through
the study of both botanical remains and lithic tools.
Indeed, these categories of remains provide data
specifically on cereal management from collection to
post-harvest processing. In this chapter, we present
the harvesting tools used in Cyprus during the Pre-
Pottery Neolithic from the end of the 10th to the
middle of the 6th millennium cal. BC. The periods
studied are known as the Cypriot PPNA, the Cypriot
PPNB and the Culture of Khirokitia. Data were
collected from three sites excavated in the Limassol
and Larnaca districts: Ayios Tychonas Klimonas
(hereafter Klimonas), Parrekklisha Shillourokambos
(hereafter Shillourokambos) and Khirokitia Vouni
(hereafter Khirokitia).

The inhabitants of the island imported plant
taxa that were not native to Cyprus, along with the
techniques and knowledge to grow, harvest and
process the crops. Sickle elements were used to harvest
cereals from the beginning of the PPNA sequence at
Klimonas. Based on techno-typological and use-wear
analyses, we define the morphology of the sickles,
which varies through time. These analyses also show
the major role played by the cereals in the subsistence
strategies of the settlements studied. During each phase
of the island’s Pre-Pottery Neolithic, the blanks used
to produce tools for harvesting cereals were chosen
from among the existing lithic production. There is
only one exception, with the specialised production
of inserts during two phases of the Cypriot PPNB
at Shillourokambos. As a rule, we can say that sickles
reflect the lithic assemblage as a whole. In addition,
we argue that the investment in the production of
sickles decreases through time. This is for us the result
of an overall technological simplification of the lithic
industries. During this time span, botanists suggest
that agriculture was fully developed from a probable
‘pre-domestication’ stage to a cereal-based agriculture.
Our data show in which way a truly insular specificity
comes to light in Cyprus.

Neolithic in Cyprus

Laurence Astruc and Francois Briois

Introduction

The evolution of subsistence strategies is a key
element for understanding the phenomenon of
Neolithisation in the Near East. In this regard, the
populating of Cyprus offers new insights into this
process. Indeed, except for the wild barley which
is native to the island, the faunal and plant species
exploited all had to be imported from the mainland by
human populations (Vigne et al. 2013). For instance,
the groups of hunter-gatherer/fishermen of Akrotiri
Aetokremnos (Simmons 1988 et al. 1999; Vigne et al.
2009), who arrived around 10,500 cal. BC, reached this
new territory bringing wild boars, which they then
hunted. The same behaviour is also recognised with
the hunter-farmers of Klimonas after a hiatus of nearly
one and a half millennia. It is during this period, the
PPNA, that agriculture started on Cyprus. On the
basis of the excavations conducted in the Limassol
district at Klimonas and Shillourokambos, and, in the
Larnaca district at the site of Khirokitia, we follow the
development of subsistence patterns from the end of
the 10th to the middle of the 6th millennium cal. BC.
The changes in the lithic industries over this sequence
are also documented. The knapped lithic industry and
heavy ground-stone tools, such as querns, grinders
and pestles etc., allow us to gather valuable data on
agricultural practices from harvesting to the post-
harvesting processing of the collected plants. In this
chapter, we present an assessment of a class of tools
closely related to agricultural practices, namely, sickles
employed to harvest cereals. Techno-typological and
functional characteristics are described here to obtain
a detailed understanding of these tools used for
harvesting.

Analyses and results

The site of Klimonas dates from the end of the 10th
to the first half of the 9th millennium cal. BC (Vigne
et al. 2017). The lithic industry of this Cypriot PPNA
settlement is considerable and exhibits specific
characteristics (Briois & Astruc 2017; Briois & Astruc

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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6. Laurence Astruc and Francois Briois

this volume). The production of artefacts was carried
out in situ, using cherts of the Lefkara formation,
primarily the translucent type, and secondarily
the opaque type (see Astruc 2002 for chert type
definitions). The débitage is unipolar and the average
length of blades in the plein-débitage is between 4 and
5cm. The tool typology is dominated by burins and
projectile points, but also has significant numbers of
scrapers, blades with lateral retouches and notches.
The removal of small blades or bladelets using a
burin-blow down the lateral edge of thick flakes
(burin cores) was done preferentially to manufacture
micro-drills.

In this techno-typological context, sickles are
also common as they represent 14% of the retouched
pieces (US 10.6, Briois et al. 2013). Sickles, during this
period, were composite tools made using a rectilinear
or slightly curved haft and flint inserts selected from
within the common lithic stock (Fig. 1). Selected blades
were used to create elements with a remaining length
of 30-70mm. The smallest units may be the results of
accidental or intentional fractures or shaping through
retouching. Several pieces simply were used without
modification whereas others were retouched to fit
better into the haft groove using lateral retouches,
truncations or backing retouch. In some cases, the
sickle elements were rejuvenated (using micro-
denticulation, for instance) or recycled into another
tool class (notably, with burins). The active edge can
be equally situated on the left or right lateral, and their
angle is normally 25-40°. The rejuvenated edges tend
to be more obtuse.

We conducted use-wear analysis on a sample of
19 inserts. Within this sample, none of the tools were
used on both sides. The only complete item measures
28mm in length. In every case, the gloss is parallel to
the edge suggesting a longitudinal hafting. One of the
pieces has been rejuvenated and four were recycled:
two burins, one convex back and one bi-point were
manufactured secondarily following utilisation for
harvesting. The use-wear traces due to plant cutting

are homogeneous (Fig. 2a). The working edge is
completely polished and rounded. The polish is very
bright, and the reticulation is compact or sometimes
slightly domed near the edge. The boundary between
polished and unpolished surfaces is distinct. The
striations are well developed; but the dotted striae
are superficially marked. All these characteristics
allow us to interpret these traces as resulting from
the cutting of silica-rich vegetal material, most likely
cereal harvesting.

At Shillourokambos, the archaeological remains
date from the middle of the 9th millennium to the end
of the 7th millennium cal. BC (Guilaine ef al. 2011a)
thus belonging to the Cypriot PPNB period (Fig. 3).
The ancient phase extends from 8600 to 7600 cal. BC,
and can be subdivided into three phases, A, B and C,
determined by changes in the typology of projectile
points and the types of sickle elements. Translucent
chert was the main raw material used during
ancient phase A. Several chaines opératoires were
identified: careful bipolar production used to produce
predetermined blades on large cores with anterior
and posterior-lateral crests; bidirectional production
on short cores and bidirectional production using
the thickness of large flakes; and, finally, unipolar
blades made on conical cores. Major tool types are
notches, denticulates, burins, projectile points and
glossed pieces. Glossed elements represent up to 11%
of the retouched pieces. During the ancient phase A,
they were manufactured from unipolar or bipolar
unretouched blades and, on the rare occasion, small
flakes. The gloss was parallel to the edge. Two different
kinds of tools co-existed; namely, a harvesting knife
(hafted as a unique long blade) and composite sickle
elements. Both of these types bear continuous gloss
indicating that all inserts were hafted longitudinally
(Philibert 2003, 2011). Rejuvenation using micro-
denticulation occurred only rarely.

During the ancient phases B and C, the raw
material exploited was predominantly translucent;
nevertheless, the opaque variety is well attested and

> 3
0 3cm
[ s |

Figure 1. Sickle elements from Klimonas
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6. Harvesting tools during the Pre-Pottery Neolithic in Cyprus

Figure 2. Use-wear traces on sickle elements of Klimonas, Shillourokambos and Khirokitia: a. Klimonas, b. Shillourokambos,
ancient phase A, c. Shillourokambos, ancient phase B, d. Shillourokambos, middle phase, e—f. Khirokitia, level C and 3

the granular chert type appears rarely. Production
methods were less diverse, and the sizes of the
blanks were generally smaller. Typological tool
groups are similar to the earlier phases, but for two
differences. Square base points disappear from the
projectile class while Byblos points appear, and
the sickle elements are very different from those of
ancient phase A. During ancient phases B and C, the
production of unidirectional or bidirectional bladelets
from burin cores appeared, and these blanks were
used to manufacture glossed pieces (Guilaine et al.
2011b: figs 16, 17, 26). The inserts were shaped with a

convex back and were hafted, not longitudinally but
obliquely to the haft (Philibert 2011: fig. 6). Therefore,
the distribution of the gloss on these pieces is oblique.

Further data collected in the course of the study
of the material from sector three confirm the results
obtained in sector one. A sample of 36 glossed elements
has been analysed. They were manufactured using
different raw materials; predominantly translucent
(n=30), but also opaque (n=3), granular (n=2) or mixed
cherts (n=1). The blanks used were either flakes
(n=16) or blades (n=20). Within the typology one can
distinguish backed pieces (n=29), bi-truncations (n=4),
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6. Laurence Astruc and Francois Briois

Middle Phase

0

Early Phase A @

(Dl

Recent Phase

W0

Early Phase C

Sem

Early Phase B

Figure 3. Sickle elements from Shillourokambos: ancient phases A, B, C, middle phase, recent phase

lateral retouches (n=2) and one unretouched blank.
Either left or right edges were used. The size of the
blanks varies from 24 to 56mm in length, from 10.6 to
21.3mm in width and 2.5 to 7.3mm in thickness. The
angles of the use edges were in general 25-30° (but
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sometimes up to 40°). With this way of hafting, the
surfaces in contact with the plants are limited and
use-wear traces are well marked (Fig. 2c). The polish
is compact and bright. It decreases gradually towards
the interior of the tool segment. Its microtopography



is flat and the striations, mostly dotted, are parallel to
the tool edge. When identical backed pieces that do
not show gloss are studied, they are simply unused
(n=13). This suggests that shaped sickle elements were
stored before being used. Finally, one sickle element
in the sample exhibits longitudinal gloss on both
edges; it is most probably an intrusion coming from
the underlying level of ancient phase A.

There is a clear continuity between the ancient
phases B and C. The amount of translucent chert
decreases, but sickle elements continued to be hafted
obliquely and the typology stayed the same; they
were also characterised by backed pieces and bi-
truncations. The only difference is in the size of the
blanks: they are slightly larger.

During the middle phase at Shillourokambos,
between 7600 and 7300 cal. BC, the lithic industry
differs from the ancient phases. In particular, the use
of opaque chert becomes dominant (more than 70%),
followed by translucent chert and small quantities
of granular chert. The bipolar blades are larger,
and the blanks are in general more diverse and less
standardised. The typological groups are wedges,
notches, denticulates, burins, scrapers, drills and
glossed pieces. The last represents 8% of the retouched
pieces.

Use-wear analysis was conducted on 37 pieces
of the middle phase A and 11 items of the middle
phase B. Glossed pieces (Fig. 2d) assigned to both
middle phases A and B were heavily dominated by
sickle elements hafted longitudinally, while only two
examples were harvesting knives. An additional four
inserts, exhibiting oblique gloss, were also identified
in the middle phase A sample. It is difficult to know
if the oblique inserts typical of the ancient phase B
sample are part of this later assemblage; or if they
come from the underlying level.

The two harvesting knives are bipolar blades made
of opaque chert. One of them is unretouched, and
the second is a scraper with the retouch playing the
role of a truncation. The former is 148mm long and
the latter 117mm in length. In both cases, the gloss is
distributed longitudinally. The wear matches that of
other examples used to cut silica-rich plants such as
cereals. The lengths of these tools are important; these
implements could have been used as unique blades
deliberately selected for use as harvesting knives.

The main glossed pieces belonging to the middle
phase are sickle elements hafted longitudinally
in either a rectilinear or slightly curved haft. The
raw materials used were opaque, translucent or
occasionally granular. The blank types selected were
more varied; including bipolar blades, upsilon blades,
unipolar blades and flakes. The dimensions of the
inserts are the following: 32-77.6mm in length, 12.8-
26.4mm wide, 2.6-10.5mm thick. Typologically, there
are unretouched pieces, backed pieces, truncated
pieces and examples with lateral retouches. Left or
right edges were used indifferently, and the average

6. Harvesting tools during the Pre-Pottery Neolithic in Cyprus

angle of the working edge(s) is around 35°. Three of
these inserts have been rejuvenated by semi-abrupt
retouch to denticulate (or micro-denticulate) the
working edge, while six have been used on both edges.
The use-wear traces are homogeneous (Fig. 2d).
Macroscopic glosses are parallel to the edge and their
extension towards the interior of the blank varies
from 2.7 to 10mm. All the edges are heavily smoothed
and polished; the rounding of the cutting edge is
standardised. The scaling is not very developed as it
is the result of cutting soft materials. Edge removals
are regular, continuous and alternating; they are in
the shape of half-moons or have thin extremities. The
polish is bright, reticulation compact, with a flat or
slightly domed topography; and there are numerous
dotted striae inside the polished surfaces.

The recent phase of Shillourokambos is dated to
7300-6900 cal. BC following on from the middle
phase. Opaque chert was dominant and the chaines
opératoires were simplified in comparison to the
previous phases. Blades are more robust and irregular;
the predetermined blades are no longer found in the
assemblage. The typological groups include: lateral
retouches, notches, denticulates, scrapers, wedges
and glossed pieces. The last represents 7% of the
retouched pieces and they were backed or used
without retouch. As in the middle phase, the inserts
were fitted longitudinally into the groove of the haft.

AtKhirokitia, wereach thelast phase of theaceramic
Neolithic in Cyprus (Culture of Khirokitia) dated from
the end of the 7th millennium cal. BC to the middle
of the 6th millennium cal. BC (Le Brun 1984, 1989,
1994, this volume). If we pay attention to technology
(Astruc 2002: fig. 4), the débitages appear simplified,
and blank production as well as the retouch were not
as standardised. The main raw materials exploited
were also Lefkara formation cherts, although 60-70%
of them were of the coarser granular type. The chaines
opératoires are heavily influenced by the morphology
of the raw material, which is found mainly as tabular
blocks that require minimal shaping of the core prior
to blank production. The blades produced were
unipolar, often variable in size and irregular in shape.
Several bidirectional blanks have been identified; but
they were produced in the course of the reshaping
of unipolar cores from the distal end. Bipolar blades
are, otherwise, nearly absent. Retouched pieces are
not frequent (11% of the whole assemblage) and
include the typological groups, backed pieces, lateral
retouches, truncations, wedges and small quantities of
pieces with a proximal shaping, pointed tools, burins,
scrapers and drills. There are no projectile points and
the glossed pieces represent 10-12% of the retouched
tools (cf. Astruc 2002 for levels C and III). Numerous
glossed pieces (n=52) have been analysed for level C
and a further eight for level IIl. There were no clear
differences between the two samples. The selected
blanks were elongated flakes or blades. Thinner
granular and opaque cherts were selected as they
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Figure 4. Sickle elements from Khirokitia

offered the most efficient cutting edges. Unretouched
blanks sometimes exhibited gloss, but retouched tools
are more frequent, including backed examples or
other lateral retouches. The retouch was implemented
without care: it could be continuous or not, direct,
inverse or crossed, semi-abrupt or abrupt. In most
cases, the use edges are rectilinear or slightly sinuous,
with angles from 20° to 55°. Tool lengths were 45mm
on average, and the gloss typically opposite to a
retouched or cortical back. Left and right edges were
used equally.

Use-wear traces are homogeneous (Fig. 2e, f) with
slight variations due only to raw material differences
(Astruc et al. 2001) or variations in the intensity of use.
Macroscopic glosses are distributed longitudinally
to the polished and calibrated edge. The polish has
a compact reticulation, a flat microtopography and
a high brightness. It is well delimited in a particular
zone. The scaling is not very developed. Striations
run parallel to the edge and comprise thin or dotted
striae. These traces have been interpreted as the result
of cereal harvesting with the help of a sickle with
longitudinal hafting; the haft being rectilinear or
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slightly curved as is the case, for instance, at Nahal
Hemar, Israel, during the 7th millennium cal. BC (Bar
Yosef 1987).

Discussion

The use-wear data extracted from the collections
studied in this analysis are rather homogeneous over
the sequence. Sickles were used to harvest cereals
from the Cypriot PPNA onwards. Further distinction
between cereal species (wheat and barley) or between
wild or domestic varieties are beyond the scope
of this research. Such differentiation could also be
misleading as mixed fields were common during
these ancient times. Additionally, we need to increase
our sample size, particularly for the sickles from
Klimonas, as this study is in an incipient stage and the
site is still under excavation. Botanical studies have
demonstrated that the crops of the Aceramic Neolithic
of Cyprus varied through time. Even if the botanical
remains at Klimonas and Shillourokambos are poorly
preserved, observations conducted on plant imprints



found on building materials have provided useful
information. At Klimonas (Vigne et al. 2012, Vigne et
al. 2017), wild barley (Hordeum spontaneum/disticcon)
and emmer wheat (Triticum dicoccoides/dicoccum, wild
or domestic) are attested. Wild barley is native to
Cyprus, but emmer wheat was introduced. Botanists
argue, using comparisons with the mainland, that
this early stage of cereal exploitation in the Cypriot
PPNA should be viewed as a ‘pre-domestication” of
cereals. Later on, at Shillourokambos, einkorn (Triticum
monococcum), emmer wheat (Triticum dicoccum, wild
or domestic) and domestic barley (Hordeum vulgare)
are attested from the beginning of the 8th millennium
cal. BC (Willcox 2011). At Khirokitia, the preservation
of botanical remains is optimal and allows detailed
reconstruction of agricultural practices. Agriculture
was based on cereals. Crops were mainly einkorn,
emmer and domestic barley, together with small
quantities of tetraploid wheat (Triticum tétraploide)
and two-grained einkorn (Triticum monococcum-2
grains). All of these taxons were domesticated
and probably cultivated in a mixed-field system.
Harvesting took place during the spring with the help
of sickles, though uprooting might have been used
in complement (Pares & Tengberg 2017). These data
collected in Cyprus support a scenario of a mainland
inheritance of crops and a truly continuous sequence
stemming from the early Pre-Pottery Neolithic phase
(Pares & Tengberg 2017: 243).

Lithic tools used for cereal harvesting vary in
morphology from the end of the 10th millennium to
the middle of the 6th millennium cal. BC. No traces
of bitumen were observed on the artefacts. Figures
1, 3 and 4 show the main characteristics of sickles
for each chronological phase. In general, over the
sequence, inserts were fixed longitudinally into the
haft; at Klimonas and Ayia Varvara Asprokremnos
during the Cypriot PPNA (McCartney 2011), at
Shillourokambos during the Cypriot PPNB (ancient
phase A, middle phases A and B, recent phase) and
at Khirokitia during the Late Aceramic Neolithic.
Similar sickle specimens were found at Nahal Hemar,
Israel, in the 7th millennium cal. BC (Bar Yosef 1987;
Astruc 2002), Halula, Syria, between 7600 and 7300
cal. BC (contemporary with the middle phase of
Shillourokambos) or Giictirtepe, Turkey, during the
late PPNB (Borrel & Molist 2007). The sickles of the
ancient phase B and C of Shillourokambos stand apart
as the only exception; they were composite elements
inserted obliquely into the haft. For all but this one
type, the inserts were selected from the common lithic
stock: sickle elements, therefore, reflect the broader
lithic assemblage. Incidentally, we have shown that
obsidian blanks, amounting to less than 0.1% of the
assemblages of Shillourokambos and Khirokitia, were
also used for this activity (Astruc 2011; Astruc et
al. in preparation) and were hafted longitudinally.
Technological and typological characteristics of the
flint tools vary. Overall, a certain amount of flexibility
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occurs as the main criteria of blank selection were the
cutting edge characteristics (straightness and acute
edge angle) as well as the need for the elements to
fit easily into the groove of the haft. The harvesting
knives are attested during the ancient phase A and
the middle phases A and B at Shillourokambos. Thus,
during the middle phase A we might have a more
variable sickle assemblage with harvesting knives
and sickles hafted either longitudinally or obliquely,
although intrusion coming from underlying levels
might have occurred.

It is difficult to find any material for comparison,
in Cyprus or in the mainland, as relevant detailed
data are not always available (but see Anderson 1999;
Ibafiez et al. 2016). Some of the Mureybetian sickles
are similar to those of Klimonas (Ibafiez et al. 2008: fig.
10.1) while others are not (Cauvin & Abbes 2008: fig.
24). In Cyprus, the only other site with sickle elements
indicating oblique hafting is Kalavasos Tenta, levels five
and four, contemporaneous with those of the ancient
phase B and C of Shillourokambos (McCartney & Todd
2005: figs 12.1, 19.1-3). Sickle elements with oblique
hafting appear on the mainland much later during
the late PPNB: on the Euphrates at Halula (Borell &
Molist 2007), in the Balikh valley at Assouad and Sabi
Abyad II (Cauvin 1973; Copeland 2000; Astruc 2004),
or even later in the Orontes Valley at the end of the
PN during the 7th millennium cal. BC at Tell Ain el-
Kerkh (Arimura 2007). These sickle elements are not
only very late in the chronology, but are also different:
they are often made of regular unretouched blades
with longer cutting edges. M.C. Cauvin (1973: 103,
fig. 2) published drawings of several backed pieces or
bi-truncations from the ancient levels of Tell Assouad,;
these are, ‘a dos convexe ou anguleux imitant de
grands segments (nos 11, 12) ou de grands triangles
(nos 9, 10, 13). Ils sont taillés sur lames (nos 9, 10, 13),
mais aussi sur éclats, le dos épais étant alors retouché
sur enclume (nos 11, 12).” The sickle elements of the
ancient phase B-C at Shillourokambos are slender in
comparison. The sickle elements of ancient phase B-C
are also an exception, since a specific chaine opératoire
devoted to the production of the unidirectional or
bidirectional bladelets struck from burin cores was
used (Briois 2011: 173). Similar blank types in the
Klimonas assemblage were used mainly for micro-
drills. Thus, the functional objective for producing
diminutive blade/bladelet blanks changed through
time, as they were progressively devoted to the
manufacture of sickle elements, and to that extent
could be considered a specialised production. The
only other example of specialised manufacture of
sickle elements known so far is rather different. It is
attested at Tell Ain el-Kerkh from the late PPNB to
the middle PN (Arimura 2011), using unipolar blades
knapped with the help of punches. These blades were
often bi-truncated and hafted longitudinally. Thus,
the sickle elements of ancient phases B and C on
Shillourokambos stand out as an anomaly.
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Conclusion

Over the past 30 years, archaeologists working in
Cyprus have collected first-hand evidence on the
process of Neolithisation that occurred on the island
between the end of the 10th and the middle of the 6th
millennia cal. BC. This insular pre-Pottery Neolithic
finds its roots in the Near East as most animal and
botanical species exploited during this time had to
have been imported from the mainland. The first wave
of farmers moving to Cyprus dates back to the 10th
millennium or the beginning of the 9th millennium
cal. BC (Vigne et al. 2012). Since then, cereals played
an important role in the development of agriculture.
The Cypriot PPNA phase is seen by palaeobotanists
as a stage of ‘pre-domestication’ that gradually led
to a fully established agriculture. At the end of this
process, several millennia later, the inhabitants of
Khirokitia were practicing an agriculture mainly based
on cereals. This study of the lithic industries provides
specific data on the tools used to harvest these cereals.
Sickle elements are identified through macroscopic
glosses, and our study indicates that these tools varied
through time. As early as the Cypriot PPNA, it seems
that the inhabitants of Cyprus brought with them
not only the taxa, but also the knowledge and know-
how related to their exploitation, consisting of both
harvesting and post-harvesting treatments.

Recently (Maeda et al. 2016), lithic industry
specialists and archaeobotanists focusing on the
period 12,000-5000 cal. BC in the Fertile Crescent, have
identified a strong correlation between the increased
investment in sickle production and increased reliance
on cereals crops. This study does not include Cyprus,
since the authors argue that the Cypriot data are not
comparable to those of the mainland. Our study shows
that investment in the production of sickles actually
decreases progressively as the economy relies more
and more on domestic cereal crops. Sickles simply
reflect the general development of lithic industries
produced by the inhabitants of the island, who were
first farmer-hunters and later farmer-herdsmen.

Acknowledgments

Thanks to A. Le Brun, O. Daune-Le Brun, J. Guilaine
and J.-D. Vigne. We would like to thank, for their
constant support, the Department of Antiquities of
Cyprus, M. Solomidou-leronymidou and D. Pilides,
who granted us the necessary permits. The French
School of Athens provided the archaeological facilities
at Ayios Tychonas; and the Museum of Limassol
(Y. Violaris) served as the supervising authority
under the Department of Antiquities and provided
logistic support. The excavations were financed by
the French Ministry of Foreign and European Affairs,
the French School of Athens, the National Museum of
Natural History (Action Thématique Biodiversité), the

60

Ecology and Environment Institute of the CNRS (Site
d’Etude en Ecologie Globale Limassol project) and
the International Training Network LeCHe (Marie
Curie Actions, European Research Council). The A.G.
Leventis Foundation financed part of the research at
Khirokitia; the staff of the Larnaca Museum welcomed
us during the study of the material of Khirokitia; the
Institut des Sciences Humaines et sociales (InSHS) of the
CNRS has always supported us.

Bibliography

Anderson, P.C. 1999: Experimental cultivation,
harvest and threshing of wild cereals: the
relevance for interpreting the use of Epi-Paleolithic
and Neolithic artefacts, in P.C. Anderson (ed),
Prehistory of Agriculture: New Experimental and
Ethnographic Approaches, 118-144, Los Angeles

Arimura, M. 2007: Néolithisation de la Syrie du nord-
ouest. L'évolution des industries lithiques a Tell
Ain El-Kerkh (Bassin du Rouj, de 8500 a 6000 cal.
BC). Doctorat de I'Université de Lyon 2, http://
theses.univ-lyon2.fr/documents/lyon2/2007/
arimura_m#p=0&a=top

Arimura, M. 2011: LPPNB blade caches at Tell
Ain el-Kerkh, northwest Syria, in E. Healey, S.
Campbell & O. Maeda (eds), The State of the Stone:
Terminologies, Continuities and Contexts in Near
Eastern Lithics. Proceedings of the Sixth Workshop on
PPN Chipped and Ground Stone Industries in the
Near East (Studies in Early Near Eastern Production,
Subsistence, and Environment 13), 373-383, Berlin

Astruc, L. 2002: L'outillage lithique taillé de Khirokitia.
Analyse fonctionnelle et spatiale (Monographies du
CRA 25), Paris

Astruc, L. 2004: Des pointes de fleche aux faucilles.
Mutations économiques et sociales au Vlle
millénaire av. JC en Meéditerranée orientale:
I'exemple de la vallée du Balikh (Syrie du Nord),
Annales de la Fondation Fyssen 18, 69-77

Astruc, L. 2011: Du Golliidag a Shillourokambos:
de [lutilisation d’obsidiennes anatoliennes en
contexte insulaire, in J. Guilaine, F. Briois & J.-D.
Vigne (eds), Shillourokambos. Un établissement du
néolithique pré-céramique a Chypre. Les fouilles du
secteur1, 727-744, Paris

Astruc, L., E. Jautée, R. Vargiolu & H. Zahouani 2001:
La texture des matieres siliceuses etsoninfluence
surlanature et le développementdes traces d usure:
apports des méthodes expérimentales. L'exemple
des cherts de la formation de Lefkara (Chypre),
in L. Bourguignon, I. Ortega & M.-C. Frere Sautot
(eds), Préhistoire et approche expérimentale, 205-224,
Montagnac

Bar Yosef, O. 1987: Direct and indirect evidence for



hafting in the Epi-Palaeolithic and Neolithic of
the Southern Levant, in D. Stordeur (ed), La Main
et l'outil. Manches et emmanchements préhistoriques
(Travaux de la Maison de I’Orient 15), 156-164, Lyon

Borrell, F. & M. Molist 2007: Projectile points, sickle
blades and glossed points. Tools and hafting
systems at Tell Halula (Syria) during the 8th
millennium cal. BC, Paléorient 33.2, 59-77

Briois, F. 2011: Les industries lithiques du Néolithique
pré-céramique, in ]. Guilaine, F. Briois & ].-D.
Vigne (eds), Shillourokambos. Un établissement du
néolithique pré-céramique a Chypre. Les fouilles du
secteur1, 663-687, Paris

Briois, F. & L. Astruc 2017: L’outillage de pierre
taillée a Chypre du Xe au milieu du Ve millénaire
avant notre ere: une évocation, in J.-D. Vigne,
F. Briois & M. Tenberg (eds), New Data on the
Beginnings of the Neolithic in Cyprus. Actes de la
séance de de la Société Préhistorique Frangaise, Paris,
2015 (Société Préhistorique Frangaise 9), 121-134,
Paris, http://www.prehistoire.org/515_p_49016/
accEs-libre-sEance-9-nouvelles-donnees-sur-les-
debuts-du-neolithique-a-chypre-new-data-on-the-
beginnings-of-the-neolithic-in-cyprus.html

Briois, F., ].-D. Vigne & J. Guilaine 2013: The early
Cypriot Pre-Pottery Neolithic: new evidence
from the Amathus area, in F. Borrell, J. Ibanez &
M. Molist (eds), Stone Tools in Transition: From
Hunter-Gatherers to Farming Societies in the Near
East. Proceedings of the 7th Workshop on PPN Chipped
and Ground Stone Industries of the Fertile Crescent,
299-313, Barcelona

Cauvin, M.C. 1973: Problemes d’emmanchement des
faucilles du Proche-Orient: les documents de Tell
Assouad (Djezireh, Syrie), Paléorient 1.1, 101-106

Cauvin, M.C. & F. Abbes 2008: Analyse du matériel
retouché, in J.]. Ibafez (ed), Le site néolithique de Tell
Mureybet (Syrie du Nord). En hommage a ]. Cauvin
(British Archaeological Reports International Series
1843-1), 280-361, Oxford

Copeland, L. 2000: The flint and obsidian industries,
in M. Verhoeven & P.M.M.G. Akkermans, Tell
Sabi Abyad 11. The Pre-Pottery Neolithic B Settlement.
Report on the Excavations of the National Museum of
Antiquities Leiden in the Balikh Valley, Syria, 51-89,
Leiden

Guilaine, J., F. Briois & J.-D. Vigne (eds) 2011la:
Shillourokambos. Un établissement du néolithique
précéramique a Chypre. Les fouilles du secteur 1, Paris

Guilaine, J., F. Briois, I. Carrere, J. Coularou, P. Gérard,
C.Manen, T. Perrin, N. Serrand & J.-D. Vigne 2011b:
Les dépots stratifiés du secteur 1, in J. Guilaine,
F. Briois & J.-D. Vigne (eds), Shillourokambos. Un
établissement du néolithique précéramique a Chypre.
Les fouilles du secteur 1, 41-141, Paris

6. Harvesting tools during the Pre-Pottery Neolithic in Cyprus

Ibafez, J.J, J.E. Gonzdlez Urquijo & A. Rodriguez
2008: Analyse fonctionnelle de I’outillage lithique
de Mureybet, in ].J. Ibanez (ed), Le site néolithique
de Tell Mureybet (Syrie du nord). En hommage a
J. Cauvin (British Archaeological Reports International
Series 1843-1), 363—405, Oxford

Ibafez, J.,, P. Anderson, ]J. Gonzalez Urquijo & J.
Gibaja 2016: Cereal cultivation and domestication
as shown by microtexture analysis of sickle
gloss through confocal microscopy, Journal of
Archaeological Science 73, 62-81

Le Brun, A. 1984: Fouilles récentes a Khirokitia (Chypre),
1989-1991 (Editions Recherches sur les Civilisations,
Meémoire 41), Paris

Le Brun, A. 1989: Fouilles récentes a Khirokitia (Chypre),
1983-1986 (Editions Recherches sur les Civilisations,
Mémoire 81), Paris

Le Brun, A. 1994: Fouilles récentes a Khirokitia (Chypre),
1988-1991 (Editions Recherches sur les Civilisations),
Paris

Maeda, O., L. Lucas, F. Silva, K.I. Tanno & D.F. Fuller
2016: Narrowing the harvest: increasing sickle
investment and the rise of domesticated cereal
agriculture in the Fertile Crescent, Quarternary
Science Reviews 145.1, 226-237

McCartney, C. 2011: The lithic assemblage of Ayia
Varvara Asprokremnos. A new perspective
on the early Neolithic of Cyprus, in H. Healey,
S. Campbell & O. Maeda (eds), The State of the
Stone: Terminologies, Continuities and Contexts
in Near Eastern Lithics. Proceedings of the Sixth
Workshop on PPN Chipped and Ground Stone
Artefacts in the Near East (Studies in Early Near
Eastern Production, Subsistence, and Environment
13), 185-199, Berlin

McCartney, C. & I. Todd 2005: Chipped stone, in L.
Todd (ed), Excavations at Kalavasos-Tenta I1. Vasilikos
Valley Project 7 (SIMA 71), 177-264, Savedalen

Pares, A. & M. Tengberg 2017: Etude des pratiques
d’exploitation et d’utilisation des ressources
végétales du village de Khirokitia (Chypre)
au Néolithique précéramique récent chypriote
(Vlle-VIe millénaire av. JC), in J.-D. Vigne, F.
Briois & M. Tengberg (eds), New Data on the
Beginnings of the Neolithic in Cyprus. Actes de la
séance de la Société Préhistorique Frangaise, Paris 9,
2015 (Société Préhistorique Frangaise 9), 241-252,
Paris, http://www .prehistoire.org/515_p_49016/
accEs-libre-sEance-9-nouvelles-donnees-sur-les-
debuts-du-neolithique-a-chypre-new-data-on-the-
beginnings-of-the-neolithic-in-cyprus.html

Philibert, S. 2003: Premiéres approches fonctionnelles
des outillages lithiques de Shillourokambos
(Parekklisha, Chypre). Les phases anciennes du
pré-céramique, IXe—VIIle millénaire cal. BC, in

61



6. Laurence Astruc and Francois Briois

J. Guilaine & A. Le Brun (eds), Le Néolithique de
Chypre. Actes du colloque International organisé
par le Département des Antiquités de Chypre et
I’Ecole frangaise d’Athenes, Nicosie 2001 (Bulletin de
Correspondance Hellénique Supplément 43), 147-159,
Athens

Philibert, S. 2011: Approche fonctionnelle des
outillages en pierre taillée, in J. Guilaine, F. Briois &
J.-D. Vigne (eds), Shillourokambos. Un établissement
du néolithique précéramique a Chypre. Les fouilles du
secteur 1, 689-705, Paris

Simmons, A. 1988: Extinct pygmy hippopotamus and
early man in Cyprus, Nature 333, 554-557

Simmons, A. 1999: Faunal Extinction in an Island Society:
Pygmy Hippopotamus Hunters of Cyprus, New York

Vigne, ].-D., A. Zazzo, ].F. Saliege, F. Poplin, J. Guilaine
& A. Simmons 2009: Pre-Neolithic wild boar
management and introduction to Cyprus more
than 11,400 years ago, Proceedings of the National
Academy of Sciences 106.38, 1631-1638

Vigne, J.-D., F. Briois, A. Zazzo, G. Willcox, T. Cucchi,
S. Thiébault, I. Carrere, Y. Frane, R. Touque, C.
Martin, C. Morea, C. Comby & J. Guilaine 2012:
First wave of cultivators spread to Cyprus at least

62

10,600 yr ago, Proceedings of the National Academy of
Sciences 109.22, 8445-8449

Vigne, ].-D., A. Zazzo, I. Carrere, F. Briois & J. Guilaine
2013: The transportation of mammals to Cyprus
sheds light on early voyaging and boats in the
Mediterranean Sea, Eurasian Prehistory 10, 157-176

Vigne, ].-D., F. Briois, T. Cucchi, Y. Franel, P. Mylona,
M. Tengberg, R. Touquet, J. Wattez, G. Willcox, A.
Zazzo & J. Guilaine 2017: Klimonas, A late PPNA
hunter-cultivator village in Cyprus: new results,
in J.-D. Vigne, F. Briois & M. Tengberg (eds), New
Data on the Beginnings of the Neolithic in Cyprus.
Actes de la séance de la Société Préhistorique Frangaise,
Paris, 2015 (Société Préhistorique Frangaise 9), 21-46,
Paris, http://www.prehistoire.org/515_p_49016/
accEs-libre-sEance-9-nouvelles-donnees-sur-les-
debuts-du-neolithique-a-chypre-new-data-on-the-
beginnings-of-the-neolithic-in-cyprus.html

Willcox, G. 2011: Témoignages d’'une agriculture
précoce a Shillourokambos. Etude du secteur
1, in J. Guilaine, F. Briois & J.-D. Vigne (eds),
Shillourokambos. Un établissement du néolithique
précéramique a Chypre. Les fouilles du secteur 1, 599—
605, Paris



	SIMA 150 Openers
	SIMA 150 Chapter 6 Astruc, Briois

