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INTRODUCTION

here are a series of factors that allow the determination of cer-
tain fundamental aspects that bring us closer to the knowledge 
of the activities developed by the production tools used in cereal 
harvesting activities. hese factors are: the degree of develop-
ment of the traces of use, their distribution in relation to the 
active edge, the macro and microscopic characteristics of each 
material worked with the active edges. In this work, we will pre-
sent some of the elements that allowed us to clarify aspects such 
as (1) the way in which the lint elements were handled into the 
tools used to reap the cereal; (2) the height of cut of the cereal’s 
stem and (3) the degree of maturity of the harvested plants. 
For this we also rely on comparisons with the experimental 
collection compiled in our facilities (IMF-CSIC), making ob-
servations and analysis through the equipment we have. his 
equipment consists of binocular magniier (Leica MZ16, Olym-
pus  SZX7) and metallographic microscopes (Leica  DM2500; 
Olympus  BH2 /  UMA and Olympus  BX51) that are used for 
the irst two aspects; and a Confocal microscope (Sensofar Plu-
neox) for the third of the raised aspects.

1. HANDLING OF SICKLES

he study of the handling of the sickles has for a  long time 
been a  subject studied by diferent members of the Archae-
ology of the Social Dynamics research group (IMF-CSIC) 
(Borrell, Molist, 2007, Ibáñez et al., 2008, Gassin et al., 2010, 
Gibaja et al., 2012, Mazzucco et al., 2017); in the same way that 
the study of the archaeological hats in waterlogged sites such 
as La Draga (Banyoles, NE Iberia; Palomo et al., 2011) or La 
Marmotta (Roma region, Central Italy; Gibaja et al., 2017) also 
contribute to the knowledge of how these tools were manufac-
tured in the diferent moments of the Neolithic. As the Neo-
lithic sickle is an instrument that cannot be conceived without 
the presence of a handle, the distribution of the polish (in re-
lation to the active edge) provides data about how the blade 
or the lint inserts were inserted within its hat (ig. 1: A and 
B). hus, sickles with diferent morphologies have been identi-
ied since diferent types were used in diferent ways: Straight 
knives consisting of long blades of lint with parallel handling, 
or sickle inserts aligned forming a straight or curved cutting 
line. Among the latter are also the typical denticulate sickle 
“teeth” of the European Bronze Age.

2. CUTTING HEIGHT  
OF CEREAL STEMS/EARS

he intrinsic characteristics of the diferent use-wear traces related 
to cereal cutting allow us to determine how the cereal plants were 
harvested. On the one hand, we ind sickle elements that have 
a  bright, voluminous micro-polish of compact pattern, with the 
presence of some depressions that respond to the contact with the 
stem of the cereal’s ear (ig. 1: C). In this case, and depending on the 
state (green or mature) of the plant, the aspect of the micro-polish 
can change (see below). On the other hand, we have also seen other 
pieces that show the cut of cereals directly at ground level (ig. 1: D). 
hese are lint tools that used to cut cereal stems but the tip of the 
instruments (usually long blades) touches directly on the ground 
when cutting the plant — probably to be able to use the stems for 
other purposes (to feed domesticated livestock) or as a raw material 
for the production of other consumption goods (e.g. construction 
raw matter, beds/mattresses, etc). Also, in other cases, the tools can 
touch the ground when separating the ear from the stem ater the 
harvest itself. his type of lint tools combine the abrasive traces 
resulting from contacting with the mineral particles of the ground, 
with the typical cereal cutting use-wear (Clemente, Gibaja, 1998). 
his aspect could be related to the type of cereal reaped or, as stated, 
to the use of straw in subsequent uses.

3. THE DEGREE OF MATURITY  
OF THE PLANTS COLLECTED

Cereals (wheat and barley) were domesticated for the irst time in the 
Near East, where diferent species of cereals grow in natural stands. 
Wild cereals were part of the diet of local hunter-gatherers at least 
from the Glacial Maximum, as can be observed in the site of Ohalo II 
(Nadel et al., 2004). he presence of glossed tools at the Epipaleo-
lithic sites show that cereals were harvested with sickles. Domesticat-
ing cereals consists of manipulating them genetically so the natural 
mechanisms of reproduction of the plant are inhibited, so their re-
production depends on human cultivation. When wild cereals reach 
maturity the ears disarticulate and the seeds fall down to the ground 
for auto-implantation. Due to this fact, wild cereals have to be reaped 
when they are still green, because, otherwise, the ears disarticulate 
when the stems are struck with the sickle. Whereas, domestic cere-
als are harvested when they are completely mature and the seeds are 
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Fig. 1. A and B: different ways of handling related to micro-polish distribution (A is straight and B is oblique handling); C: 
use-wear traces related to cereal cutting close to the ear of the plant; D: use-wear traces related to ground level cereal 
cutting; E: use-wear traces related to cereal cutting while the plant is still green; F: use-wear traces related to cereal cutting 
when the plant is dry/mature.

fully formed. Use-wear traces generated in lithic tools by green cereal 
and mature cereal reaping are diferent (ig. 1: E, F).

We have used texture analysis through confocal microscopy 
to measure the diferences in cereal harvesting gloss developed 
experimental tools, both those used for cutting wild cereals 
in natural stands, cultivated wild cereals and domestic cereals 
(Ibáñez et al., 2016). We have used these experimental meas-

ures to characterize archaeological tools recovered in several 
sites from the Near East dating from the Natuian period to the 
Late Pre-Pottery Neolithic B period, from the 11th to the late 8th-
millennium cal BC. Our analysis shows that wild cereals were 
most probably cultivated during the 11th millennium BC in the 
Middle Euphrates. At that moment, a local and continuous pro-
cess of cereal domestication began to unfold in this region of the 
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Northern Levant, lasting for over 3 millennia and culminating 
at the end of the 8th millennium BC. In addition, we are cur-
rently working with sickles from Neolithic sites throughout the 
Mediterranean in order to evaluate the aforementioned aspects.

CONCLUDING REMARKS

As we have just seen in this work, the distribution of the micro-
polish in the sickles surfaces and the speciic studies of the dif-
ferent use-wear traces derived from cereal cutting provide basic 
information that allows us to study the shapes and evolution of 
these tools throughout the Prehistory. Also, it allows pointing 
to the irst moments of agriculture thanks to the fact that we 
can diferentiate between the cut of wild cereals -normally in 
green state so the seeds don’t fall down naturally- and the cut of 
domestic (mature/dry) cereals.
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В 
этой работе мы представляем различные методы, 
использовавшиеся для сбора урожая в  период не-
олита. Чтобы выдвинуть гипотезу о  происхожде-

нии земледельческих практик, важно оценить степень 
одомашнивания злаковых, анализируя состояние их зре-

лости. На основе анализа распределения и текстурной ха-
рактеристики заполировки от злаков, мы можем понять, 
как растения были собраны. Это может быть связано 
с  различными стратегиями использования земледельче-
ских культур.




