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The Sources and Distribution of Sardinian Obsidian

Robert H. Tykeot

Introduction

The following paper summurizes the history of
obsidian studies pertaining to Sardinia, and
assesscs our current knowledge of the geological
sources in Sardinia, and of the ‘trade’ of archaco-
logical obsidian around the island, to Corsica, Elba
and mainland Italy and France. The pattern and
chronology of obsidian distribution have the
potential to increase our understanding of the
extent of interaction between insular and extra-
insular populations, and of Neolithic and Bronze
Age social and economic organization. With
sufficient data, it should be possible to infer the
parallel movement of more perishable goods (e.g.
plants, animals and animal products), cultural
ideas, and technological information, and their
significance in the cultural development of prehis-
toric Sardinia (1'vkot forthcoming), The long his-
tory of obsidian studics in Sardinia reflects the
realization of this potential, and current efforts
continue to build upon the foundation estab-
lished by previous research.

History of Research

The presence in Sardinia of geological sources of
obsidian, a volcanic glass frequently used to make
stone tools because of its superior conchoidal
fracture, is not a new discovery. Caunt Alberto
de la Marmora (1839—40) made the first substantial
contribution to our geological knowledge of the
island in general, and in particular of the Monte
Arci region where obsidian is found, more than a
century ago (Fig. 1). De la Marmora (1839-40:
499-501) describes rhyolites of various types,
including black obsidian, in the narrow valleys
(concas) on the southwestern side of Monte Arci;
he found obsidian in situ, as dikes or beds
between rhyolite flows, in only a few places,
however, although he does mention scatiers so
abundant that they could have come from a glass
bottle factory. De la Marmora (1839—40: 153, 479,
489, 532, 583, 631) also mentions several minor
sources of obsidian, at Tacco Ticci (Seuln), in the

Fig. 1 Map of Sardinia showing Monte Arci zohe
(rectangle) and sites mentioned in rext.

1. Osilo; 2. Tulay 3. Ozien, 4. Alghero; 5. Monte ‘Traessu; 6.
Filicstru-Mara; 7. Cuglicri; 8. Losa-Abbasanta;, 9.
Corbeddu-Oligna; 10, Villaurbana; 11, Sculo, 12, Pauy; 13.
Marrubiu; 14. Morgongiort; 15. Terralba; 16. Liras; 17.
Mogoro; 18. Sestu 8. Gemiliano; 19, Sctimo 8. Pictro; 20.
5. Bartolomco-Cagliari;, 21. S. Pietro; 22. 8. Antioco,
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Sarcidano, on the 1slands of S. Pietro and 8. Antioco,
in the altopiano of Sassu between Ozieri and Tula, at
Muros (Villaurbana) and at Monti Urtigu (Cuglieri).

The first archacological mention of Sardinian
obsidian was by Giovanni Spano (1870: 19) in his
notice about the prehistoric site of Monte Urpinu
{CA). This sitc would come to the attention of
mainland officialdom a decade later (Pigorini 1879:
45), was fully excavated by Edoardo Mannai in
1901, and was published on his behalf by
Romualdo Loddo (1903). Significantly, two dis-
tinct types of obsidian, translucent and opaque,
were recognized at Monte Urpinu, and attributed
to sources on Monte Arci and Monte Trebina
(Loddo 1903: 47). Mcanwhile, the discovery by
Melosi of a rock-shelter near Alghero with
arrowhcads of obsidian, quartz, agate and jasper
had been reported (Spana 1873: 20-22); and Pio
Mantovani (1875; 84) had discovered near Osilo
(§%5) an obsidian and flint workshop about 200 m
wide, which was explored further by D. Lovisato
(1875: 82; 1879: 18) and Filippo Nissurdi (1886:
467). By 1903 a numbecr of other prehistoric sites
with obsidian had been discovered, including .
Gemiliano (Sestu) (Pigorini 1903), Settimo S. Pietro,
and the Grotta di . Bartolomeo (Cagliari), and it
became clear that obsidian wuas an extremely
important raw material for the prehistoric inhabi-
tants of Sardinia.

[lenry Washington (1913), a geologist with the
Caregic Institution, visited Sardinia in 1905 and
spent two days studying the western flunks of
Monte Arci. Ile confirmed de [a Marmora's ohser-
vation that Monte Arci consists of a domal core of
feldspathic rhyolites, covered by a later mantle of
trachvte, dacite, andesite and basalt flows.
Washington (1913: 590-82) cites highly vitreous
ash-gray perlites and black obsidians, usually
intercalated with lithoidal rhyolites, near Uras in
the Canale Perdera, above Conca s'Qllastu and at
Conca Cannas; some small pieces of reddish-
brown obsidian with black streaks are reported
from the Rione Prassucda cast of Conca s'Ollastu.

It thus became apparent by the early 1900s that
obsidian from Monte Arci was to be found at
nearly all prehistoric and protohistoric sites in
Sardinia. Zanardelli (1899: 109-77), for example,
lists 29 sites in the Campidano around Oristano
from which he collected some 6661 picces of
obsidian; Taramelli (1926) summarizes his own
extensive finds, and those of Lovisato, Ardu-
Onnis, Zanardelli, Pischedda, Orsoni, Cara,
Nissardi, Loddo and Mannai. Puxcddu (1958: 10-
20), in a publication resulting from his thesis work
at the University of Cagliari, was the last to com-
pile this obsidian-site information, adding sites
reported by Luigi Congiu (1947, Carlo Porru

(1947), and Giovanni Lilliu, who has described
obsidian as ‘oro nero’. Puxeddu’s major contri-
bution wus in the location and description of the
Monte Arci obsidian sources, and the incorpora-
tion of that geological/geographical information
into an archaeological framework for the inter-
pretation of prehistoric sites with obsidian arti-
facts.

In a zonce of about 200 km? which today
includes 19 centers of habitation, Puxceddu
reports 3% Roman sites, 93 nuraghi, and 246 loca-
tions with obsidian, The latter are classificd as:
sources (4); collection centers (11); workshops
(74); and stations (157). Puxeddu (1938: 24, 33-37,
46, 18) found abundant in siru material at Roia
Cannas near Uras, cites de la Marmora’s finds of
obsidian veins at Sonnixeddu, and notes proba.
ble sources at Tuzipanéas in the territory of
Marrubiu, and at Perdas Urias near Pau.

Puxeddu (1958) also reported some green, red
and hazel-brown obsidians from the Monte Arci
zone, but these are actually jasper (Francaviglia
1984: 314)., Monte Arci obsidian can have red
streaks, however, and a few samples of blue
obsidian have been reported (Francaviglia 1984:
314).

By the time of Puxeddu’s rescarch, numerous
sites with obsidian artifacts were known not only
in Sardinia, but also in Corsica, on Elba and other
islands in the Tuscan archipelago, in Liguria and
southern France, and elsewhere on the lalian
peninsula (of. Buchner 1949), It was also recog-
nized that the Mediterranean sources were limited
to Pantclleria (Pa), Lipari (Li), Palmarola (PD,
Monte Arci in Sardinia, Melos, and the mountains
of Hungary and Transylvania. It is therefore not
surprising that the obsidian in central and north-
ern Italy was attributed to Sardinian and Liparian
sources (Bernabd Brea 1947; Bernabd Brea and
Cavalier 19506),

It was in the cuarly 1960s that chemical methods
of analysis were first applicd to the question of
absidian provenience. Cornaggia Castiglioni el al.
(1962-63) tricd using ordinary wet chemical anal-
ysis of major elements to distinguish between the
Palmarolan, Liparian, Mclian and Pantellerian
sources, with the surprising (and erroncous)
result that obsidian artifacts in Malta were thought
to be mainly of Melian origin.

The first successful application of chemical
analysis relied instead on trace clements, mea-
surcd by optical emission spectroscopy, to char-
acterize the Mediterranean obsidians (Cann and
Renfrew 1964), Using the trace elements barium,
zirconium, niobium and yttrium, they were able
to differentiate many of the sources in the
Mediterranean region. Among those sources
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which could not be differentiated were Lipari
and Palmarola (their group 4a), and only two of
the Sardinian sources (2a and 6a) were rep-
resented among the four Sardinian specimens
analyzed.

Hallam, Warrcn and Renfrew (1976) followed
up on this initial study with a more detailed
examination of the western Mediterranean
obsidians. Of the 148 samples analyzed, 63 were
Sardinian: these fell into three chemical groups,
suggesting that there were three Sardinian
sources, all presumably in the Monte Arci region
of the island. Only 7 were geological specimens,
however, all from a source ncar Uras, which was
now labelled as the SA source, and was
equivalent to the 2a group from Cann and
Renfrew's earlier study (1allam et af. 1976: 88).
Type SB archaeological material was tentatively
identificd as coming from the northern part of
Monte Arci, while the source of type SC artifacts
was considered to be possibly near the SA source
in the Roja Cannas arca east of Uras (Hallam et
al. 1976: 95). This study also revealed an
extensive distribution of Sardinian obsidian to
Corsica, southern France, and northern ltaly (Fig.
2a), with diffcrent patterns of individual source
utilization. In order to explain this variation, it
became urgently nceessary to locate and
characterize the SB and 5C sources.

It was also considered unusual for such chemi-
cally disparate obsidians (SC is calcalkalic to
tholeiitic; SA is more alkaline) 1o occur together in
the same volcanic center (Hallam ef @/, 1976: 95),
but tectonic plate movement over a few million
years cuan substantially change lava composition
(Tykot 1982), Although calcalkalic obsidian of
Oligocene-Miocene age (K-Ar date of 16.8 mya)
has been reported in the rhyolitic massif of Monte
Traessu west of Giave in northwestern Sardinia
{Coulon 1971; Coulon et al. 1974), this material
was never considered a possible source of the SC
archacological material found near Monte Arci
(Dixon 1976: 291), although the obsidian of Monte
Arci was attributed to an early phase of the
Oligacene-Miocene by earlier scholars (cf. Lauro
and Deriu 1957; Dixon 1976: 290-91). In any case
the Monte Traessu obsidiun is highly loculized and
unsuitable for tool use (personal observation),
perhaps because of its great age.

The potassium-argon dating of Italian obsidians
by Belluomini er @/ (1970) included a vertical
series of 8 samples in the Uras ¢uarry which
showed that flow 1o be about 3.0 + 0.2 million
years in age; the obsidians from Palmarola (1.6
0.2) were significantly younger, and those from
Lipari and Pantellcria were so young as to be

nnmmeacnirahle hey thic tochainne  Riccinnotreacl

dating by Bigarzzi and his colleagues (Bigazzi ef al.
1976; Bigazzi et alf. 1971, Bigazzi and Bonadonna
1973) initially confirmed the age of the Uras and
Palmarolan obsidians, and provided ages of about
11,000 BP for Liparian and 135,000 BP for
Pantellcrian obsidian; thus the individual island
obsidian sources could be differentiated by their
geological age as well as their chemistry, It was
later realized that a correction factor had ta be
applied to these dates to account for argon loss in
the rhyolitic flows, so that the Uras obsidian
should be dated 10 about 5 million vears (Bigazzi
et al, 19763, Dating by potassium argon of obsid-
ian samples from Conca s'Ollastu and Riu Murus
(near Monte Sparau North) (di Paola ef al. 1973),
and by fission-track of two specimens each from
a quarry at Perdas Urias and at Pira Inferta (to
the northwest of Monte Arci) (Bigazsi el af. 1976:
1568), showed these obsidian deposits to be of
the same age as the Uras material. Thus, Bigazzi
and Radi (1981) were unable to individuate the
Sardinian sources in their analysis of archaeologi-
cal material, which included 7 (of 13) artifacts
from Tuscany found to be of Sardinian origin,

it was only in 1976 that a complete geological
and petrographic study of Monte Arci was pub-
lished, including a detailed 1: 50,000 map of the
region (Assorgia er al. 1976; ¢f. alsa Bececaluva et
al. 1974). This research illustrates the wide distri-
bution of acidic lavas in the Pliccene levels of
Monte Arci, where they frequently appear as
massive, strongly vesiculated flows, often grading
into a perlitic facies where obsidians are likely to
occur (Assorgia ef al. 1976: 383). Areas of prevail-
ing perlites and obsidians include a small zone
around Conca Cannas; a large arca around Su
Puris de Monte Bingias, reaching northwest 1o
Santa Suina and northeast to Punta Perda de
Pani; an equally large but more diffuse zone on
the western side of Monte Arci, encompassing
Bruncu Perda Crobina and s'Allostiraxiu, Conca
s'Ollastu, Seddai; Cucru is Abis, the western flanks
of Monte Sparau North, Cuccuru Porcufurau,
and Punta Su Zippiri, the isolated pockets of Tu
Passetti at the center of Monte Arcl, and several to
the northwest including Pira Inferta; and a zone
stretching northwest from Punta Pizzighinu to Su
Varongu, west of Pau (Fig. 3).

Pyroclastic deposits, for example at Pala Sa
Murta (southwest of Morgongiori) and Fustiolau
(north of Perdas Urias), also tend to have obsid-
fan and perlite mixed with pumice (Assorgia ef af,
1976: 380-81), and obsidian-perlite volcanics have
been reported in the Riu Acqua Bella valley, at
Punta Feuraxi and at Laccu Sa Vitella to the
northwest of Fustiolau (Bigazzi er al. 1976: 1557).
Raralv dn the enecificallv

oenlnoiral etndiec



60  Sardinia in the Mediterrancan

mention the size or extent of the obhsidian
outcrops, and whether the obsidian is of
workable quality.

It should also be noted that glassy, peralkaline
comendites are found on the islands of 8. Antioco
and %. Pietro off the southwest coast of Sardinia
(Araina ef al. 1974), and an artifact made of this
matcrial has been found on the surface at
Nuraghe Losa (Abbasanta) by Francaviglia (1984:
316). These comendites arc, however, chemically
distinguishable from the obsidians (Hallam et al.
1976: 95).

Meanwhile, additional archacometric studies of
western Mediterranean obsidian werce being done
in the late 1970s/early 1980s by Noé€l Gale at
Oxford, by Stanley Warren at Bradford (with
several colleagues), by Vincenzo Francaviglia at
CNR-Rome, by a group at CNR-Cagliari, and by
Joseph Michels at Penn State. These studies
included attempts at using strontium isotopes,
Mdsshauer spectroscopy, magnetic parameters,
and X-ray fluorescence to characterize source
material, and the neutron activation and atomic
absorption analysis of archaeological matcerial
from northern Italy, southern France, and
Sardinia.

Gale (1981) demonstrated that it was possible
using a combination of strontium isotopes and
clemental measurements of strontium and rubid-
ium to separate all of the Mediterranean sources,
all five geological samples from Sardinia, however,
were from a single source. The two Sardinian
artifacts analyzed did not match this group, and
suggested the existence of additional sources.

Only the SA type of Sardinian obsidian has
been tested by Mossbauer spectroscopy
(Longworth and Warren 1979; Aramu et a/. 1983),
and it is differentiable from Liparian obsidian, this
method cannot, however, differentiate the
Liparian and Palmarolan sources. The use of
magnetic parameters was also not entirely suc-
cessful, as it separated Pantellerian, Liparian and
Palmarolan obsidian, but the Sardinian groups
overlapped with all of these sources (McDougall,
Tarling and Warren 1983). This technique can,
however, differentiate the SA, SB and SC sources,
and two archacological samples and onc
geological specimen from the Perdas Urias zone
fell into a fourth group, called SID {(McDougall er
al. 1983: 448).

The analysis of 37 artifacts from northern Italy
(Williams Tharpe et @l 1979) and 10 picces from
southern France (Williams Thorpe ef al. 1984)
supplemented Hallam e al’s (1976) original study.
In northern Italy, the primary use of both
Liparian (22 of 68 overall) and Sardinian SA (32)
sources was confirmed, while in southern France

type SA was by far the most common source
material (15 of 21 analyses overzll). While the
quantity of obsidian found at mainland sites is
small, it is significant that this imported material is
found at so many sites (40 in northern Italy, 50 in
southern France).

The actual location of the Monte Arci obsidian
sources and their relationship to archaeological
artifacts was addressed at this time by Maria
Mackey for her doctoral dissertation in geology at
the University of Nottingham. Unfortunately, her
work was temporarily ahandoned, and when she
finally submitted her rhesis, it was turned down.
The only availuble information cames from a brief
conference paper (Mackey and Warren 19833,
which is summarized here. Mackey was able to
locate, in addidon o the Conca Cannas source, in
situ outcrops with medium-sized obsidian nod-
ules towards the summit of Monte Sparau North,
with small 1 em nodules at higher levels of Cucru
s Abis, and with sub-millimeter specks of obsidian
in a hard perlitic matrix at Le Trebine and Monte
Sparau South (Mackcy and Warren 1983: 421),
Neutron activation analyses of ‘relatively small’
numbers of geological samples were able to dif-
ferentiate the Conca Cannas (SA), Perdas Urias
(SC), Monte Sparau North, and Cucru is Abis
sources; all 51 archaeological artifacts (from 12
Ozicri sites and 1 Nurugic site) analyzed could be
attributed to once of these four groups. The origi-
nal 8B group matched most closely, bur not
exactly, the Cucru Is Abis source,

Another geochemical study of the Monte Arci
sources was done independently by Vincenzo
Francaviglia (1984), as part of a Mediterrancan-
wide survey using classical methods. Using X-ray
fluorescence, a total of 172 geological specimens
from Sardinia were analyzed for both
major/minor and trace elements. Unfortunately,
littlee information about the deposits themselves is
given for the five localities tested: the quarry at
Conca Cannas (77 samples), Funtana Figu (next
to Cucru s Abisy (30), Mitza Sa Tassa (near
Perdas Urias) €27), S. Pinta (18), and Cave della
Ceca (Morgongiori) (203 (Francaviglia 1984: 314).
The most significant results were that the Cave
della Ceca marterial actually consisted of 2 mixture
of Conca Cannas and Funtana Figu-type obsid-
ian in a detrital deposit; the western
Mediterrancan sources (Li, PL, Pa, SA, SB, SO)
could be differentiated using just major/minor
clement composition; and that the Mitza Sa Tassa
and 5. Pinta collections, hoth near Perdas Urias,
were perhaps partially distinguishable using trace
clements.

Finully, Michels er al. (1984) analyzed 104 arti-
facts from 10 sites in southern Sardinia using



Tykot: The Sources and Distribution of Sardinian Obsidian 61

‘UEIPISYO UBLIDIUE] = SPUOWETP pUE ‘UBIPISQO UE[OIRwWEd = sarenbs

{puourerp) euafanued pue :([8ueLn) URIpISqo uelredr | = soqfuenn fuBIpisqo (DI JJUORK) UBIUIpIEG = SO0
wedr] {(aienbs) ejoEwE] {(212010) 100V S1UCK 'S9UN0E PISMN UBIPISO (SUONIPPE im !CRGT UMY PUE I1DWILUNIY I51JE) SISA[EUER [EINUua)
JO s3001d ¢ uEYl oW PIM SIS UEIUELIINpa W Wnsam Jo depw qz Fi] JO SUEdW AQ pISI) UBIPISQO [PlM SIS UESUBLINNPIW Wsom Jo dew ez '8

v
LLELETS ﬂw\u vely,
ersamiy S * .

CUTFOD) )0
o
a
B “

appuE]) auny

= OZZ[Y, P
_EN0ID

.
JnafEnea g

aesag
B7U, P

-
auorery e 1% UES
LH

.
ISIAEA 1P DUIOS]




62 Sardinia in the Mediterrancan

atomic ahsorption, in conjunction with an
absidian hydration dating program, The number
of artifacts analvzed, in addition to those
previously reported, greatly enhanced our
knowledge of Sardinian use of Monte Arci obsid-
ian, and alerted us to the potential chronological
changes in source exploitation.

Current Research

Despitc the numerous research efforts outlined
above, there still remained a number of problems
regarding the sources and usage of Sardinian
obsidian. While the SA source seems well charac-
terized, the SC source had not been located in
situ, and the type 8B archacological artifacts ana-
lyred did not match exactly with either of the
Santa Maria Zuarbara localitics tested by Mackey
and Warren, The research by McDougall et al
(1983%) and Francaviglia (1984) suggested that
additional source groups may also have existed.
Furthermore, while obsidian from about 100
western Mcditerranean sites had been analyzed
(Fig. 2a), most sitcs were represented by only a
few samples, many from unscicntific excavations,
Only a fraction of these sites had more than five
analyses (Fig. 2b), and only four had more than
ten; one of these is Gaione in northern ltaly,
where Ammerman et al. (1990} recently found 3
of the 17 picces tested to be of Sardinian type $C
obsidiun. Skorba in Mala is the only site where
we can look at chronological chinge in source
utilization.

My own research into the problems of
Sardinian obsidian comprises three parts: (1) the
location and characterization of the geological
sources; (2) the provenience analysis of archaco-
logical material; and (3) the interpretation of the
resulting distribution patterns at various levels of
inference. ‘The results of the chemical analysis, by
clectron microprobe and ICP mass spectrometry,
will be reported elsewhere (Tyvkot farthcoming),
a description of the geological survey (cf. also
Tykot 1991) and some preliminary interpretations
of the archacological data follow.

My ficldwork at Monte Arci began in 1987 with
a survey of the zones previously identified as
containing acidic lavas, and hence possibly obsid-
fan (Fig. 3). Obsidian is usually formed under
rapid cooling conditions from lavas that would
otherwise form granitic rocks such as rhyolite
and trachyte. If too much water is present,
pumice or tuff can also be produced. After for-
mation, absidian can hydrate, turning into perlite,
so that few obsidian sources are older thun 10
million ycars,

Some quantity of obsidian was in fact found in
most of these zones, although often as millimeter-
sized pieces in a rock matrix. For cach locality,
the presence of obsidian was noted as in situ
(found in geologically-formed strata), float (large,
naturally produced blocks found on the surfice
or in secondary deposits), scatter (unworked
obsidian found in loose soil, presumably naturally
transported), or archacological {(worked artifacts
and/or flaking debris). The exact position, includ-
ing altitude, and extent of cach locality was
recorded, along with the range and average size
of the obsidian finds. Physical properties such as
color, glassiness, translucency, and the presence
of phenocrysts were also described. Approx-
imatcly 600 specimens were selected from more
than 30 localities and, with the permission of the
Soprintendenza Archeologica per le Provincie di
Cagliari ed Oristano, taken to the United States for
analysis.

The most well-known source is located below
the peak of Conca Cannas, northeast of Uras,
where obsidian occurs in an abandoned perlite
quarry along with rhyolite and trachyte. Obsidian
is frequently found as small specks within a per-
litic matrix along the Riu Cannas, and rising up to
Conca Cannas itsclf (elevation 382 m a.s.1). No
trace of obsidian was found necar Perda Arrubia,
One can find rather small, unworkable nodules of
obsidian in a broad area ro the south and east of
the quarry, while fist-sized obsidian nodules ure
abundant in a more restricted arca. These nod-
ules average 10-15 em in diameter, and can reach
nearly 40 ¢cm in length (cf. also Lanfranchi and
Weiss 1973; 124). Conca Cannas obsidian is gen-
erally quite glassy, black but often so translucent
that individual particles of colorant can be seen
by eye. The particles are sometimes oriented so as
to represent the original flow structure, Very
occasionally the obsidian will contain red streaks.

The rone where type 8B obsidian occurs is
located near the church of Santa Maria Zuarbara
but oftenn at much higher clevations. A few kilo-
meters northeast of the church, obsidian may be
found in site on the slope of Cuccuru
Porcufurau, in bombs up to 30 ¢m in length; 3-5
cm nodules of obsidian occur at Punta Su Zippiri,
at an elevation of 500 m. And it occurs along the
Riu Murus near Monte Sparau North, in work-
able-sized blocks.

The Cucru Is Abis source appears to begin at
an elevation of 230 m and flows down to the
west near Funtana Figu, where large blocks may
be found in a modern gravel quarry below the
Seddai cliff-face (cf. also de Michele 1975; 172-73;
Excl 1986: 78). Material still in the quarry measures
up to 1 m in length; interestingly enough, hardly
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Fig. 3 Monte Arci: location of geological obsidian samples (probable obsidian-hearing lavas in outline, after
Assorgia et al. 19706).

1. Punta Muroni; 2. Pira Inferta/Campo dei Forestieri; 3. Punta Nigola Pani; 4. Punta Su Zippiri; 5. Cuccuru
Porcufurau; 6. Santa Maria Zuarbara; 7. Monte Sparau (North); 8. Riu Murus; 9. Cucru Is Abis; 10. Funtana Figu;
11. Seddai; 12. Conea 5'Ollastu; 13, Bruncu Perda Crobing; 14. Rione Prasuedda; 15. $'Allostiraxiu; 16. S. Suina;
17. Monte Sparau (South); 18. C. Pies; 19. Su Paris de Monrte Bingias; 20. Riu Solacera; 21, Canale Perdera; 22.
Pcrda Arrubia; 23. Conca Cannas; 24. Uras Quarry; 25. Punta Laccu $a Virella; 26. Riu Acqua Bella; 27. Punta
Feuraxi;; 28. Fustiolau; 29, Mitza Troncheddu; 30. Su Varongu; 31. Carzighera; 32. Perdas Urias; 33. Micea Sa
Tassa; 34. Sanra Pinta; 35. Punta Pizzighinu, 36. Trebina Lada; 37. Tu Pasctti; 38, Scala Antruxioni; 39. Perda de
Pani; 40. Pala Sa Murta/Cave della Ceca; 41, Sonnixeddu.

63



G4 Sardinia in the Mediterranean

any obsidian occurs in another quarry less than 1
km to the north.

Obsidian-bearing deposits continue to the
south, along the western flanks of Monte Arci. 7n
sitre obsidian bombs 15-17 ¢m in length can be
found on the slope of Bruncu Perda Crobina,
beginning at an ¢levation under 100 m in the
west, and up to an elevation of perhaps 400 m to
the northeast. Scatters of unworked obsidian are
common in the low plain to the west of Cucru Is
Abis and Conca s'Ollastu.

No obsidian was observed between Santa
Suina and C. Pies, but small picces of in siru
obsidian can be found even further south, near
the peak of Su Paris de Monte Bingias, and ncar
Monte Sparau South as specks within a perlitic
matrix. Quarries have been operating in both
locations for about 30 years, and according to the
manager only small pieces have been found.
Francaviglia {(1984: 314), however, reports picces
scveral tens of centimerers in size along the
Canale Perdera and the Riu Solacera,

Obsidian from the western flanks localities is
frequently as glassy as the Conca Cannas mate-
rial, but may be less translucent and grayer in
color. This obsidian also is ofter broken up by
white spots of crystalline material which can
make the fracture sub-conchoidal. Not all picces
have white spots however, and visual techniques
of source identification are not entirely accurate.

On the northeastern side of Monte Arci lies the
Perdas Urias source zonc, which is actually a
large ridge running north-northwest from Punta
Pizzighinu to the plateau of Su Varongu. I'n situ
material has been located for the first time, in a
perlitic matrix at about 600 m altitude, near Punta
Pizzighinu, and includcs specimens up to 17 ¢m in
length. Abundant material also occurs in scec-
ondary contexts at lowcer altitudes, Natural blocks
up to 30 c¢cm may be found redeposited near
Santa Pinta, just below the actual peak of Perdas
Urias, near Mitza Troncheddu to the north, and
in the low hills of Cazzighera to the cast. The
nearby site of Sa Tassa has been called a lithic
production center, but this nceds to be investi-
gated. it appears that if a concentration of large
obsidian nodules like that found near Conca
Cannas cxists, it is mostly overlain by later
geological deposits. Thus, although there clearly
exists considerable geological material—and the
archacological evidence proves that this source
was exploited to a great extent—it must have
required greater effort to collect raw materiul
than at the SA and $SB sources. Certainly, the
landscape in the Perdas Urias zone is much more
mountainous than the western side of Monte Arci;
with parts reaching altitudes over 800 m as.l, no

roads cross Monte Arci from east to west.

Obsidian from the Perdas Urias zone exhihits a
great range in physical appearance. Some material
is highly devitrified and weathered on its surface,
while other pieces arc glassy and have no evi-
dence of flow banding. The type SC obsidian
tends to be more opaque than both types SA and
SB, but again it is difficult to visually distinguish
archaeological artifacts.

Lastly, near Pala Sa Murta south of Morgongiori,
some obsidian is found in the Ceca quarry, which
Francaviglia (1984) had reported as being of two
types. Elemental analyses are currently in pro-
gress, but in any case the only in siiu obsidian |
found was never greater than 1 cm in diameter,
and there were no surface scatters of natural or
fluked obsidian to suggest human activity there.
Regarding other zones with the geological poten-
tial for obsidian formation, only the most meager
surface scatter was found in the localities adjacent
to the Campo dei Forestieri, near where Bigarsi
et af. (1976) took a sample for fission-track dating;
and no material was found near Punta Muroni,
also to the northwest of Montie Arci. The locality
of Tu Passetti/Scala Antruxioni was not visited.

To summarize the geological source data, we
can say that: (1) large quantitics of type SA obsid-
ian occur ncar Conca Cannas; (2) equally large
quantities of workable-size material occur in dif-
fuse localities along the western flanks of Monte
Arci, and the source at Cucru Is Abis has been
shown chemically to be close, but net identical
with the archacologically-determined SB group;
(3) large quantities of type SC obsidian are avail-
able at several localities in the Perdas Urias zone;
and (4) small picces of unworkable-sized obsidian
may be found in sitte at severad additional locali-
tics, in cither a perlitic or pyroclastic matrix. The
extent to which all these sources were exploited
at various period in prehistory can be easily esti-
mated by testing archacological material, but the
dynamic behavior resulting in individual sources
being favored, and some even ignored, will be
maore difficult to reconstruct.

Interpretation

Obsidian cxploitation must be considered in
chronological perspective, from the Neolithic to
the end of the Bronze Age; we must also differ-
entiate between local, regional and inter-regional
levels of exchange, and the different cconomic
and social mechanisms governing each. Settlement
patterns, land routes and water crossings will
also affect how raw source material ended
up at various archacological sites.
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Although only part of the analytical data is now
available, a few things can be said abaout regional
interaction. A simple calculation of the relative
usage of the different west Mediterranean obsid-
ian sources shows that within Sardinia, type SA
accounts for 37% of the artifacts analyzed, type
SC 58%, and type SB, only 6% (Table 1). In
Corsica, however, type 8B (42%) is ncarly as
common as type SC (53%), with very little SA
(5%); yet on the mainland, type SA (76% in north-
crn Italy, 94% in southern France) is by far the
most common type of Sardinian obsidian used.
These frequencies are statistically different (at a
95% confidence level) than those for the
Sardinian sources within Sardinia, and require a
cultural explanation (arnong the possibilities, sim-
ply chronological variation in the sites tested so
fary. Whether these patterns will hold up after
more material has been analyzed remains to be
scen, but the current data imply that in the
Neolithic—which maost of the analyzed artifacts
represent—different exchange mechanisms exist-
cd between Sardinia, Corsica and the mainland.

The routes taken by Mesolithic and Early
Neolithic colonists of Corsica and Sardinia may be
reflected in the directional distribution of obsidian
finds. For example, obsidian from a Cardial site on
Pianosa Island, between Elba and Corsica, is of
Sardinian type C (unpublished data), and shows
that there was bi-dircctional interaction in the
Early Neolithic between the mainland and
Sardinia.

Examination of the relative quantitics of absid-
ian at sites in Tuscany and Liguria supggests that
carly navigators hugged the coasts and traveled
from island to island. Specifically, it is proposed
that long-distance traders may have transported
the readily-accessible type SA obsidian directly to
the Gulf of Oristano, where ships sailed north
past Corsica to the Tuscan coast (cf. also Cocchi
Genick and Sammartino 1983). Type 5C obsidian,
accurring on the eastern side of Monte Arci, may
also have been carried to the Gulf, but was
mainly distributed through an extensive land-
bascd network. Type SB, used only locally in
Sardinia, was ncvertheless readily accessible to
sca-borne carriers, and this may account for its
increased representation in Corsica, Mechanical
and visual properties of the obsidian sources can-
not be discounted as influential in the selective
exploitation of individual sources. The large
quantitics of obsidian at mainland sites like Pescale
and Facnza, and the sheer number of sites where
obsidian is present, show that this exchange was
at least socially, if not economically, significant,

The fact that Sardinian obsidian was widely dis-
tributed in the Early Neolithic, vet is not found in

the pre-Neolithic levels of Corbeddu Cave (of.
Hofmeijer and Sondaar and Martini this volume),
certainly does not help the case for Pleistocene
settlement of Sardinia.

Continuity or change in the distribution pattern
established in the Early Neolithic may parallel
other economic or technological developments
{c.g. the introduction of animal domesticates and
cereal agriculture in the Neolithic, or improve-
ments in maritime technology); once again the
direction of importation may also be reflected in
the obsidian distribution pattern. Of particular
interest is the possibility that the Near Eastern
neolithic ‘package’ was introduced to Sardinia
and Corsica from Sicily and North Africa, rather
than from the European continent; this hypothe-
sis would be supported if Sardinian obsidian
were present in Tunisian assemblages, ¢.g., that of
Zembra Island (J.-D. Vigne, pers. comm,).

Finally, 1 will test Michels’s hypothesis that by
the Middle Bronze Age access to obsidian sources
had come undcer the control of local communities,
which had specific trading relationships with their
ncighbors. For most Surdinian sites, it appears that
varicty in ohsidian sources is the rule in the
Neolithic and Early Bronze Age (and Gaione in
northern ltaly also has 3 types present), but that
in the Middle and Late Bronze Age obsidian from
only one source at a time was used at a particular
site (Table 2). For example, the assemblage from
Nuraghe Antigori on the Bay of Cagliari is entirely
of type 8C obsidian, a composition which is sta-
tistically different from the island-wide figure of
58%; in fact, the only sites which are statistically
different are Nuragic in date. When territorial
control emerged is important for our understand-
ing of the function of the nuraghi. If access to
obsidian sources were restricted prior to the car-
liest nuraghi, the latter could then be interpreted
as having military significance from their incep-
tion, if territorial contral came later, alternative
explanations for the protonuraghi must be found
{cf. Trump; Bonzani, and Ugas, this volumc).
Again, this suggestion is based on minimal data,
and we will see if this pattern holds up after more
sites have been examined,

In conclusion, w¢ must be cautious in our
cxtraction of information from lithic distribution
patterns, but it is certainly a waorthwhile
endeavor. This is especially true for Sardinia, the
only Mediterrancan island source where distribu-
tion patterns on that island itself can be studied.
The collection of appropriate data in the course
of geological and archacological survey and ex-
cavation, and the determination of the sources of
the raw materials, are only the first steps in this
direction.
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Table 1
Regional use of Sardinian obsidian in ibe western Mediterranean
Region Source Number Percent b Vur rrlue
analyzed
W. Medilerrancan SA 122 439
SH 28 101
SC 128 400
Saprdinia total: 178
Li 80 -
Pa 11 -
PI 16 -
Sardinia SA 67 370
5B 10 5.5
SC 104 57.5
total: 181
France SA 15 9375 042 0017 -4.30*
SB 0 0 005 0003 1.00
SC 1 6.25 053% 007 3.3+
Sardinia total: 14
Li 3 -
Pa 2 -
N. haly SA 32 762 044 0007 4.68%
5B 3 7.1 006 o017 0.12
5C 7 167 050 0007 4.88*
Sardinia 1otal 42
Li 34 -
Pl G -
Corsica SA 1 53 034 0013 2.78%
5B 8 42.1 009 Q005 -5.28%*
S¢C 10 526 Q57 0014 041
limal: 19

B Var, and z are statistical values which are used 1o test for the difference beween rwo sample proportions; here the Sardinian
usc of each source is compared with regional percentages of each type. Regional z-values with asterisks (*) are significantly dif-
feeent from the Sardinian patlern:

the probability of /2/ < 1.96 is 95%
the probability of /2/ < 1.65 is 90%

P = total successes/(n| + n,) n = # analyzed for cach region
Var (p, %) = P(Ip)(Vn, + l/n,)

z= (pPNVar

Calculation comparing type 5A in France and in Sardinia:

p= (67 + 15)/(181 + 16) = 0.42

Var = (0A(SB) (V18] + 1/16) =0.017
# = (0.37-0.938)N0.017 = 436+
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Table 2

Chronological use of obsidiun within Sardinia
(sites with more than 5 analyses)

Sitg Source Number Percent Dute b Vur z vetlue
andalyzed
Su Carroppu 5A d 460 E Nco 038 0019 .65
5B 1 B 006 0004 0.40
SC 6 460 057 0020 0.81
Ruon Cammino SA 5 420 M Neo 057 0021 0.35
58 4] 0o 005 0004 0.87
5C 7 580 058 0022 0.03
Tracasi SA 5 500 I. Nea 038 0025 0.42
5B 2 200 006 0006 -1.87
S5C 3 300 Q057 0026 171
Barbusi SA 2 180 L Neo 036 0022 1.28
58 )] on 005 0005 0.78
S 9 H20 059 0023 -1.62
San Benedet o SA 3 600 L Neo (V%] 0048 -1.05
SB ] 00 005 Q010 Q.55
5C 2 400 057 0050 0.78
C. Craboni SA 5 B0 EBA 037 0019 0.07
5B 0 0} 005 119 ¢ 087
5C ] G20 0.58 0020 .32
Scrra Cannigas 5A 3 250 EHA 037 002] 0H5
SB 0 00 005 s 0.78
SC 9 750 059 0022 <118
Antigori SA 0 00 Nuragic 035 0019 2.68%
SB 0 A1) 05 0005 0.78
5C 13 100.0 060 0020 -3.01%
Domu Beccia SA 10 1000  Nuragic 040 0025 -39+
h3i] 0 Q0 005 0003 Q.78
S¢ 0 0o 054 0026 357+
Orw Comidu SA 16 4140 Nuragic 038 .07 0,48
5 0 00 005 0001 1.74
5C 23 90 Q58 0.010 £0.15
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Riassunto

L'ossidiana, un vetro vulcanico frequentemente
utilizzato per fabbricare utensili di pietra, ¢ un
importante indicatore del commercio nell’arca
mediterranea antica. Nel Mediterranco occiden-
tale, ossidiana & stata spesso ritrovata a centinaia
di chitometri dai giacimenti insulari di Lipari, di
Palmarola, di Pantelleria, ¢ della Sardegna.

I giacimenti ¢ la distribuzione di ossidiana sono
stati csaminati dettagliatamente. Importanti contri-
buti a questo proposito sono stati fatti da
numerasi studiosi sardi tra cui de la Marmora
nell’Ottocento ¢ da Puxeddu alla meta del
Novecento. Puxeddu ha compiuto un’indagine
dettagliata nella zona di Monte Arci in Sardegna,
dove gia si sapere che lossidiana era presente in
situ. Puxeddu ha identificato quattro giacimenti,
undici centri di raccolta, scttantaquattro officine, ¢
centocinguantasctie stazioni.

All'inizio del 1960 sono state sviluppate tecniche
analitiche capaci di trovare il giacimento geologico
corrispondente ad un matceriale archeologico.
Ricerche compiute da Renfrew ¢ dai suoi colleghi,
mostrano che & possibile trovare ossidiana sarda
presso siti archeologici in Carsica, nell’'Elba, nella
Penisola Ttaliana, e nella Francia meridionale, ¢
che esistono almeno tre giacimenti sardi. Ci sono
state numecrose speculazioni riguardo ['csatta
posizione di questi giacimenti, ma soltanto all'inizio
del 1980 sono stati raccolti campioni provenienti
dai giacimenti geologici per farli corrispondere
con quelli provenienti dai siti archeologici,

I geologi Mackey ¢ Francaviglia, lavorando
indipendentamente, hanno raccolto ed analizzato
campioni di ossidiana provenienti dalla Sardegna,
ma i risultati di queste ricerche sono stati pubbli-
cati soto brevemente. Pin recentemente MAutore
ha condotto una ricerca pit estensiva nella
regione del Monte Arci, ¢ per la prima volta egli ha
trovato ossidiana di tipo SC in situ. Sono in corso
le analisi chimiche sia del materiale geologico che
dei campioni archeologici provenicenti da piu di 50
siti in Sardegna e in Corsica.

Le informazioni sui giacimenti ¢ sulla distribu-
zion¢ di ossidiana possono esscre riassunte cosi:

Williams Thorpe, O., 8.L. Warren & L11. Badield
1979 The distribution and sources of archaeological
absidian from Northern haly, Preistoria Alpina
15: 7392,
Williams Thoepe, O, S.E, Warren & J. Courtin

1984 Saurces of archaeological obsidian from Southern
France. fournal of Archacological Science 11(2):
135406,
Zanardelli, T,
1899 Stazioni litiche del Campidano d'Oristano. Bul-

tettino di Paletnofogia ftaliuna 25: 109-77.

L 1l tipo di ossidiana SA si presenta in situ
presso Conca Cannas, a nord-est di Uras
cd & associato con perlite. L'ossidiana &
nera € vetrosa ¢ appare in forma di noduli
(con il diametro medio di em 10-15), In
Sardegna questo tipo di ossidiana & qucello
del 40% dei materiali fino ad ora analizzati.
In Francia ¢ nell'ltalia settentrionale, il tipo
di ossidiana SA ¢ decisamente il tipo di
ossidiana sarda pii comune (85%), ma in
Corsica csso rappresenta meno del 5%
delb ossidiana analizzata,

2 1l tipo di ossidiana SC si trova in situ a
Punta Pizzighinu, a sud di Perdas Urias, a
circa 600 m s.l.m, Questo tipo appare pid
comunemente in depositi secondari ad
altitudini pia basse vicino a Santa Pinta,
solto Perdas Urias, ¢ probabilmente anche
a nord c ad ovest di Su Varongu.
L’ossidiana di tipo SC & nera, spesso non ¢
cost vetrosa come quella di tipo SA, ma
apparc in blocchi di em 30. Ii il materiale pin
comune in Sardegna cd in Corsica, ¢ anche
sc € stato ritrovato nel continente, €
presente in quantitd minori dell’ossidiana di
tipo SA.

3 1l tipo di ossidiana SB, originariamente
identificato solo da campioni archeologici,
pud essere trovato sul pendii occidentali del
Monte Arci, vicino a Santa Maria Zuarbara.
Matcriale lavorabile ¢ staro ritrovato in situ
presso numerose localitd che includono le
zone del Monte Sparau Nord, Cucru s
Abis, Cuccuru Porcufurau, Punta Su Zippir,
Bruncu Perda Crobina ¢ Su Paris de Monte
Bingias. Sono stati osservati blocchi di m 1,
cd entrambi i giacimenti di Cucru Is Abis e
Bruncu Perda Crobina contengono noduli
di cm 15-20. L'ossidiana di queste zone ¢
nera ¢ tende ad essere vetrosa come quella
di tipo SA, ma forsc meno traslucida ¢
spesso con accenni di grigio. Alcuni pezzi
hanno delle caratteristiche macchie bianche,
ma generalmente non ¢ possibile dif-
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ferenziare ad occhio nudo 'ossidiana
proveniente dai giacimenti sardi.
Nonostante i numcrosi giacimenti locali di
ossidiana, scmbra che il tipo di ossidiana SB
sia stato usalo raramente in Sardegna, visto
che ruppresenta solo il 3% degli oggetti ana-
lizrati. Analisi preliminari suggeriscono che il
giacimento di Cucru Is Abis corrisponde ai
pochi campioni archeologici analizzati.

I’'uso diverso dei diversi tipi di ossidiana in
Sardegna, in Corsica, ¢ nel continente, ¢
statisticamente significativo ¢ suggerisce che
esistevano diversi meccanismi di scambio
locale, regionale ¢ con il continente. E pos-
sibile che i commercianti del Mediterranco
occidentale possano aver trasportato il tipo
di ossidiana $A direttamente nel Golfo di
Oristano dove navi hanno navigato verso
Nord, passando per la Corsica verso la
costa toscana. Il tipo di ossidiana SC pre-
sente sulla parte orientale del Monte Arci
potrchbe essere stato trasportato verso il
Golfo, ma ¢ stato distribuito principalmente
attraverso un estensivo network sulla

terraferma. Anche se il tipo di ossidiana SB
era usato solo lacalmente in Sardegna era
accessibile i commerciant marittimi ¢
probabilmente per questo motivo l'uso di
questo tipo di ossidiana ¢ aumentato in
Carsica, Le proprictd meccaniche e visuali
dei giacimenti di ossidiana potrebbero aver
influenzato lo sfruttamento dei giacimenti
individuali.

I cambiamenti cranologici della  dis-
tribuzione di ossidiana sono csaminati at-
traverso l'analisi di materiale archeologico
che include siti con lunghi periodi di occu-
pazione, Il cambiamento di certi modelli a
livello regionale ¢ nel Mediterranco occi-
dentale @ contemporaneo ad altei cambia-
menti, per esempio all’introduzione di ani-
mali domestici e di piante, e alla circolazione
di nuove idee architettoniche ¢ credenze
religiose. I stato ipatizzato che a livello
locale entro I'Etd del Bronzao Medio,
I'accesso ai giacimenti di ossidiana era sotto
il controllo di comunita locali,



