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A B S T R A C T

The use of stone tools has always characterized the everyday life of Nuragic people, the communities that lived
in Sardinia (Western Mediterranean, Italy) during the Bronze and Iron Ages. Several archaeological sites on this
island attest to the great importance of stone-made instruments, among which are ground-stone tools. Although
various studies on Sardinia have focused on the use of tools for food processing or transforming raw materials,
they tend to exclude a systematic study of ground-stone tools and their role in Nuragic society. This paper
considers a group of 39 ground-stone tools from nuraghe Cuccurada-Mogoro (west-central Sardinia), a Nuragic
monument dated to the Bronze Age and re-used in the Iron Age. The study involved several forms of analysis
including typology, macroscopic observation of use-surfaces and excavation data. The association of the
Cuccurada's stone-tools with cooking instruments suggests the presence of areas devoted to food processing and
cooking practices.
The aim of this paper is first to underline the variety of stone tools employed by the Nuragic people, and

second to consider the presence of common areas within the nuraghi likely used for everyday activities based on
the analysis of the archaeological context in nuraghe Cuccurada-Mogoro and other similar Bronze Age contexts.
Ethnographical examples on the use of stone tools provide evidence for the social value of these instruments and
the organization of activities within the Nuragic community.

1. Introduction

The study of ground-stone tools and their role in prehistoric socie-
ties has become a central topic in the last two decades (e.g. Risch, 1995;
Dubreuil, 2002; Mori, 2005, Beller et al., 2016, Tsoraki, 2018). In fact,
several studies stress the crucial role of these artefacts in the everyday
life of prehistoric communities, showing new elements related to their
social and economic organization, especially regarding the subdivision
of tasks among men and women in everyday activities (Wright, 1992b;
Carter, 2004; Antonovic, 2006; Pérez Jordà et al., 2007; Alonso
Martinez, 2016; Beller et al., 2016). However, an overview of the lit-
erature in many European and extra-European contexts shows how this
specific area of research remains incomplete, even though the necessity
of integrating the studying of the ground-stone tools has been empha-
sized by some (e.g. Wright, 1992a; Delgado Raack, 2008; Adams, 2014;
Alonso and Frankel, 2017; Tsoraki, 2018). In fact, the systematic study
of stone tools could provide varied information concerning technical
and spatial aspects related to the production of artefacts, social orga-
nization of everyday activities, but in particular, they give an idea of

the production volume within a prehistoric community (Delgado Raack
and Risch, 2009). Especially concerning the use of proper spaces to run
the activities associated with food production, the existing literature
lacks a complete overview of the use of ground-stone tools, although
several contributors within the Italian archaeological community have
focused on the investigation of other everyday instruments associated
with ground-stone tools (Castelletti et al., 2015). For example, they
emphasize various forms of pottery connected to cooking (Recchia
et al., 2008; Copat and Danesi, 2017) and spaces associated with all
these activities. All these studies address significant data from various
archaeological sites, especially those located in southern Italy, which
indirectly provide information regarding the various ways of trans-
forming the raw material, but most of all, they provide information
about the use of space during the Bronze Age. For instance, at the site of
Valcorrente di Belpasso in Sicily, archaeologists found large enclosures
dating from the end of the Chalcolithic Age to the Early Bronze Age, in
which most everyday activities were carried out by the entire com-
munity (Palio et al., 2016). Another example comes from the site of
Oratino in Molise, where research identified common areas designated
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for the preparation, treatment and consumption of food (Copat et al.,
2012; Copat, 2015). In the Bronze Age settlement of Mursia-Pantelleria,
a space was identified that was likely used to transform raw material
and for cooking, characterized mainly by grinding-slabs, a mortar and
cooking-slabs (Cattani et al., 2016). Within the Sardinian archae-
ological literature, ground-stone tools are generally associated with
food-processing and agricultural practices (e.g. Ucchesu et al., 2014; Lo
Schiavo et al., 2015; Cicilloni et al., 2017); however, the investigation
never goes beyond a rough typological approach (Cossu, 2005; Basoli,
2007). The study of ground-stone tools in the Sardinian context is little
and lacks a suitable method for cataloguing and analyzing them.
Everyday activities during the Bronze Age in Sardinia generally

centered around specific rooms within the Bronze Age towers, so-called
‘nuraghi’, where usually ground-stone tools are found. These rooms are
related to grinding practices and to the consumption of food (Lo
Schiavo and Perra, 2017, Lo Schiavo et al., 2015; Campus and Derudas,
2012: 798–799, fig. 1).
Furthermore, several excavations confirmed the presence of rooms

destined as siloi, storage for conserving foodstuffs. These have been
found mainly in towers such as nuraghe Alvu-Pozzomaggiore, nuraghe
Arrubiu-Orroli, nuraghe Palmavera-Alghero or nuraghe Santu
AntineTorralba (Campus and Derudas, 2012). We also know of spaces
considered ‘real and proper rooms connected to the grinding process
and the transformation of products’ (Campus and Derudas, 2012: 798).
These include the room in hut n. 36 in Barumini (Lilliu, 1955), the
tower C in nuraghe Arrubiu-Orroli (Perra, 2018; Lo Schiavo et al., 2015),
the ‘big circular structure in Monte Zara Monastir’, interpreted as a
‘functional area linked to grinding activities’ (Ugas, 2001) and the
tower D in nuraghe Cuccurada-Mogoro (Cicilloni, 2015). Each of these

spaces yielded not only remnants of foodstuffs, but also instruments
such as sickles, sickle-sharpeners, dolia and various types of ground-
stone tools.
Considering all the above studies, this paper aims to underline the

importance of ground-stone tools in the Sardinian Bronze Age context.
We present the archaeological site of Nuraghe Cuccurada-Mogoro and its
finds as a case study, in order to demonstrate the varied use of stone-
tools in Nuragic communities. This paper is divided into three main
parts. The first part takes into account the archaeological context of
Nuraghe Cuccurada-Mogoro. Our analysis highlights the links between
the stratigraphy of the Nuragic complex and the artefacts found within,
such as pottery. The second part is devoted to the morphometric ana-
lysis and macroscopic observation of the ground-stone tools. In order to
create a typological subdivision as comprehensive as possible, we have
adopted the terminology that Mori (2005) and Adams (2014) devised
for these tools. The final part proposes hypotheses concerning the
varied and variable use of ground-stone tools and examines ethno-
graphic evidence concerning the social role of these instruments.
We use the following convention that divides the development of

the Bronze Age ‘Nuragic’ culture into four main segments: the Middle
Bronze Age (1700–1350 BCE) the Recent Bronze Age (1350–1200 BCE),
the Final Bronze Age (1200–950 BCE) and the First Iron Age
(950–720 BCE).

1.1. Excavation in Nuraghe Cuccurada-Mogoro: stratigraphy and ground-
stone tools

The archaeological site of Cuccurada is located in the territory of
Mogoro (Oristano, South-West Sardinia) (Fig. 1).

Fig. 1. Sardinia and the study area. The location of the territory of Mogoro, in west-central Sardinia, in red. (For interpretation of the references to color in this figure
legend, the reader is referred to the web version of this article.)
(Authors' elaboration based on a European Environment Agency raster map.)

V. Matta and R. Cicilloni Journal of Archaeological Science: Reports 27 (2019) 101985

2



The site includes a semicircular chalcolithic wall, a megalithic
construction with an elliptical plan of uncertain date, remains of
Nuragic huts in the area of an earlier Eneolithic settlement and, finally,
a four-tower nuraghe called Cuccurada B (Fig. 2). Since 1994 this site
has been subjected to stratigraphic investigation and preserves traces of
some chronological phases. The monument has a nucleus consisting of
the oldest primitive building (an archaic Nuragic structure typical of
the Middle Bronze Age) with a kidney-shaped plan (F in plan). Between
the end of the Middle Bronze Age and the Recent Bronze Age there was
a general rearrangement of this structure, which led to the construction
of a type of nuraghe with an added bastion composed by four perimeter
towers connected by straight walls, which delimit a large central
courtyard (Atzeni et al., 2015) (Fig. 2).
More recent research in the Mogoro territory, coupled with some

archaeobotanical analyses, revealed an intense exploitation of the land,
with areas used for agricultural activities, especially for the cultivation
of cereals (Cabras, 2015; Cicilloni et al., 2016; Cicilloni et al., 2017).
The ground-stone tools considered in this study belong to ‘tower D’

of the nuraghe (Fig. 2). Located in the south-west sector, this tower is
‘the most monumental structure of the entire building’ (Atzeni et al.,
2015: 45).
The ground-stone tools from tower D belonged to several

Stratigraphic Units, dated from the Recent Bronze Age, especially
Stratigraphic Units 155, 174 and 175 (Ragucci, 2015), to Stratigraphic
Units 48, 132, 138 and 139, related to the Final Bronze Age and Early
Iron Age stratigraphy (Fig. 3).
Most of the ground-stones have been found within these units, in

association with various types of pottery, such as pots and pans
(Ragucci, 2015) (Fig. 3).
Stratigraphic Unit 174 revealed a pile of burnt grain (Ucchesu,

2015), associated with a handstone tools, a cooking-pan and a shell
lying on a beaten-floor, which presented rich remnants of cinders and
coal (Fig. 3). Also, seeds subjected to radiocarbon dating revealed the
following dating: 3030 ± 50 BP (LTL-12137A: 1412–1127 BCE at
95.4%; date modelled in OxCal v.4.2, using IntCal13 calibration curve
(Bronk Ramsey, 2009; Reimer et al., 2013; Cicilloni, 2015: 196). Thus,
during the Recent Bronze Age until the Early Iron Age, this space may
have been used for everyday activities such as heating, cooking and
dining (Ragucci, 2015).
Nevertheless, a reorganization of the space was probably associated

with a change in its function, from everyday work to sacred activities
(Ragucci, 2015). This change appears to be supported by the recovery
of a bronze statuette illustrating a hunting scene and a fragment of a
votive sword (Atzeni, 2015). The radiometric analysis carried out on
some fragments of charcoal taken from Stratigraphic Unit 48, in

association with the aforementioned statuette, gave the following date:
2703 ± 45 BP (LTL12135A: 940–790 BCE at 95.4%; date modelled in
OxCal v.4.2, using IntCal13 calibration curve (Bronk Ramsey, 2009;
Reimer et al., 2013; Cicilloni, 2015:196). These data may indicate that
the role of the tower gradually transformed during the Early Iron Age.

Fig. 3. Nuraghe Cuccurada, D Tower: Harris Matrix referred to Recent/Final
Bronze Age and Early Iron Age Stratigraphic Units (the Stratigraphic Units
mentioned in the text, in red). (For interpretation of the references to color in
this figure legend, the reader is referred to the web version of this article.)

Fig. 2. Protohistoric site of Cuccurada-Mogoro (from north-west): 1) chalcolithic semicircular wall; 2) megalithic construction with elliptic plan of uncertain
chronological attribution; 3) remains of proto-historic huts, 4) the complex nuraghe Cuccurada B. On the left: the general planimetry of nuraghe Cuccurada.
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2. Method

Thirty-nine ground-stone tools were found in reliable stratigraphic
positions. Table 1 shows the stratigraphic units where each artefact was
found and its chronology.
The typological division is related to the roles of ‘upper/active’ or

‘lower/passive’ instruments during the grinding process (Wright,
1992a; Adams, 2002; Mori, 2005). As already stressed in various works,

grinding-slabs are considered passive instruments, whereas handstones,
pestles and pounders are active tools (Wright, 1992a; Mori, 2005).
In order to fully comprehend the specific role of each tool in the

chaîne operatoire of the grinding process, it is necessary to give proper
attention to the terminology involved to indicate each artefact.
According to Adams (2014), a standardized vocabulary (which is now
mostly applied to chipped-stone technology) may play a significant role
in the analysis.

Table 1
Main information of the ground-stone tools from tower D of nuraghe Cuccurada-Mogoro.

ID Context SU Type Subtype State of preservation Chronology

L42/2 Tower D 146 Grinding slab Flat-topped Partially fragmented Final Bronze Age
L64/1 Tower D 149 Grinding slab Saddle-shaped Partially fragmented Recent BA/final BA
L64/2 Tower D 149 Grinding slab Flat-topped Fragmented Recent BA/final BA
L82/1 Tower D 149 Grinding slab Saddle-shaped Partially fragmented Recent BA/final BA
L105/3 Tower D 148 Grinding slab Saddle-shaped Partially fragmented Recent BA/final BA
L122/5 Tower D 178 Grinding slab Flat Partially fragmented Final Bronze Age
L122/7 Tower D 163 Grinding slab Flat Partially fragmented Recent BA/final BA
L105/2 Tower D 48 Grinding slab Flat Fragmented Final BA/Early Iron Age
L143/2 Tower D 175 Grinding slab Flat Fragmented Recent Bronze Age
L143/3 Tower D 139 Grinding slab Saddle-shaped Fragmented Final Bronze Age
L148 Tower D 155 Grinding slab Saddle-shaped Partially fragmented Recent BA/final BA
L42/3 Tower D 146 Grinding slab Flat-topped Partially fragmented Final Bronze Age
L42/6 Tower D 155 Handstone - two handed Unifacial oval Partially fragmented Recent BA/final BA
L105/3 Tower D 148 Handstone - one handed Unifacial loaf-shaped Partially fragmented Final Bronze Age
L105/4 Tower D 148 Handstone Unifacial oval Fragmented Final Bronze Age
L105/4.1 Tower D 148 Handstone Unifacial oval Fragmented Final Bronze Age
L105/4.2 Tower D 148 Handstone - two handed Unifacial rectilinear Partially fragmented Final Bronze Age
L105/5 Tower D 56 Handstone - two handed Unifacial rectilinear Partially fragmented Early Iron Age
L105/6 Tower D 60 Handstone? Not identified Fragmented Early Iron Age
L122/1 Tower D 148 Handstone - two handed Unifacial oval Partially fragmented Final Bronze Age
L122/2 Tower D 178 Handstone - two handed Unifacial oval Partially fragmented Final Bronze Age
L122/3 Tower D 149 Handstone - two handed Unifacial oval Partially fragmented Recent BA/final BA
L122/4 Tower D 149 Handstone - two handed Unifacial oval Partially fragmented Recent BA/final BA
L122/4.1 Tower D 149 Handstone Unifacial oval Fragmented Recent BA/final BA
L122/4.2 Tower D 149 Handstone - two handed Unifacial oval Partially fragmented Recent BA/final BA
L105/7 Tower D 60 Handstone - one handed Bifacial discoid Partially fragmented Early Iron Age
L122/8 Tower D 132 Handstone - two handed Unifacial oval Fragmented Early Iron Age
L123/2 Tower D 155 Handstone - two handed Unifacial rectilinear Partially fragmented Recent Bronze Age
L105/1 Tower D 139 Handstone - one handed Bifacial discoid Partially fragmented Final Bronze Age
L143/3 Tower D 139 Handstone Not identified Fragmented Final Bronze Age
L141/5 Tower D 139 Handstone - two handed Unifacial rectilinear Complete (partially fragmented) Final Bronze Age
L42/5 Tower D 158 Pestle-grinder Parallelepiped Complete Recent BA/final BA
L105/1 Tower D 139 Pounder Bifacial discoid Partially fragmented Final Bronze Age
L105/4 Tower D 148 Pestle Parallelepiped Complete Final Bronze Age
L122/4 Tower D 149 Pestle Parallelepiped - bell shaped Partially fragmented Final Bronze Age
L123/2 Tower D 155 Pounder Spheroid Complete Recent BA/final BA
L123/2.1 Tower D 155 Pounder Spheroid Complete Recent BA/final BA
L141/4 Tower D 155 Pounder Spheroid Complete Recent BA/final BA
L141/4.1 Tower D 155 Pounder Irregular discoid Complete Recent BA/final BA

Table 2
Morphometric data for the grinding slabs from tower D.

ID Length (cm) Width (cm) Weight (kg) Type Subtype

L42/2 31.5 17 4.1 Grinding slab Flat-topped
L64/1 21.5 10 8.4 Grinding slab Saddle-

shaped
L64/2 18.5 14 5.6 Grinding slab Flat-topped
L82/1 21.3 15 8.2 Grinding slab Saddle-

shaped
L105/3 22 25.3 4.6 Grinding slab Saddle-

shaped
L122/5 16 16 2.8 Grinding slab Flat
L122/7 21.5 16.4 3.3 Grinding slab Flat
L105/2 15 21 15.2 Grinding slab Flat
L143/2 26.8 15 4.3 Grinding slab Flat
L143/3 22 24.5 7.1 Grinding slab Saddle-

shaped
L148 49.27 26.8 31.2 Grinding slab Saddle-

shaped
L42/3 20 18 3.7 Grinding slab Flat-topped
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Concerning the Italian lexicon, there is currently still a lack of
specialized terminology. The summary use of Italian words such as
‘macina’, ‘macinello’, ‘pestello’ is misleading for interpreting instru-
ments that belong to larger and more varied categories. Therefore, this
study uses the broader and more specific English vocabulary to define
as well as possible the different types and subtypes of ground-stone
tools located in the nuraghe discussed here.
Each sample has been registered in a database that records the

principal morphometric parameters, raw material, type and subtype,
state of preservation and finally, macroscopic use-wear traces (Tables
1–4). The method for the typological division is based principally on a
scientific drawing of the main character of each tool, combined with
photographic documentation. All the different artefacts have been
compared to the catalogues defined respectively by Wright (1992a) and
Mori (2005). The combination of these data led to the definition of
types and subtypes presented below (Table 1, Fig. 4).
According to Adams (2002), use-wear traces have been identified

macroscopically, enhancing the classification of artefacts and the
identification of the possible use of the instrument. The macroscopic
analysis has been realized by describing the use-wear surface with a
hand-lens (8–15× magnification) under artificial light.
To analyze the surface topography as impartially as possible, three

main features of use-wear traces were recognized and registered: linear
traces, pits, and fractures possibly due to a stressing movement over the
surfaces, or perhaps to post-depositional factors.

3. Materials and morphometric analysis

3.1. Lower passive stones

The analysis of the morphometric aspects of the ground stone tools
has yielded the following results: of a total of 39 samples, 12 are passive
stones. All the lower passive stones from tower D belong to the
‘grinding slab’ type, according to the typology used by Wright (1992a)
and Mori (2005). Figs. 5–7 and Table 2 show the different subtypes
identified during the morphometric analysis (Figs. 5–7, Table 2).
As shown in the Table 2, Fig. 6 and 7, three samples belong to the

flat-topped grinding-slab subtype (Fig. 6 Fig. 7- C-G-H). This type is
characterized by an oval shape, sometimes tending to an elliptical
shape, and the transverse section is plan-convex (Mori, 2005). The use-
wear surface is generally plain; in only one case there is a very slight
concavity. In most cases, the dorsal face is in its natural state (in a very
few examples it has been polished), irregular in shape, and it was
probably laid directly on the floor. None of these grinding-slabs have
been found complete; all the samples show fractures due to abandon-
ment, to neglect, or to the passage of time.
The second subtype of grinding-slab is referred to as saddle-shaped

(Fig. 7-A, D, E), and these represent the majority of the samples, as
shown in the Tables 3 and 4. Table 2 and Fig. 6 The saddle-shaped
grinding-slab is characterized by an oval or elliptical shape with a plan-
convex transverse section or a concave longitudinal section (Mori,
2005). One sample presents significant concavity on the use-surface,

Table 3
Morphometric data for handstones from tower D.

ID Length (cm) Width (cm) Weight (kg) Type Subtype

L42/6 22 16 2.6 Handstone - two handed Unifacial oval
L105/3 16 9 1 Handstone - one handed Unifacial loaf-shaped
L105/4 6 10.5 0.5 Handstone Unifacial oval
L105/4.1 14 9 0.5 Handstone Unifacial oval
L105/4.2 19.5 13.5 1.6 Handstone - two handed Unifacial rectilinear
L105/5 14.5 15.5 2.4 Handstone - two handed Unifacial rectilinear
L105/6 18 9.5 0.7 Handstone? Not identified
L122/1 24.8 17.5 3.9 Handstone - two handed Unifacial oval
L122/2 22 15 1.7 Handstone - two handed Unifacial oval
L122/3 13 14.5 1.1 Handstone - two handed Unifacial oval
L122/4 17.6 16.5 2.4 Handstone - two handed Unifacial oval
L122/4.1 12.5 9.5 1 Handstone Unifacial oval
L122/4.2 14 15 1.6 Handstone - two handed Unifacial oval
L105/7 13 10.5 1.2 Handstone - one handed Bifacial discoid
L122/8 7 14 1.2 Handstone - two handed Unifacial oval
L123/2 20.5 15.3 2.7 Handstone - two handed Unifacial rectilinear
L105/1 5.3 11 1 Handstone - one handed Bifacial rectilinear
L143/3 11.2 13 1 Handstone Not identified
L141/5 20.5 16.5 2.6 Handstone - two handed Unifacial rectilinear

Table 4
Morphometric data for pestles and pounders from tower D.

ID Length (cm) Width (cm) Weight (kg) Type Subtype

L105/1 7.8 8 0.1 Pounder Irregular discoid
L105/4 10.5 4.5 0.1 Pestle Parallelepiped
L122/4 12 5 0.3 Pestle Parallelepiped -

bell shaped
L123/2 8 7 0.5 Pounder Spheroid
L123/2.1 16.4 14.3 2.3 Pounder Spheroid
L141/4 7.3 5.5 0.1 Pounder Spheroid
L141/4.1 5.7 5.4 0.1 Pounder Irregular discoid
L42/5 13 7 0.9 Pestle-

grinder
Parallelepiped
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which creates an enlarged lip on the superior edge (Fig. 7-E).
The third subtype is the flat grinding-slab (Fig. 7-F, B). The main

characteristic of this subtype is its flat section, whereas its shape is
mainly oval or elliptical (Mori, 2005).

3.2. Active stones

The second part of this study focuses on active tools and in parti-
cular handstones (Fig. 8), which are employed through active movement
during the grinding process (see Wright, 1992a: 67; Mori, 2005: 262).
Table 3 displays the morphometric data for handstones.
The analysis has shown the following results: of the 19 handstones

considered, 14 belong to the two-handed handstones type and three ex-
amples fall into the one-handed handstones type (Mori, 2005: 264). Two
samples were considered ‘undefined’ due to their extremely fragmented
state of preservation (Table 3 and Fig. 9). Seven of these samples fall
into the unifacial oval subtype (Fig. 10-E, I). This subtype is character-
ized by a sub-circular or oval shape, and its section is generally plan-
convex or biconvex. The use-wear surface is usually plain or slightly
convex, whereas the dorsal face is completely convex, and both sides
join in a peak, creating a sort of dorsal crest on the top, which probably
facilitated the grip on the instrument (Mori, 2005).
Four artefacts belong to the unifacial rectilinear subtype (Fig. 10-D,

G) which is characterized by an irregular parallelepiped stone block,
with a sub-rectangular or rectangular shape, whereas the section is
plain-convex (Mori, 2005).

Three ground-stone tools belong to the one-handed handstone.
Despite the small number of finds, three subtypes exist: unifacial loaf-
shaped; bifacial rectilinear; bifacial discoid.
The first subtype, unifacial loaf-shaped, usually has an oval shape

and a plain or plan-convex section to its classic ‘loaf’ shape. Generally,
there is only one use-surface, and the dorsal face is round, precisely
suited to being held in one hand (Mori, 2005).
The second subtype is bifacial rectilinear, named after its two use-

surfaces, is rectangular or sub-rectangular in shape, similar to the loaf-
shaped subtype. It seems less accurate in its realization. In this case, the
section is plain (Mori, 2005) and both surfaces reveal use-traces.
Finally, the third group is the bifacial discoid subtype (Fig. 10-C).

This is characterized by a circular or sub-circular shape, sub-rectangular
section and two use-surfaces (Mori, 2005). Generally, these surfaces are
flat and smooth; on the edges there are usually use-wear traces, prob-
ably related to beating actions (Adams, 2002; Mori, 2005). Lastly, it is
necessary to mention two artefacts that have been classified as ‘un-
defined’ because of their extremely fragmented state.
The last section of the investigation on ground-stone tools in nur-

aghe Cuccurada considers another class of ‘active’ tools so-called ‘pes-
tles’ and ‘pounders’ (Wright, 1992a) (Fig. 11). The samples were re-
presented by a small number of pounders that belonged to two main
subtypes: ‘irregular discoid’ and ‘spheroid’ (Mori, 2005) (Table 4 and
Fig. 12). Tables 4 and Fig. 12 display the morphometric data of the
artefacts.
According to Mori (2005), the irregular discoid (Fig. 13-B, F) is

Fig. 4. Some of the samples from tower D in nuraghe Cuccurada: (A) Grinding slab; (B) pestle; (C) handstone; (D) pounder.

V. Matta and R. Cicilloni Journal of Archaeological Science: Reports 27 (2019) 101985

6



characterized by a circular shape, but it has an irregular section, which
tends to be flattened. Use-wear traces are all over the surface and, in
most cases, it presents beating and polishing traces, related to up-and-
down and back-and forth movements, as the tool is turned around in
the hand several times.
The second subtype is the ‘spheroid’ pounders (Fig. 13-D, E), which

are characterized by an irregular shape tending to the circular or sub-
circular, and use-wear traces are present over the entire surface (Mori,
2005).
The last type of ‘active’ instrument is the pestles (Fig. 12). The

morphometric analysis revealed that the entire sample belongs to the
‘parallelepiped-pestle’ subtype (Fig. 13-A, C), although one might fall also
into the ‘pestle-grinder’ subtype. Elongated in shape, with a rectangular

or sub-rectangular section, this type of pestle presents use-surfaces at
both poles, whereas the pestle-grinder also has use-traces on the shaft
(Mori, 2005). Moreover, one of the samples has a bell shape (Fig. 13-C).

4. Macroscopic analysis of use-surfaces

Macroscopic analysis demonstrates that even a superficial level of
investigation may highlight several and varied traces that aid under-
standing the movements applied during the grinding activities (Adams,
2002; Adams et al., 2009). At this level of observation, linear traces
seem to be the features that guarantee abundant information about the
type of movement used and its possible direction. Concerning the
grinding-slabs, these traces usually cover the entire surface, creating

Fig. 5. Different grinding-slabs subtypes from tower D. In the background: L-148 (saddle-shaped) and L42/3 (flat-topped). In the foreground from the left: L105/3
(saddle-shaped); L143/2 (flat); L143/3 (saddle-shaped).

0 1 2 3 4 5 6

FLAT

FLAT-TOPPED

SADDLE-SHAPED

FLAT FLAT-TOPPED SADDLE-SHAPED
GRINDING SLAB 4 3 5

GRINDING SLABS

Fig. 6. Graph showing the different grinding-slabs subtypes from tower D. The bars represent the number of artefacts for each category identified.
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superficial grooves. Fig. 14 shows the disposition and orientation of the
linear traces on the grinding-slabs. Generally, in the majority of the
grinding-slabs the disposition of the traces displays parallel lines with
either longitudinal or oblique orientation (Figs. 14 and 16).
The same linear traces have been underlined also on handstones

with the following results. All the samples regardless their subtype,
present linear traces that completely cover the use-surface. As shown in
Fig. 15, the two-handed handstones in particular display a parallel

disposition of the linear traces but an oblique orientation; whereas the
one-handed handstones mostly display a parallel disposition with a
longitudinal orientation of the linear traces. The remaining samples
show a varied disposition and orientation of linear traces on the use-
surface (Fig. 15). The linear traces on handstones' use-surface, in gen-
eral are rather shallow. The reason may be related to three main as-
pects: the raw material, mainly vesicular basalt (see § 4.1 Raw mate-
rial), the active role of the instrument during the grinding process and

Fig. 7. Different subtypes of grinding slabs form tower D. Saddle-shaped (A; D; E); flat-topped (C; G); flat (B; F; H).
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the presence of intermediate elements between the handstones' surface
and the slab (such as grains of wheat, seeds, spices), that are relatively
soft and do not deeply scratch the use-surface of the active tool. Fur-
thermore, the manner of handling the tool itself may have contributed
to the disposition and orientation of the traces.
Regarding those artefacts made of vesicular basalt (see § 4.1 Raw

material), it seems that the orientation of use-traces corresponds to the
alignment of pits on the use-surface. Thus, the orientation of pits al-
ready existing in the block of basalt may have influenced its choice as a

raw material, and it may also have influenced the development of the
linear traces and striations on the use-surface. Figs. 16 and 17 show two
different examples of correlations between linear traces and alignments
of pits.
Finally, it seems that there is a significant correlation between the

traces identified on surfaces and the type of tool used. Also, long-
itudinally-orientated traces found on grinding-slabs, and the oblique
signs on handstones, may reflect the position of the tool when in use. In
order to confirm these hypotheses, it would be necessary to add an

Fig. 8. Different subtypes of handstones from D tower. In the background from the left: L122/4 (unifacial oval); L123/2 (unifacial rectilinear). In the foreground from
the left: L105/4.2 (unifacial rectilinear); L105/1 (bifacial rectilinear); L141/5 (unifacial rectilinear); L105/3 (unifacial loaf-shaped).
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Fig. 10. Different subtypes of handstones from tower D: Unifacial rectilinear (A; D; G; L); unifacial oval (E; I); bifacial discoid (C).
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experimental phase coupled with microscopically surface analysis of
these archaeological artefacts.
In the category of pestles and pounders, percussive marks are lo-

cated at both poles (inferior and superior) or on their axes (shaft),
especially of the pestle-grinder. They seem to be related to a beating
movement.
However, these signs appear extremely close together and are in-

terconnected, probably due to the up-and-down movement on same
point of the use-surface (Fig. 18).

4.1. Raw material

Basalt is the raw material employed for most of the ground-stone
tools. The use of this type of rock may be explained by two main

reasons: the first concerns its intrinsic properties of tensile resistance,
strong compressive strength and high resistance to deformation. Also,
vesicular basalt has a natural roughness that requires minimal main-
tenance and makes for long-lasting tools (Wright, 1992a). The second
reason is related to the great availability of this raw material in the
territory surrounding Mogoro, especially in the north-eastern and
southern areas, which are characterized by the significant presence of
basalts and andesite means, fully formed by Oligo-Miocene volcanic
activity (Costa, 2015: 31–33).
Concerning handstones, one granite sample has been recorded. This

type of stone is not present in the territory of Mogoro, thus it is sup-
posed that it comes from another area, presumably from the nearby
Monte Linas massif, in south-western Sardinia (Costa, 2015). Although
it has some useful properties, such as hardness, granite is a very difficult

Fig. 11. Pestles and pounders from tower D. From the left: L123/2.1 (spheroid); L141/4 (spheroid), L141/4.1 (irregular discoid); L123/2 (spheroid); L105/1
(irregular discoid); L105/4 (parallelepiped); L42/5 (parallelepiped pestle-grinder).
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Fig. 12. Graph showing the different pestles and pounders subtypes. The bars represent the number of artefacts for each category identified.
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raw material to work, and this probably explains the low percentage of
examples among the samples.
Lastly, in most cases the pestles and pounders are made of basalt.

Nevertheless, the analysis reported one sample made of limestone and
one made of a hard stone, perhaps a hard quartz-bearing stone.
(Fig. 19).
Due to authorization problems, specific petrographic analyses could

not be performed. However, the macroscopic and observational ana-
lysis of the basaltic material shows that the artefacts taken into con-
sideration in the study are, with very high probability, obtained from
local basaltic rock. The site is in fact located on the edge of a vast Plio-
Pleistocene basalt plateau referable to the volcanic apparatus of Monte
Arci (Costa, 2015). Consequently, on the site itself there was a great
abundance of rocky outcrops usable both for the construction of the
monuments present in the area, such as, for example, the imposing
nuraghi (Fig. 20), and for the realization of everyday objects, such as
the ground-stone tools.

5. Ground-stone tools and chronology in tower D

Several significant data are displayed in Fig. 21 which shows the
different ground-stone subtypes and their chronology: the majority of
the artefacts have been found in layers dated to the transition from the
Recent Bronze Age and the Final Bronze Age and in layers dated to the
Final Bronze Age. Very few finds are related to the Early Iron Age
(Fig. 21). This first information perfectly matches with the chronology
of pottery associated to the ground-stone tools (Ragucci, 2015), the
archaeobotanical analysis and radio-carbon dating applied on the burnt
seeds found in the tower D (Cicilloni, 2015; Ucchesu, 2015).
Therefore, the data from the ground-stones analysis support the

hypothesis regarding the use of the tower D in nuraghe Cuccurada as a
space for food production, cooking and consumption from the Recent to
the Final Bronze Age.
Other significant data are related to subtypes and chronology

(Fig. 21). In fact, despite the low number of finds, it is certainly in-
teresting to underline the use of different subtypes during different

Fig. 13. Pestles and pounders subtypes: Parallelepiped pestle (A; C); Spheroid (D; E); Irregular discoid (B; F).
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times, especially for those which are not used after a certain period. For
example, the majority of the saddle-shaped grinding-slabs are related to
the transition from the Recent Bronze Age to the Final Bronze Age. The
same is for the pounders (Fig. 21). The flat grinding-slabs, and both
unifacial rectilinear and unifacial oval handstones cover all the periods,
while the parallelepiped pestles and one-handed handstones are mostly
related to the Final Bronze Age and Early Iron Age.

6. Discussion

Studying and cataloguing grinding artefacts assumes a fundamental
role when the results are used to understand the grade and the type of
social and economic organization within a prehistoric community
(Risch, 2008; Dubreuil, 2001; Delgado Raack et al., 2008; Adams, 2014;

Alonso Martinez, 2014). This study attempted to demonstrate the
variety of tools that were employed for grinding activities in nuraghe
Cuccurada-Mogoro throughout the Bronze Age.
This complexity plays a fundamental role that is necessary for un-

derstanding the living conditions of a community, especially when we
refer to the concept of ‘social production’ (Risch, 2008). Therefore,
what kind of social implications might the use of ground-stone tools
have had within nuraghe Cuccurada?
Within the context of nuraghe Cuccurada, the association of the

ground-stone tools with cooking pottery, support the idea that those
tools were used for the transformation of food such as grain, seeds,
herbs to flour, spices and other products.
Despite the limited number of samples, the use of the methodology

applied by Wright (1992a, 1992b), Mori (2005) and Adams (2009,

GRINDING-SLABS: DISPOSITION AND ORIENTATION
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Fig. 14. Disposition and orientation of linear traces on the surfaces of grinding-slabs. The bars represent the number of artefacts with the identified linear traces.
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2014) and, especially the application of a proper terminology supported
the identification of the different subtypes employed in the tower D.
The macroscopic analysis on the use-surface gave some hint re-

garding the possible movement and its direction, applied on the dif-
ferent tools. However, this aspect would benefit from an additional
investigation which employs microscopic use-wear analysis combined
with experimental archaeology.
Regarding the raw material and the state of preservation of the

tools, the extensive degree of fragmentation seems to apply more to
handstones than to grinding-slabs. Especially for grinding-slabs, they
look like they were not used to the point of material exhaustion. This
aspect is certainly connected to the use of basalt as raw material, the
properties of which have already been discussed. Certainly, significant
data were provided by the chronological and stratigraphic analysis of

the ground-stone tools. The reason for the persistence of particular
subtypes throughout the time may be due to several reasons, including
the life-history of the tool and its resistance. Generally, ground-stone
tools are long-lasting artefacts and the ground-stones from tower D
reflects this feature. However, the presence in higher quantity of certain
subtypes in particular moments of the Bronze Age, may reflect also
different techniques used in the grinding process. Therefore, it is in-
teresting to see that, for example, during the Recent-Final Bronze Age
transition there is a high number of saddle-shaped slabs, unifacial oval
handstones and spheroid pounders which may be associated to a parti-
cular food-processing or chaîne operatoire that involved those artefacts.
The relationship between the production of artefacts and spaces

reveals diverse information on socio-economic aspects, coupled with
some information regarding the division of work in a prehistoric

Fig. 16. Use-wear traces orientation and distribution
patterns on a grinding-slab (L105/3). The yellow
arrows indicate the orientation of the linear traces on
the use-surface in correlation with the orientation of
the pits. (For interpretation of the references to color
in this figure legend, the reader is referred to the web
version of this article.)

Fig. 17. Use-wear traces orientation and distribution
patterns on a handstone (L42/6). The yellow arrows
indicate the orientation of the linear traces on the
use-surface in correlation with the orientation of the
pits. (For interpretation of the references to color in
this figure legend, the reader is referred to the web
version of this article.)
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community (Alonso Martinez, 2016: 24–30). In fact, as we have already
presented (see §1 Introduction) several excavations confirmed the
presence of towers used such as food storages or production areas, for
example: nuraghe Alvu-Pozzomaggiore, nuraghe Arrubiu-Orroli, nuraghe
Palmavera-Alghero or nuraghe Santu Antine-Torralba, the room in hut n.
36 in Barumini, the tower C in nuraghe Arrubiu-Orroli, the ‘big circular
structure inMonte Zara-Monastir’. Each of these spaces yielded not only
remnants of foodstuffs, but also instruments such as sickles, sickle-
sharpeners, dolia and various types of ground-stone tools (Campus and
Derudas, 2012; Lilliu, 1955; Perra, 2018; Lo Schiavo et al., 2015; Ugas,
2001).
Concerning the social aspect, grinding activities may be considered

as individual tasks, or these may have been tasks for several people who
worked together in common areas of the village (Zamagni, 2008;
Alonso Martinez, 2014). The subdivision of tasks between men and
women is associated with various factors such as work specialization,
arrangement of activities within a determined space, the introduction of
animal husbandry or the population density and fertility (Risch, 2008:
524; Alonso Martinez, 2016: 26–29). Thus, the several findings con-
nected to grinding activities within the Sardinian Nuragic towers may

be interpreted in light of these aspects.
The role of ethno-archaeology becomes central to the comprehen-

sion and hypothesis of the ‘social role’ of grinding tools. Various ex-
amples come from the study of archaeological artefacts found in extra-
European contexts, which are then compared with instruments used
today by communities that still live in those regions. One example
comes from the archaeological site of Aghram Nadarif (North Africa),
compared to the village of the Fewet oasis, where women still engage in
grinding activities with ground-stone tools (Mori, 2005). More data
comes from several villages in Anatolia, among them the village of
Kizilkaya, or those discovered in Mauritania and Nepal (Zamagni, 2008;
Alonso Martinez, 2014: 117). In all these contexts the grinding activ-
ities are restricted to female sphere (Hamon and Le Gall, 2013).

7. Conclusions

In conclusion, considering all the above aspects, the presence of
several instruments, such as grinding-slabs, handstones, pestles and
pounders in association with cooking pottery, may be related in this
case to agricultural practices and food-processing. These data are

Fig. 18. Beating traces on a pounder (L 141/4.).
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Fig. 19. Raw material for ground-stone tools in tower D, type and percentage.

V. Matta and R. Cicilloni Journal of Archaeological Science: Reports 27 (2019) 101985

15



supported by archaeobotanical analysis (Cicilloni et al., 2017). Never-
theless, there is no certainty that tasks such as preparing and cooking
food were managed exclusively by the women of the village, although

research and the ethnographic data suggest that this was the case
(Wright, 2000; Mori, 2005; Hamon and Le Gall, 2013; Mori and
Lemorini, 2013; Zamagni, 2008). A significant fact is the presence of

Fig. 20. Example of local basalt used to build nuraghe Cuccurada-Mogoro.
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spaces specially designed for transformation of raw materials such as
grain, seeds, and fruits. These spaces are present not only in the Cuc-
curada nuraghe, but also in other contexts, such as the Arrubiu nuraghe
in Orroli (Lo Schiavo et al., 2015). This element suggests a production
organization that included ‘community activities’ carried out within the
nuraghi. In fact, some spaces of nuraghe may have been areas for
storing foodstuffs and perhaps at the same time, group centers where
there existed a subdivision of tasks among men and women, who to-
gether managed all the everyday activities.
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