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Riassunto 
Si	presentano	 in	questa	 sede	 i	 risultati	delle	 analisi	 non	distruttive,	 effettuate	
impiegando	uno	spettrometro	portatile	in	Fluorescenza	di	raggi	X,	su	circa	180	
manufatti	preistorici	in	ossidiana	provenienti	da	15	siti	archeologici	nell’Orista-
nese	e	nel	Cagliaritano	in	Sardegna,	conservati	a	Roma	presso	il	Museo	Prei-
storico-Etnografico	“Luigi	Pigorini”.	Congiuntamente	alla	determinazione	fisico-
visuale	 di	 questi	 strumenti	 si	 esamina	 l’uso	 dell’ossidiana	 nei	 diversi	 periodi	
di	tempo	e	si	propongono	interpretazioni	per	modelli	cronologici	e	geografici	
che	possano	essere	riferiti	alla	qualità,	alla	quantità,	all’accessibilità	e	ai	fattori	
socio-economici	implicati	nell’acquisizione,	nella	produzione	e	nell’uso	dell’os-
sidiana	preistorica	in	Sardegna.

Abstract 
Results	 are	 presented	 here	 for	 the	 analysis,	 using	 a	 non-destructive	 portable	
X-ray	 fluorescence	 spectrometer,	 of	 nearly	 180	 prehistoric	 obsidian	 artifacts	
from	 15	 archaeological	 sites	 in	 the	 Oristano	 and	 Cagliari	 areas	 of	 Sardinia,	
stored	in	the	Museo	Preistorico-Etnografico	“Luigi	Pigorini”	in	Rome.	Combined	
with	physical/visual	assessment	of	these	stone	tools,	obsidian	usage	for	different	
time	periods	is	examined,	and	interpretations	proposed	for	chronological	and	
geographic	patterns	 that	may	be	 related	 to	 the	quality,	quantity,	access,	and	
socioeconomic	factors	involved	in	the	acquisition,	production,	trade,	and	use	
of	obsidian	in	prehistoric	Sardinia.

Introduction 
Obsidian, the black volcanic glass found in the Monte Arci region of 
the Province of Oristano, has been recognized at archaeological sites 
in Sardinia for well over a century (Spano 1870; 1873; Lovisato 1875; 
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Mantovani 1875; Nissardi 1886; see also Tykot 1992: 57-58 for more 
detailed accounting of early citations of Sardinian obsidian). Della 
Marmora (1839-40) provided the first substantial geological information 
on the obsidian beds of Monte Arci, with his observations largely 
confirmed by Washington (1913) nearly a century ago. But the seminal 
contribution on Sardinian obsidian sources was that of Puxeddu (1958), 
who surveyed and identified several hundred sites with worked obsidian 
and describes 4 source areas in the Monte Arci region. 
Since then, instrumental methods of chemical analysis have allowed 
for the differentiation of multiple subsources on Monte Arci (Cann and 
Renfrew 1964; Hallam et al. 1976; Mackey and Warren 1983; Francaviglia 
1986; Herold 1986; Tykot 1997). Most significantly, analyses of large 
numbers of obsidian artifacts have revealed regional and chronological 
patterns and changes in the usage of the Monte Arci subsources (Tykot 
1996; 2002a; 2002b; Tykot and Ammerman 1997). While it is possible 
to distinguish as many as seven subsources of usable obsidian, it appears 
sufficient for archaeological interpretations to assign artifacts to four: 
SA (Conca Cannas area); SB1 and SB2 (east and south, respectively, of 
Santa Maria Zuarbara); and SC (Perdas Urias/Sennixeddu) (Tykot 2002c; 
2004). 
It is also possible to discriminate visually, to a certain extent, between 
some of the Monte Arci obsidian subsources. The combination of color, 
transparency, lustre, and the presence of external or internal banding 
and/or phenocrysts was used to visually identify the geological source 
of archaeological artifacts. In general, types SA (transparent) and SC 
(opaque) are readily distinguished from one another, while type SB2, 
which ranges from transparent to almost opaque, is often confused with 
type SA. Type SB1, which apparently was not widely used, is not visually 
distinguishable from type SC (Tykot 1992; 1997; 2004). 
In this study, more than 450 prehistoric obsidian artifacts from 15 
archaeological sites in the Oristano and Cagliari areas of Sardinia, 
stored in the Museo Preistorico-Etnografico “Luigi Pigorini” in Rome, 
were visually sourced, followed by elemental analysis of 178 randomly 
selected samples using a non-destructive portable X-ray fluorescence 
spectrometer which has already been demonstrated to be successful in 
distinguishing Monte Arci subsources (Tykot et al. 2008). 

1. Sardinian Obsidian in the Pigorini Museum 
The Museo Preistorico-Etnografico “Luigi Pigorini” in Rome has in its 
collections a significant body of Sardinian material, including obsidian 
artifacts, acquired from 20 sites during the late 1800s (Lo Schiavo 1980; 
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Prina 1968-69). In particular, in the 1880s Orsoni (1879) provided an 
entire collection of material from the caves of San Bartolomeo and 
Sant’ Elia and from the site of Monte Urpino in Cagliari, and somewhat 
later Zanardelli (1899) sent thousands of surface finds from the Cabras 
and Oristano areas (Figure 1). 

Fig. 1: The fifteen sites in Sardinia with obsidian collections in the Pigorini Museum. 
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My examination of these collections was initially designed to quantify 
their contents and to select samples for provenance analysis (Figure 
2). All flake samples examined were randomly selected from each 
assemblage. Given the superficial archaeological context of the artifacts 
in the Zanardelli collections, and the questionable stratigraphic integrity 
of the San Bartolomeo material (Atzeni 1962; Lo Schiavo 1980), only 
visual provenance analyses were initially performed (in the mid-1990s), 
with the chemical analyses done recently on a subset of samples. 

Fig 2: Photographs of some of the obsidian artifacts from Sardinia tested in this study il-
lustrate some of the visual differences between Monte Arci subsources. 

Information, including a visual assessment, follows, for 15 of the 20 
Sardinian sites with obsidian represented in the Pigorini collections. 
The last five collections listed were not examined because of the small 
number of obsidian artifacts in them. 
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1. Su Cuccuru de Is Arrius (Cabras). 1787 flakes (3 SA, 4 SB2, 11 SC), 
16 blades (10 SA, 1 SB2, 5 SC), 8 arrowheads (4 SA, 4 SC), 1 discoid 
(SA), 4 small cores. Total weight 7741 g. Bonu Ighinu (Middle 
Neolithic). 

2. Mes’e Arrius (Cabras). 57 flakes plus 2 points (20 SA; 39 SC). Total 
weight 185 g. Late Neolithic. 

3. Palas de Casteddu (Cabras). 500 flakes (250 very small) (5 SA; 1 SA/ 
SB2; 4 SC), 5 points, 1 core. Total weight 1709 g. Late Neolithic. 

4. Grotta San Bartolomeo (Cagliari). Strato I sepolcrale: 19 flakes (9 
SA; 10 SC), total weight 84 g. Strato II sepolcrale: 20 flakes (8 SA; 12 
SC), total weight 66 g. Strato III sepolcrale: 16 flakes (4 SA; 1 SA?; 
11 SC). Strato IV-V sepolcrale: 76 flakes (16 SA; 6 SB2; 54 SC), total 
weight 380 g. Strato di abitazione: 23 blades (22 SA; 1 SC). Late 
Neolithic. 

5. Simaxis. 405 flakes (4 SA; 6 SC), 1 discoid, 1 core. Neolithic. 
6. Grotta Sant’Elia (Cagliari). Strato II sepolcrale: 21 flakes (7 SA; 14 

SC). Total weight 76 g. Neolithic? 
7. Stazione La Gumarense (Santa Giusta). 88 flakes (4 SA; 5 SC), 2 

discoids. Total weight 448 g. Late Neolithic-Chalcolithic. 
8. Domus de janas di Triarzu (Paulilatino). 18 flakes (2 SA; 8 SC). Total 

weight 24 g. Neolithic-EBA. 
9. Cantoniera Frumini (Sili). 156 flakes (4 SA; 6 SC). Total weight 840 

g. Chalcolithic. 
10. Palmas Arborea (Oristano). 6 flakes (3 SA; 1 SC). Total weight 20 g. 

Chalcolithic. 
11. Serra de Castius (Sili). 35 flakes (4 SA; 1 SB2; 5 SC). Total weight 196 

g. Chalcolithic. 
12. Su Casteddu Becciu (Fordongianus). 46 flakes (2 SA; 1 SB2; 5 SC). 

Total weight 184 g. Chalcolithic-EBA? 
13. Nuraghe Tiria (Villaurbana). 87 flakes (5 SA; 2 SB2; 3 SC). Total 

weight 182 g. Nuragic. 
14. Nuraghe Loddu (Fordongianus). 25 flakes (9 SC). Total weight 72 g. 

Nuragic. 
15. Nuraghe Nieddu (Oristano). 370 flakes (4 SA; 6 SC), 1 discoid, 4 

blades (one 8 cm in length), 1 core. Total weight 1344 g. Nuragic. 
16. Domus de janas Su Ladere de Iosso (Paulilatino). 3 flakes. Not 

examined. Neolithic-EBA? 
17. Nuraghe Zendero (Paulilatino). 17 flakes. Nuragic. Not examined. 
18. Nuraghe Truberi (Fordongianus). 3 flakes. Nuragic. Not examined. 
19. Nuraghe Aunes (Ghilarza). 20 flakes. Nuragic. Not examined. 
20. Nuraghe Cuao (Bonarcado). 2 flakes. Nuragic. Not examined. 
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Fig. 3: Discrimination of Monte Arci subsources and assignment of artifacts using pXRF 
elemental data. 

sites may be quite erroneous, thus emphasizing the importance of using 
scientific analyses at least on statistically significant numbers of samples, 
and in any study where results for specific artifacts are important. 

3. Discussion 
The absence of good archaeological context for most of the obsidian 
in the Pigorini collections demands that we be extremely cautious in 
our interpretation of this material. It is clear, however, that types SA 
and SC obsidian dominate all of these collections; type SB2, with few 
exceptions, appears to be present only at the prenuragic sites, despite the 
proximity of many of the sites to the Monte Arci zone and in particular to 
the SB sources on its western flanks (Figure 4). This is however consistent 
with analytical data from a multitude of sites in Sardinia, Corsica, the 
Tuscan Archipelago, and northern Italy, which show little use of type SB 
by the Late Neolithic (Tykot 1996; 2002a; 2002b). 
Given the proximity of the Oristano area sites to Monte Arci, obsidian may 
have been acquired directly from its source, whereas sites elsewhere in 
Sardinia (and in Corsica and mainland Italy) probably obtained obsidian 
indirectly through various exchange mechanisms (see also	Lugliè	2004). 
The similarity in usage patterns of the Monte Arci subsources, in Oristano 
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Fig. 4: Monte Arci (Sardinia) subsource distribution for the fifteen sites tested by pXRF. 
The number of artifacts tested for each site is provided at the top. 

province as well as in northern Sardinia and elsewhere, does provide 
support for a down-the-line exchange mechanism. Neolithic Oristanese 
communities in the ‘supply zone’ may have been the initial link in a far-
reaching chain of exchange activities. 
The small percentage of SB2 obsidian present at Grotta San Bartolomeo 
and Grotta Sant’Elia in southern Sardinia is not surprising, since the SA 
source is closer to these Cagliaritano sites, and since both probably date 
to the Late Neolithic at the earliest. Other recent studies have also shown 
that the SB subsources were only occasional contributors to obsidian 
assemblages in southern Sardinia (Tykot et al. 2008). 
The importance of SC obsidian at sites in the Oristano region suggests 
that the combined economic and social ‘value’ of this type roughly 
equaled that of SA, since the procurement cost for SC (from the eastern 
side of Monte Arci, at higher elevation and primarily in dispersed 
secondary deposits) was probably somewhat greater than for SA (on 
the western side, at low elevation, in an easily accessible concentrated 
deposit). Some SC obsidian is however available on the southern end of 
Monte Arci, in secondary deposits (Lugliè et al. 2006). Type SA has been 
considered to be of finer quality (glassier and sharper, but more brittle) 
than type SC, but the roughly equal use of the two types in the Oristano 
area suggests that the local craftspeople either did not make a distinction 
on that basis, or preferred to have both varieties for different tasks. 
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The results presented here do suggest variation between sites, but one 
must consider the modest number of artifacts tested by pXRF for many 
of these sites, as well as the specific time periods involved. For Simaxis, 
the quantity of type SB2 obsidian is greater than all other sites tested, 
while the percentage of SA obsidian is greater for many of the Oristano 
area sites, especially the Chalcolithic and Bronze Age sites, than what has 
been found for Late Neolithic sites in Sardinia, Corsica, and northern Italy. 
This situation only emphasizes the difficulty of explaining prehistoric 
behaviors which may have varied considerably both chronologically 
and geographically. Exchange in obsidian, while highly visible in the 
archaeological record, may not have been such a fundamental activity 
−economic or social− in the past. Rather, other lithic materials, ceramics, 
basketry, textiles, salt and other items may have been exchanged in 
conjunction with obsidian. In Sardinia, the quantity of obsidian utilized 
at sites outside the Monte Arci region may have justified the acquisition 
of obsidian as a dedicated, economically-important process, even if that 
were described as embedded procurement in the midst of prospecting 
or transhumant activities. In northern Italy and southern France, where 
obsidian was only occasionally more than a few percent of the lithic 
assemblage, it is more reasonable to envision acquisition of obsidian 
as a minor part of exchange processes, activities which may have 
been infrequent, and which were regulated by socially significant and 
dynamic local factors including prestige display, community and ethnic 
alliances. Such non-economic factors resulted in the declining presence 
of obsidian at sites outside of Sardinia and Corsica by the end of the 
Neolithic period, while within Sardinia obsidian continued to be used 
thru Nuragic and even later times. 
Clearly, when making interpretations about usage of obsidian subsources 
one must consider the specific geographic and chronological context 
within the site that samples are being selected from, and the typology 
represented (e.g. multiple pieces possibly from the same core, vs. totally 
independent artifacts). There potentially are intra-site differences as well, 
as shown for the Late Neolithic site of Contraguda (Tykot et al. in press; 
Lai et al. 2006); this may also be the case for Su Cuccuru de Is Arrius 
(artifacts tested from two areas), and for San Bartolomeo (artifacts tested 
from four layers), but more typological work needs to be done on the 
specific samples tested for those two sites (Figure 5). 

4. Conclusion 
The analysis of obsidian artifacts from the Museo Preistorico-Etnografico 
“Luigi Pigorini” collections serves to amplify the data available 
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Fig. 5: Intra-site contexts at Su Cuccuru de Is Arrius, and Grotta di San Bartolomeo may 
represent selection and use of obsidian from particular Monte Arci subsources. 

for understanding the socioeconomic aspects of obsidian usage in 
Sardinia, especially for post-Neolithic time periods, as well as for better 
understanding particularistic geographic and chronological patterns 
of usage of Monte Arci obsidian. Even for Sardinia, where the overall 
distribution of obsidian from Monte Arci is fairly well-established 
compared to most other regions with obsidian, much more work still needs 
to be done, specifically the integration of typological, technological, and 
use-wear studies with sourcing analyses, on large numbers of artifacts 
from excavations with good contextual and chronological information. 
This requires collaborative efforts among specialists in these various 
subdisciplines. 
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