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This paper aims to study and compare the obsidian economies of Renaghju and I Stantari, two neigh-
bouring Neolithic sites located on the Cauria plateau (south-western Corsica). The occupation phase 3 of
Renaghju and phase 1 of I Stantari, both attributed to the Middle Neolithic (fifth millennium BC), have
provided respectively 112 and 99 obsidian artefacts. With the aim of completing our rather lacunary
knowledge of the obsidian consumption behaviours in place in Corsica during this period, the entire
assemblages have been geochemically characterised virtually non-destructively using LA-ICP-MS at
SOLARIS (Southern Cross University [SCU]). Our analyses revealed that, while the obsidian raw materials
were exclusively sourced from the Monte Arci complex in Sardinia (SA, SB2, and SC sub-types only),
rather different consumption patterns are observed for the two sites despite their comparable nature
(megalithic sites) and geographical proximity (400m apart). These differences in obsidian consumption
on adjacent sites could be explained by their divergent functions (ceremonial site [Renaghju] vs.
ceremonial locus and large settlement [I Stantari]), or eventually point towards the need for a read-
justment of the chronological attribution of the I Stantari phase 1 occupation level.

© 2017 Elsevier Ltd and INQUA. All rights reserved.
1. Introduction

Obsidian sourcing has long been a successful tool for the study
of past population movements, by retracing cultural contacts and
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revealing procurement, trade, and exchange patterns (e.g., Cann
and Renfrew, 1964; Williams-Thorpe, 1995; Poupeau et al.,
2010a). Often treated as an end itself instead of as a ‘means to an
end’, the discipline has deeply evolved in the recent decades to
embrace amore integrated and contextualised approach. Lately, the
following trends can be observed:

� the development of analytical strategies (Carter et al., 2006; Le
Bourdonnec, 2007; Orange et al., 2017), relying on the combi-
nation of different techniques (virtually or strictly non-
destructive) to achieve the exhaustive characterisation of the
assemblages. As already illustrated in various studies
(e.g., Lugli�e et al., 2009; Orange et al., 2013; Freund, 2014), such
an approach allows the extraction of the maximum amount of
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Fig. 2. General map of the Mediterranean area displaying the main obsidian sources
of the Western Mediterranean (Monte Arci [SA, SB1, SB2, SC], Lipari, Palmarola,
Pantelleria) and the Aegean (Melos, Yali, Antiparos).
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information from the lithic assemblages and is crucial to better
understand the economy of the obsidian material at site level
and in a larger regional context;

� the integration of the sourcing results with the typo-
technological information (e.g., Carter et al., 2006; Eerkens
et al., 2008) in order to better apprehend the use of the raw
material and discuss in detail the chaîne op�eratoire. This some-
times reveals complex consumption patterns - where ‘diffusion’
does not always equate to ‘interaction’ between two groups
(Perl�es, 2012). Among the areas where those research perspec-
tives are being followed, the Western Mediterranean is
undoubtedly one of the most prosperous. By the means of
collaborative andmultidisciplinary research projects, more than
11, 000 artefacts (all periods combined) have hitherto been
sourced in this region (Poupeau et al., 2014). It is also where,
through a close collaboration between archaeologists and
archaeometrists, the typo-technological aspects have regularly
been integrated to the chemical analyses in the study of
complete collections (Lugli�e et al., 2007, 2008, 2009; Bressy
et al., 2010; Poupeau et al., 2010b; Le Bourdonnec et al., 2010,
2011, 2012, 2015; Freund and Tykot, 2011 inter alia).

Aiming to follow these trends, the present paper opens the
discussion on the obsidian economy of the Middle Neolithic occu-
pation levels of the Renaghju (phase 3) and I Stantari (phase 1)
settlements. We focus here on achieving the sourcing of both
assemblages, and on comparing the results obtained with the
adjacent chronological periods and the surrounding area. In order
to associate the typo-technological data with the sourcing infor-
mation (which is, as mentioned above, a crucial aspect for the
reconstruction of raw material economies), a synchronic and
diachronic discussion on the sourcing and technological data
incorporating the study of several lithic assemblages from the
Cauria plateau is currently in preparation, and will complement
this first paper.

The strength of the present study lies in the investigation of
complete assemblages originating from thoroughly dated and/or
contextualised stratigraphic levels, clearly connected to the general
cultural evolution of the Neolithic in Corsica and attributed to
well-defined cultural groups. It will thus significantly contribute to
a better perception and definition of the Middle Neolithic in
Corsica, and of the groups that are a part of it.

Situated on the Cauria plateau, one of the most informative
areas for the study of the Neolithic period in Corsica (D'Anna et al.,
2007a, 2007b; D'Anna, 2011), the Renaghju and I Stantari settle-
ments are chiefly renowned for their stone alignments (Fig. 1),
spotted by Prosper M�erim�ee as early as 1839 (M�erim�ee, 1840). Both
sites present relatively long, substantial, and complex settlement
sequences (D'Anna et al., 2001, 2007a, 2007b; D'Anna, 2014), and
Fig. 1. Stone alignments of the Renagh
therefore are rich in information about the social, cultural, and
economic patterns in place at the time. Yet only the Cardial Early
Neolithic level of Renaghju (phase 1) has so far been thoroughly
studied and published (Bressy et al., 2003, 2007; Le Bourdonnec
et al., 2015).

The latest publication (Le Bourdonnec et al., 2015), involving a
total of 622 obsidian artefacts sourced either by visual characteri-
sation, Particle-induced X-ray emission spectroscopy [PIXE], or
Scanning Electron Microscopy with Energy Dispersive Spectros-
copy [SEM-EDS], has shown that the majority of the Renaghju
(phase 1) assemblage was made using obsidian originating from
the Monte Arci area in Sardinia (see Fig. 2), mainly from the SA
sub-source (45.3%), followed by the SB2 (35.4%) and SC (19.1%)
sub-sources. One artefact was found to match the distant source of
Palmarola (eastern Tyrrhenian Sea; Fig. 2), thus indicating rather
early (sixth millennium BC) direct or indirect contact(s) between
the two islands. This illustrates the multiple links and groups
displacements between the islands of the Western Mediterranean,
through the complex Neolithisation processes and evolutions. In
this paper, the obsidian consumption patterns in place during the
Middle Neolithic levels at Renaghju and I Stantari are studied and
compared to each other (synchronic perspective), and then put in
contrast with the results previously obtained on the Early Neolithic
occupation level (phase 1) of Renaghju (diachronic perspective; see
Le Bourdonnec et al., 2015 for the complete study of the EN obsidian
assemblage of Renaghju).
2. Archaeological background

An important amount of material originated from Renaghju and
I Stantari (D'Anna et al., 2006, 2007a, 2007b; D'Anna, 2011, 2014),
ju (left) and I Stantari (right) sites.
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especially in terms of the lithic industries. Until now, research had
solely focused on the origin of chert and obsidian artefacts present
in the Early Neolithic Cardial level of Renaghju (Bressy et al., 2003,
2007; Le Bourdonnec et al., 2015). The I Stantari site, just like the
Neolithic and Bronze Age levels of Renaghju, had only been the
focus of limited investigations within the official excavation report.

2.1. Renaghju

More than 20 years after the last surveys on the Renaghju site
(1975), a new series of programmed excavations were finally con-
ducted, taking place between 1994 and 2000. They allowed the
excavation of a large area (ca. 500m2), thus producing a substantial
amount of documentation (D'Anna et al., 2002, 2003, 2006;
D'Anna, 2014).

The present paper includes the study of the obsidian lithic
assemblage associated with the phase 3 occupation level mega-
lithic structure. Two small structures made of heated rocks were
found within this level and have been the object of radiocarbon
dating, placing them between 4685 and 4365 cal BC (2s; LY-10229:
5685± 55 BP), with probability peaks at 4515, 4499, and 4465 cal
BC (D'Anna et al., 2007a; D'Anna, 2014). The phase 3 megalithic
monument is thus assigned to the Middle Neolithic period, which
we consider to take place at ca. 4600-4400 cal BC. Through the
study of the obsidian artefacts, we therefore aim to provide a first
insight into the Middle Neolithic period on the Cauria plateau.

In addition to the 112 obsidian artefacts excavated in the phase 3
level (see examples in Fig. 3), we also note the presence of items
made of quartz, hyaline quartz, rhyolite, chert, and other hard rocks.
If we exclude the quartz of local origin and for which the actual use
for the production of tools and weapons can be questioned, the
main raw material is obsidian (41% of the assemblage, vs. 31% for
the chert and 26% for the rhyolite). These proportions differ greatly
fromwhat has been observed for the same materials in the phase 1
occupation level (65% chert, 21% obsidian, 13% rhyolite).

2.2. I Stantari

At the northern boundary of the Pozzu Rossu and approximately
400m north of the Renaghju settlement, I Stantari is located at the
upper end of the Cauria plateau (cf. Fig. 4).

The base of the stratigraphy integrates the first architectural
structures, made of small stelae situated near a large built-up area.
This constitutes the phase 1 of the I Stantari settlement. The
monument's organisation is difficult to determine, comprising a
minimum of 30 sub-trapezoidal and rectangular stelae without any
particular orientation. The excavated artefacts (ceramics and lithic
industry) and the comparisons made with the Renaghju site places
the use of this monument to the Middle Neolithic period, and thus
contemporary with Renaghju phase 3.

The lithic industry of this Middle Neolithic level has only been
the object of unpublished preliminary studies. It comprises a total
of 200 artefacts made of obsidian (see examples in Fig. 3), chert,
rhyolite, and quartz, which have not all necessarily been knapped.
Obsidian is slightly dominant, representing 50% of the total
assemblage e or 56% if quartz is excluded. The proportion of chert
represents 28% (32% if quartz is excluded), and rhyolite 10% (11% if
quartz is excluded). The artefacts are of small dimensions (between
3 and 20mm), with numerous broken fragments. The obsidian
industry is mainly represented by small flakes, but also by blade-
lets. The tools made from flakes or bladelets exhibit either irregular
lateral removals or continuous abrupt retouch for the realisation of
geometric tools. The pi�eces esquill�ees dominate the assemblage.

Two important observations can therefore be made about this
assemblage: (a) the obsidian raw material is predominantly used,
and (b) most of the assemblage (ca. 80%) is made of rocks
originating from Sardinia, while raw materials available either in
Corsica or more locally on the Cauria plateau (e.g., rhyolite) are of
secondary importance. Furthermore, primary flakes, secondary
flakes, and nucleus fragments suggest that knapping was
performed in situ.

3. Obsidian sourcing

3.1. Analytical protocols

The Laser Ablation Inductively Coupled Plasma Mass Spec-
trometry [LA-ICP-MS] analytical method has demonstrated its
efficiency for obsidian sourcing (see, for example, Gratuze, 1999;
Carter et al., 2006; Barca et al., 2007; Orange et al., 2016). Virtu-
ally non-destructive, this technique is fast enough (a few minutes
per sample) to allow the geochemical characterisation of large
collections within a reasonable time frame. Furthermore, the
specific set of trace elements assayed allows the discrimination of
obsidian sources from various geographical contexts.

In this study, the samples were analysed at the SOLARIS
laboratory (Southern Cross GeoScience, Southern Cross University)
following a LA-ICP-MS protocol recently optimized for obsidian
sourcing in the Mediterranean (Orange et al., 2016). Because the
analyses were conducted by micro-sampling e laser ablation e on
the surface of the artefacts, the sample preparation only involved
the cleaning of the objects. After being placed 5min in an ultrasonic
bath to remove potential contamination from soil, they were rinsed
successively with tap water, distilled water, ethanol, and acetone,
then dried in the open air. The analytical instrument itself consists
of an Agilent 7700 Series ICP-MS, coupled to a NWR213 laser
ablation system (Nd:YAG deep UV laser at 213 nm). The
MassHunter Workstation software is used to control the instru-
ment, acquire and analyse the data. The ablation parameters
applied to the artefacts are reported in Table 1; this protocol was
developed to reduce the ablation of the archaeological objects to a
minimum - i.e., approximately thewidth of a human hair (40 mm). A
total of 14 isotopes, which allow the discrimination of Mediterra-
nean obsidian sources, were measured: 45Sc, 66Zn, 85Rb, 88Sr, 89Y,
90Zr, 93Nb, 133Cs, 137Ba, 146Nd, 147Sm, 208Pb, 232Th, and 238U. At the
beginning and end of each run, the international standard NIST
SRM 613 was analysed to ensure the accuracy (always better than
6.5%, see Table 2), precision and reproducibility of our measure-
ments (see Orange et al., 2016). Statistical treatment of the
geochemical data and graphical representations were carried out
using the JMP software (10.0.2, SAS Inc.)

3.2. Sampling

Thanks to the swiftness of the analytical protocol, the
geochemical compositions of the entire obsidian assemblages from
the Middle Neolithic level of both sites (211 artefacts in total) were
determined. No selection of the artefacts was performed beyond a
first sorting with the naked eye by raw material type. However, if
quartz and chert are easy to visually distinguish from obsidian,
small artefacts made of rhyolite can sometimes be more difficult to
differentiate from the less glassy types of Sardinian obsidian. In
such cases, the artefact was selected for geochemical analysis to try
to determine its classification.

The performed analyses thus involved 112 artefacts for
Renaghju phase 3, and 99 for I Stantari phase 1. Their chemical
signatures were compared to those of the main obsidian sources of
the Mediterranean (cf. Fig. 2). This reference database consists of
200 geological samples from our collection (see Orange et al., 2016,
2017), originating from sources located in Sardinia (Monte Arci



Fig. 3. Examples of obsidian artefacts from the Renaghju phase 3 and I Stantari assemblages.

M. Orange et al. / Quaternary International 467 (2018) 323e331326



Fig. 4. Location of the Cauria plateau and the main archaeological sites cited in the text.

Table 1
Ablation parameters adopted for the LA-ICP-MS analyses conducted on the
archaeological samples at SOLARIS (SCU, Australia). The ablation parameters used
for the geological samples can be found in Orange et al. (2016), along with the
analytical protocol developed.

Ablation parameters Archaeological samples

Spot size 40 mm
Laser pulse frequency 10 Hz
Laser power (output) 80%
Scan speed 5 mm/s
Depth 10 mm
Passes 1
Line length 0.6mm
Total time acquisition per line 2:15min

Table 2
Comparison of the 45Sc, 66Zn, 85Rb, 88Sr, 89Y, 90Zr, 93Nb, 133Cs, 137Ba, 146Nd, 147Sm,
208Pb, 232Th, and 238U contents with uncertainty (±1 standard deviation) obtained
on the NIST SRM 613 standard during this study (16 measurements over 8 runs) and
the reference values recommended by the NIST and the GeoRem database. Relative
error calculated in comparison with the GeoRem reference values. Concentrations
are in ppm.

NIST GeoRem This study (16 measures)

Concentration Concentration Concentration (1sd) Relative error

45Sc 39.9(2.5) 38.5(0.8) 3.6%
66Zn 39.1(1.7) 41.0(4.2) 4.9%
85Rb 31.4(0.4) 31.4(0.4) 30.5(0.5) 2.9%
88Sr 78.4(0.2) 78.4(0.2) 76.2(1.1) 2.8%
89Y 38.3(1.4) 37.0(0.5) 3.5%
90Zr 37.9(1.2) 36.9(0.4) 2.7%
93Nb 38.9(2.1) 37.3(0.4) 4.2%
133Cs 42.7(1.8) 40.0(0.6) 6.4%
137Ba 38.6(2.6) 39.3(0.9) 38.7(0.8) 1.6%
146Nd 36 35.5(0.7) 33.6(0.6) 5.3%
147Sm 39 37.7(0.8) 36.2(0.6) 4.1%
208Pb 38.57(0.2) 38.57(0.2) 38.89(1.95) 0.82%
232Th 37.79(0.08) 37.79(0.08) 35.69(0.58) 5.55%
238U 37.38(0.08) 37.38(0.08) 35.98(0.54) 3.79%
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complex: SA, SB1, SB2, and SC sub-types), Lipari, Palmarola,
Pantelleria (Balata dei Turchi and Lago di Venere), the Carpathian
basin, and the Aegean Sea (Melos, Yali, and Antiparos).

3.3. Sourcing results

3.3.1. Renaghju
The complete obsidian assemblage of Renaghju phase 3 (112

artefacts), has been geochemically characterised by LA-ICP-MS (see
Supplementary data 1). Given that the compositions « […] provide
information on relative rather than absolute values of the components
of compositions, that relative values are characterised by ratios and
that logarithms of ratios are simpler to handle mathematically
and interpret statistically than ratios » (Aitchison et al., 2002:3)
motivated our choice to use a logratio (i.e., logarithms of the ratios
of the concentrations) analysis (see also Aitchison, 1982) instead of
a standard multivariate analysis for the statistical treatment of the
data obtained. The Zr, Nb, and Cs being amongst the most signifi-
cant elements for the characterisation of obsidians, they are
frequently used for sources discrimination as well as artefact
attribution in the Western Mediterranean (Tykot et al., 2011;
Terradas et al., 2014; Freund, 2014 i.a.) and elsewhere (Orange
et al., 2013; Kellett et al., 2013, i.a.). Therefore, we chose to
compare the log(133Cs/93Nb) and log(90Zr/93Nb) ratios (Fig. 5)



Fig. 5. Comparison of the log(133Cs/93Nb) and log(90Zr/93Nb) ratios obtained by LA-ICP-
MS on 111 artefacts from the Renaghju phase 3 (MN) assemblage and 200 geological
samples from the Mediterranean area (Monte Arci [SA, SB1, SB2, SC], Lipari, Palmarola,
Melos, Yali, and Antiparos; see Orange et al., 2016 for the complete data on the
geological samples). 90% normal density ellipses. For reasons of clarity, the sources of
Pantelleria (Balata dei Turchi and Lago di Venere) and the Carpathians are not repre-
sented in the graph.

Table 3
Number of artefactse and proportions within the complete assemblagee attributed
to each source for the Renaghju and I Stantari Middle Neolithic assemblages.

SITE Nb. artefacts SA SB2 SC Other facies

Renaghju Phase 3 112 16 58 37 1 unknown
% of the assemblage 14% 52% 33% >1%
I Stantari Phase 1 99 6 38 51 4 unknowns
% of the assemblage 6% 38% 52% 4%

Fig. 6. Comparison of the log(133Cs/93Nb) and log(90Zr/93Nb) ratios obtained by LA-ICP-
MS on 95 artefacts from the I Stantari phase 1 (MN) assemblage and 200 geological
samples from the Mediterranean area (Monte Arci [SA, SB1, SB2, SC], Lipari, Palmarola,
Melos, Yali, and Antiparos; see Orange et al., 2016 for the complete data on the
geological samples). 90% normal density ellipses. For reasons of clarity, the sources of
Pantelleria (Balata dei Turchi and Lago di Venere) and the Carpathians are not repre-
sented in the graph.
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which clearly discriminate all the Mediterranean sources and
illustrate that 58 artefacts can be attributed to the SB2 sub-source,
37 to SC, and 16 to SA (see Table 3). Besides Zr, Nb, and Cs, Sr was
also found to be a diagnostic element, and clearly confirms the
attributions made using the logratio analysis: for the artefacts
assigned to the SC group, its contents vary from 87 to 143 ppm,
while it is much lower for SA and SB2, ranging between 20-25 ppm
and 22e45 ppm respectively. The Y, Ba, and Th values were also
used to match the artefacts to the sources. Only one artefact
(SCU.ARCH.86, see Fig. 3 and Supplementary data 1), run several
times to ensure the results, could not be matched to any source of
our geological database. A further macroscopic examination,
showing a fine-grained matrix, suggests that this object could be
made of rhyolite rather than obsidian.

3.3.2. I Stantari
A total of 99 obsidian objects excavated from the phase 1

(Middle Neolithic) occupation level of I Stantari were analysed by
LA-ICP-MS (see Supplementary data 2). The same logratio analysis
as for the Renaghju assemblage, comparing the log(133Cs/93Nb) and
log(90Zr/93Nb) ratios (Fig. 6), allowed us to identify the presence of
the same obsidian raw materials (SA, SB2, and SC), although in
different proportions. Four artefacts remain unassigned and could
possibly represent a different source or material type (see below). It
was revealed that the majority of the items was made of SC
obsidian (51 artefacts, about half of the assemblage), 38 artefacts
were attributed to SB2, and 6 to SA. The Zr values, very close to
those obtained for Renaghju (66e76 ppm for the artefacts made of
SA obsidian; 82e112 ppm for SB2; 185e233 ppm for SC) clearly
show the three clusters corresponding to each source. Nonetheless,
a total of 4 artefacts remain of an unknown origin (SCU.ARCH.130,
SCU.ARCH.158, SCU.ARCH.182, and SCU.ARCH.196; see Fig. 3 and
Supplementary data 2), as their chemical composition could not
clearly match our sources. The SCU.ARCH.182 sample, comparably
to SCU.ARCH.86 in the Renaghju assemblage, has revealed a fine-
grained matrix suggesting a rhyolite. The remaining unknowns
are presenting similar visual characteristics: dark grey, sometimes
slightly blue semi-opaque to opaque glass with a greasy lustre.
While several elements (Rb, Cs, Nd, Th) could suggest a SB2 origin,
strontium contents (74, 83, and 92 ppm) are closer to those of the
SC source (75e123 ppm, see Orange et al., 2016), and too high to
match the SB2 group (20e52 ppm). Likewise, zirconium contents
(150, 170, and 188 ppm) appear to be too high to correspond to the
SB2 group (ranging from 82 to 124 ppm), whereas it seems to
match the SC group better (174e233 ppm). The presence of these
distinctive materials, already observed on other sites in Corsica and
Sardinia (unpublished results) and possibly corresponding to
rhyolites or to some intermediary facies between rhyolite and
obsidian, will be investigated in the future to allow their inter-
pretation as well as to complete the exhaustive study of the whole
lithic assemblages considered.

4. Discussion

Within Corsica, it has always been apparent that the obsidian
raw materials mostly came from Sardinia (Courtin, 1972;



Fig. 7. Bar charts (100% stacked columns) comparing the obsidian consumption
revealed at Renaghju phase 1 (EN), Renaghju phase 3 (MN), and I Stantari phase 1
(MN). N/A: artefacts non-attributed to a specific obsidian source.

M. Orange et al. / Quaternary International 467 (2018) 323e331 329
Lanfranchi, 1976, 1980, 1987; Vaquer, 2007), as confirmed by the
most recent studies (e.g., Bressy et al., 2007, 2008; Le Bourdonnec
et al., 2010, 2015). With the exception of Basi (south-western
Corsica; see Tykot, 1996, 2002) and Renaghju phase 1 (Le
Bourdonnec et al., 2015), previous studies have generally been
conducted on a limited number of samples, scarcely representative
of the whole assemblages, sometimes collected from poorly
dated and intermingled occupation levels, and whose real signifi-
cance can be quite unclear. Such uncertainties constitute a serious
obstacle to the formulation of detailed and grounded
interpretations on the obsidian circulation patterns (Costa and
Cesari, 2003; Costa, 2006). The present study, on the contrary,
was conducted on the complete assemblages from Renaghju phase
3 and I Stantari phase 1, whose occupation levels have been clearly
defined.

The importance of obsidian in lithic material supply to Corsica
clearly increased from the Early Neolithic (EN) to the Middle
Neolithic (MN): marginal during the EN phases, this raw material
becomes more frequent in the MN levels where it sometimes
dominates over other rocks, as is the case at Vasculacciu or
Tivulaghju. It is only in the Recent Neolithic Basian sites that
obsidian became highly dominant (75% at Basi and Monte Grosso,
and 88% at Costa di u Monte, among other sites). In both Renaghju
and I Stantari Middle Neolithic (MN) levels, obsidian is the main
raw material used for the lithic industries, and it largely dominates
over chert (and quartz). However, subsequent studies will be
needed to confirm this trend in the larger context of the Cauria
plateau and the Sartene region.

For both sites, the results obtained by LA-ICP-MS analysis clearly
show an exclusive use of the Sardinian sources of the Monte Arci
area - SA, SB2, and SC (cf. Table 3). The SB1 sub-type is completely
absent from both assemblages, which matches the general
tendency for the whole Neolithic period in Corsica and Sardinia
(Lugli�e et al., 2008), and can probably be explained by the lower
knapping qualities of its obsidian.

In Renaghju phase 3, the predominance of the SB2 sub-type e

which constitutes about 52% of the entire obsidian assemblage e is
unusual, but not unheard of: its preferential use is a common
behaviour in the sources' contact zone and outside Sardinia during
both the EN and the first stages of MN (e.g., Lugli�e et al., 2007,
2008). However, the relatively high frequency of SC sub-type
obsidians (33%) is more surprising, in particular when compared
to the amount of SA sub-type obsidians (14%). Such ‘deficiency’ in
SA sub-type obsidians as compared to the SC sub-type is a relatively
new feature, even amongst the evolutions observed during the
second half of the fifth millennium BC. Nonetheless, a similar case
seems to appear (although only 50 artefacts were analysed by X-ray
Fluorescence spectroscopy [XRF]) at Costa di U Monte (Poggio-
Mezzana commune, Haute-Corse) where only 24% of the artefacts
are matched with SA while 76% matched with SC (Bressy et al.,
2008). When a significant number of artefacts is analysed, the SA
and SC obsidian sub-types are usually consumed in relatively equal
proportions. For example, this is the case for the obsidian assem-
blage of the MN level of Basi (Sicurani, 2008) where, over 125
objects characterised with an Electron Microprobe coupled to a
Wavelength Dispersive Spectrometer [EMP-WDS], 45% matched
the SA sub-type and 50%matched the SC sub-type. However, at Basi
and Costa di U Monte the SB2 sub-type is mostly absent
(completely absent in the latter, and only 3% of the assemblage in
the former).

Similarly, the obsidian distribution of I Stantari phase 1 does not
correlate with the general picture of obsidian diffusion outside of
Sardinia during the MN period, with a relatively high use of the SB2
sub-type obsidian (38% of the assemblage). Here, the SC sub-type is
predominant (52%), followed by a sporadic use of the SA sub-type
(6%). In the few sites available for comparison, SA and SC usually
prevail (slightly more SC than SA), as observed in Basi (MN;
Sicurani, 2008), I Calanchi (LN; Sicurani, 2008; Le Bourdonnec et al.,
2010), and Costa di UMonte (Poggio-Mezzana, MN/LN; Bressy et al.,
2008).

Unfortunately, few obsidian-bearing Middle Neolithic Corsican
sites are available for comparison, and even fewer have had their
obsidian assemblage exhaustively characterised. In the current
state of knowledge, however, we can observe that during the
Middle Neolithic period the SC obsidian sub-type is generally
dominant at Corsican sites. It is the case in the G sector at the
Vasculacciu site (Bressy et al., 2008), whereas in the B sector the
SB2 and SC sub-types are equally prevalent. The preponderance of
SC has also been observed at Costa di U Monte, A Fuata, and Monte
Revincu, as well as at the Recent Neolithic sites of Basi and Monte
Grosso.

If we compare the obsidian consumption in Renaghju between
the EN and theMNperiods (Fig. 7), a clear shift in the proportions of
each Sardinian obsidian sub-type can be observed: the use of the SA
obsidian sub-type, slightly prevailing over SB2 during the EN with
45% of the assemblage, is considerably reduced during the MN
(14%). The SB2 obsidians are the most widely used (52%), followed
by SC (33%). This change could potentially be explained by the
relatively limited number of artefacts present in the phase 3
assemblage. The ‘anomalous’ ratio might hence have been
emphasized by the presence of just a few raw matter units/blanks
introduced and reduced at the site accordingly to different strate-
gies/methods. A thoroughly combined visual/technological analysis
is needed to be able to offer further insights.

The situation is different again at I Stantari (see Fig. 7), where
the proportions are inverted e SC is dominant (52%), followed by
SB2 (38%) and SA (6%). The difference between the MN levels of
Renaghju and I Stantari will have to be confirmed. If substantiated,
it could potentially be explained in two different ways. A first
hypothesis relies on the function of the sites: while Renaghju is
solely a ceremonial site, I Stantari combines both a ceremonial locus
and a large settlement. A second hypothesis involves their chro-
nology: the available data suggest that the two sites are not exactly
contemporaneous. The material and radiometric dating show that
Renaghju belongs to the early phase of the Middle Neolithic
(Corsican facies Bonu Ighinu; 4800-4400 BC), while I Stantari, like
Monte Revincu (Leandri et al., 2007; Bressy et al., 2008), could be
associated with the end of the fifth millennium BC (Presian style,
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4440-4000 BC), a period during which the large SC obsidian
workshops became fully operational and increased the amount of
obsidian of this type that circulated within the long-distance
exchange networks (Lugli�e, 2012).

These two hypotheses are not necessarily in contradiction with
each other. The phase 3 of Renaghju is associated with the transi-
tion period between an earlyMiddle Neolithic (cf. Bonu Ighinu) and
a recent Middle Neolithic (cf. San Ciriaco). During this transition
phase the megalithism appears in Corsica, which confirms that
these displays are embedded in a period of strong chrono-cultural
evolution. The rise of the megalithic phenomenon bears witness of
the management of external relationships (D'Anna, 2011, 2015).

5. Conclusions

The present work confirms that obsidian provenance studies
conducted on complete and well-dated assemblages can signifi-
cantly improve our knowledge of the chrono-cultural evolution of
ancient communities. This study led us to build new interpretations
of the factors responsible for cultural changes. Yet, only collections
stemming from single-phased and undisturbed stratigraphic
contexts at sites whose functional status is already determinedmay
lead to set our data in a general wide-range reconstruction. Chrono-
cultural comparisons with assemblages from other sites are
however unachievable at present, chiefly because of the lack of
comparable data, with a small number of previous studies giving a
representative view of obsidian consumption in a given reliably
defined cultural and chronological frame. It is therefore evident
that only the multiplication of sourcing campaigns on well-
documented and well-contextualised assemblages will allow the
verification of our hypotheses.

To date, the internal comparison of the obsidians selection
behaviour at the Cauria Plateau seems to be in general agreement
with the shift in the Monte Arci production systemwhich occurred
in the transition to the late MN. In fact, the progressive and
important increase of SC obsidians fits well within the contempo-
raneous early activity of the workshops dawned on the outcrops at
the eastern flanks of the source, as reflected in the San Ciriaco late
MN lithic assemblages in Sardinia. We still need to explore the
significance of the extended exploitation of SB2 obsidians at MN
Renaghju and I Stantari (different local supply strategies/needs,
possible reuse of obsidians from previous EN phase?) as well as the
rare occurrence of the SA type (chronological discrepancy in the
massive exploitation/reduction of the relative Monte Arci
outcrops?).

Likewise, a complementary diachronic and synchronic study,
focusing on the coupling of the sourcing results with the typo-
technological data obtained on obsidian assemblages from the
Cauria plateau, will be necessary to reach a better understanding of
the obsidian economies in place during the Neolithic.
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