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ERRATA

Page 87:

Last reference should read:

Page 88:

Last sentence should read:

Note 5 should include also:

Note 7 should include also:

R.H. Tykat, Prehistoric Trade in the Western Mediterranean: The Sources and
Distribution of Sardinian Obsidian, diss., Harvard University, 1995.

Furthermore, two pieces of obsidian from Ustica have already been reported to
be from Lipari.”

Crisci et al. 1994, cit. in note 2.

Hallam ct al. 1970, cit. in note 2.



APPENDIX I: OBSIDIAN PROVENANCE

Obsidian is tormed anly in restricied volcanic cirann-
stances, with just O sources in the Mediterranean area, all
tocated on islands: Melos and Giali, in the Acgean; Monte
Arci, in western Sardinia (with several distinguishable
sub-sources); Palmarola, in the Buy ol Naples; Lipari, in
the Aeolian kslands; and Pantelleria, southwest of Sicily
(with 3 sub-sources), Orcher sources exist in central and
eastern Anatohia, and in central Europe.

Despite the limited mumber of geotogical sources,
flake and blade 100ls of ohsidian are well-known from
neolithic contex s throughout the Central Medirerrancan,
and are commonly found ac chalcolithic and bronze age
sites as well.! Obsidian’s ghissy compaosition makes it su-
perior to other rock types for cutting animal and plant
tmaterials,

Considerable effort has been expended to characrerize
each Medicerrancan obsidian source, with the greatest
success coming from rrace element studdies.? Fission-track
dating has also been extensively used to source artifacts
based on the different geological ages of the obsidian
saurces,” although the Sardinian and Pantellerian sub-
sources cannot be distinguished by this mechod. Several
other methods of analysis have proven useful in distin-

guishing at least some of the Mediterranean obsidian

VH.0O. Pollmann, Obsidian im  nordwesimediteiranen
Raum. Seine Verbreitung und Nuteung im Neolirthikum
und Aneolithikum. BAR laternational Series 585, 1993,

R. H. Tykot

2 The seminal papers on western Mediterrancan obsidian
provenance are: J.K Cann & A.C. Reofrew, “The characrer-
izalion of obsidian and irs applicarion ro the Mediterranean
region,” Proceedings of the Prehistoric Society 30, 1964, p.
111-133%; and B.R. Hallam, S.E. Warren & A.C. Renfrew,
“"Obsidian in the western Mediterrancan: Characterisation
by neutron activation analysis and optical emission spectros-
copy,” Proceedings of the Prehisroric Society 42,1976, p.
85-110. More decailed chemical characterizarion srudies of
individual sources may he found in M, Mackey & S.E. War-
ren, “Phe identificaton of obsidian sources in the Mante
Avrct region of Sardinia,” in A Aspinall & S.E. Warren,eds.,
Urocecdings of the 22nd Symposium on Archaeometry,
University of Bradford, Bradford, UK. March 30th - April
3rd 1982, 1983, p. 420-431; V. 1’rancaviglia, “Clwraceeriza-
tion of Mediterranean obsidian sources by classical perro-
chemical methods,” Pretstoria Alpma 20,1984, p. 311-332;
(. Herald, Mineralogische, chemische und physikalische
Untersuchungen an den Obsidianen Sardiniens und Palma-
rolas, Grundlagen zur Rekonstruktion Prihiscorischer Han-
detswepe  im Mitelmeerraum.  Unpublished  Phl)
disserranion,  Universitit  (TH)  Frdericlana Karlsruhe
(1980); V. Francaviglia, "Ancient ohsidian sources on Pan-
welleria, lealy,” Journal OFArchaeologicai Science 15,1988, p.
[09-122; R L Tykor, “The sowces and distribution of Sar-
dinian obsidian,” in R.H. Tykor & T.K. Andrews,eds., Sar-
dinia in the Mediterrancan: A Footprint in the Sea. Scudies
in Sardinian Archacology Presented 1o Miriam 5. Baliuth,
Monographs in Mediterrancan Archacology 3, 1992, p.
§7-70: G.M. Criscl, M. Ricg-de-Bouard, U. Lanzaframe, &
AM. de Francesco, “Nouvelle méthode dunalyse er prove-
nance de Pensemble des obsidiennes néolichiques du Midi de
la France, Gallia Préhistoire 36 (1994): 299-309; R.H.
Tykot, Prehistoric Trade in the Wesrern Meditertancan:
The Sources and Distnbution of Teabian Obsidian diss, Har-
vard, 1995,
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Appendi £ Obsiclian roveivtee

sources, but have not been widcly ;lpp“c(l Lo ;ll‘cll;u‘nlugi-
cal materials.

En recent years, a number of chemical characterization
studies of archaeological artifacts have been comp]ctcd,i
s0 thar the distribution patterns for vach source are known
in a general way. More research is necessary on chronnlog-
ical changes in obsidiun disuibudon patierns, ardface wy-
pology aud funcion, particularly ac the sie level Only in
this manner can we examine the undcrlying procuremient
and exchange mechanisms responsible far obsidian diseri-
bution, and the social and economic significance of absid-
ian being found at such greac distances from its geologicat
source.

[ many cases, an experienced analyst may confidentdy
assign an artifact to a single island source based suicely on
its visual characreristics. Pantellerian obsidian is green in
transmitred tght, but is nearly opaque; Liparian obsidian
is grey to brown and quite transparent Patmarola obsid-
ian is black and mostly opaque; Monte Arci obsidian is
black, and ranges from vircuatly ransparent o tonally
opaque. Although visual identification allovws entire as-

semblages of artifacts (o be studied, chemical analysis is a

3¢5 Arias-Radi, G. Bigazzi, & F.P. Bonadonna, “le tracee di
fissione. Un metodo per lo siudio delle vie di commercio
dellossidiana,” Origint. Preisioria ¢ Prorstoria dedle Civilia
Antiche 6,1972, p. 155-169; . Bigarzi & (. Radi,
*Datazione con le tracce di fissione per Uidennilicazinne della
pravenienz dei manufact di ossicdiana,” Rivista Ji Scienec
Preistoriche 36:1-2,1981, p. 223-250; C. Arias, G. Bigazri,
F.P. Bonadonna, M. Cipatloni, J.C. Hadler, C.MUG. Lartes,
& G. Radi, "Fission track dating in archeology. A useful ap-
plication,” in P.L. Parrint,ed., Scientific Mcl]mdnlugiu:{ Ap-
plied to Works of Arts,Montedison Progettn Cudnura 1984,
p- 151-159; GG Bigazzi, 5. Melont, M. Oddone, & G. Radi,
*Nuovi datz sulla diffusione detl’ossidizna negli insediament
preistorici italiani,” In E. Herring, R, Whitchouse, & ].
Wilkins,eds., Papers of the Fourth Conference of lalian Ar-
chacology 3. New Developmenss in Talian Archacatagy Part
1, 1992, p. 918,

‘G, Longworth & S.E. Warren. "Maisshaucr spectioscopy
and the characierisation of obsidian,” Journal of Archacolog-
ical Science 6,1979, p. 179-193; N.H. Gale, “Medirena-
nean obsidian source characterisation by stromiom isotope
analysis,” Archacametry 23,1981, p. 41-51; ], McDougalt,
13. Tarling, & S.E. Wirren, "Magncric sourcing of obsidian
samples from the Mediterranen,” Journal of Archacological
Science 10,1983, p. 441-452; E. Melln, *ludagini scienti-
tiche per U'individuazione della provenivnea dei manufaw di
ossidiana,” in 8, Tine, Passo di Corve e lacivilid neoluica del

Tavolicre, 1983, p. 122-124.
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Widc]y ;ut‘cp[t‘d, sectere methad ufp]‘nVn:ll;ln ce determing-
tion, and should at munimum be used on a subset of an as-
semblage, to blindly cest the success rate of the visual
analyst.

The most likely spurce of ohsidian aridfacts found on
Uistica would be Lipari, because of its geographic proxim-
ity and the already-known wide distribution of high-qual-
ity Lipart ohsidian o sites all over the Talian peninsula,
Sicily, Malw, and even North Africa.® Furchermore, ar
feast one picce of ohsidian from Ustica has already been
reported to be from Lipard, although no derails have been

publis;hud.7

30 Wiltiams Tharpe, S.E. Warren, & L. Barfield, “The
dusuibution and sources of archacological obsidian from
Northern Taly,” Preisworiaz Alpina 15,1979, p. 73-92; Q.
Wittlams Thorpe, S.E. Warren, & ]. Courtin, *Sources of
archacological obsidian from Southern Franee,” Journal of
Archacolugival Science 11,1984, p. 135-146; ]. Michels, E,
Aczeni, LST. Tsong, & G.A. Smith, *Obsidian Hydration
During i Surdinia,” in M5 Balmuth & R.[. Rowland,
Jroeds., Studics in Sardinian Archacology, | 984, p, 83-114;
LG Crumnwrr & 8K Warren, “Appendix [, Chemical
analysis of Calabrian obsidian,” in A, Amymerman, ed., The
Acconia Survey: Neolithic Secdlenment and the Obsidian
Trade. Instive of Archacology Creeasionat Pubhicacion 10,
(985, p. 107—114; G5, Bigazei, 5. Meloni, M. Oddone, 8¢ G,
Radi, "Provenance studies of ohsidian anifacrs: trace ele-
menws aud data reduciion,” Journat of Radioanalycal and
Nuclear Chenvisury, Articles 98,1986, p. 333-303; V. Fran-
caviglia & M. Piperno, "La reparision et da provenuance de
Pobsidienne archealopique de la Grota dell'Uzzo et de
Mante Cotano,Sicile,” Revue Archéoménic 11,1987, p-
31-3% A Ammerman, A Cesana, C. Polglase, & M. Ter-
rani, “Neutron activation analysis of obsidian rom ewo
neolithic sites in Traly,” Journal of Archacological Scence
17,1990, p. 209 -220; (. Bigazzi, S. Mcloni, M. Oddone, &
G. Radi, "Study on the diffusion of Tralian obsidian in the
neolichic scudemenms,” Aui del VHE Convegno Nazionale
subla Aativita di Ricerca ned Sevori delta Radiochimica e della
Chimica Nocleare, detle Radiazioni e dei Radioelementi,
Taring, 16-14 Gingno 1992, p. 243-247; A.]. Ammerman
& C. Polglase, "The exchange of ubsidian ar Neolithic sites
in baly,” in F. Healy & C. Scarre, eds., Trade and Exchange
in European Prelistory, 1993, po 101-107; K. Randle, L1
Barficld, & 8. Bagoling, "Recenm Iraltan obsidian analyses,”
Jourial of Archavolopical Science 20, 1993, p. 503-509:
Tykoo 1999, ci i nuie 2,

© For the most recent overviews of Liparian obsidian distribu-
tion, see Bigaazd or alb 1992, cit in note 3, p. g 25 and
Criommert & Warren 1985, cit. in note 5, ﬁg. Al2.

7 LE. Dixen, LR, Cann & C. Renfrew, “Obsidian and the or-
igins of trade.” Scienrific American 218:3,1968, p. 38-46.
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Table Al.1: Composition (in weight percent oxide) of twelve obsidian artifacts from Ustica, measured by wavelength dispersive

spectrometry using an electron microprobe.

Findspot Lab. No.  Description  Attrib.  Si0; Al,O3 TiO; Fe;03 MgO CaO Na,O K0 BaO Total
Ustica 1715 Aake Li 74.55 1277 008 1.61 0.03 071 410 5.16 0.00 99.00
Ustica 1716 small Aake Li 7459 1270 007 1.63 0.02 071 4.11 516 0.01 99.00
Ustica 1717 small blade L1 74,25 12.64 0.08 1.60 005 087 430 522 000 929.00
Ustica 1718 blade Li 74.40 12.81 009 157 0.05 0.73 4.13 520 0.02 99.00
Ustica 1719 smaltl chunk Li 7471 1275 0.08 1.51 003 0.69 3.96 526 0.02 99.00
Ustica 1720 blade fragment i 7437 1275 009 1.80 0.04 0.81 401 513 001 99.00
Usrica 1721 core rim? Li 74.69 12.74 008 157 0.03 070 4.04 5.16 0.00 99.00
Usrica 1722 small blade Li 7470 12.61 0.08 1.68 003 069 403 518 0.00 9900
Ustica 1723 blade Li 74.63 12.77 007 158 003 070 4.05 5.16 0.00 99.00
Usrica 1724 small chunk Li 7464 1271 0.07 162 002 070 4.02 517 0.00 99.00
Ustica 1725 chunk Li 7478 12.62 0.08 1.65 0.02 0.69 4.04 512 0.01 99.00
Ustica 1726 arrowhead Pa2  66.17 10.89 0.61 835 0.17 057 7.49 473 0.03 99.00

Obsidian from Pantelleria was also used in Sicily, at
bach nealithic (Grotta dell’Uzzo) and bronze age (Monte
Cofano) sites,? as well as in Mala® and North Africa'®.
Two arrowheads of Pantellerian obsidian have even been
found in a Copper Age dolmen at San Sebastien in south-
ern France.!! Only in North Africa, however, is Pantelte-
ria ever the most common obsidian source represented in
a site assemblage. Monte Arci absidian is found ar sites
throughout Sardinia, Corsica, northern laly und south-
ern France, but not in southern [taly or Sicity. Obsidian
from Palmarola appears to be restricted o central and
northern Iraly.

Twelve obsidian samples from Ustica, collected on the
surface outside the archaeological site, were visually exam-
ined. Alchough withour stratigraphic conrext, the pieces
may be attributed to the period 1500-1200 BC. None of
the pieces are more than 2.5cm in length: a few are blades
or blade fragments, one is a small arrowhead, and the rest

appear to be debitage from the lithic reduction process.

8 Francaviglia & Piperno 1987, cit. in note S.

? Cann 8 Renfrew 1964, cit. in note 2; Hallam er al. 1976.cir,
in note 2,

19G. Camps, Les Civilisations Préhiscoriques de Afrique du
MNord er du Sahara, 1974; R.H. Tykor & |.-I). Vigne, un-
published analyses of obsidian from Zembra lsland, Tunisia.

W Williams Thorpe et al. 1984, cit. in note 5.

The geological origin of these samples was determined on
the basis of cheir color, transparency, and appearance in
transrmitied light. Eleven of the twelve are of rypical Lipar-
ian type; one is cerrainly from Pantelieria. This visual as-
sessment was then confirmed by chemical analysis of all
twelve specimens.

Fragments | mm. in size were removed from the Us-
tica arrifaces, mounted in 1-inch diameter epoxy disks,
and polished flat using successively finer grinding com-
pounds. The major/minor element composition of the
samples was then determined by electron probe mi-
croanalysis with wavelength dispersive specrrometers, us-
ing the facilities of the Deparument of Earth & Planetary
Sciences at Harvard University. Extensive analyses of geo-
logical source matenial have already demonstrated thar all
of the Mediterranean sources {and nearly all sub-sources)
can be distinguished on the basis of their major/minor el-
ement ccznmpcusition.12

The dara in Table 1 represent the average of two anal-
yses per sample, normalized to 99% (water content was
not independentty measured). Simple comparison of the
elemenral values for the archacological samples with che
geological data in Table 2 is sufficient o confirm thac the

first 11 artifacts are Liparian obsidian, and the twelfth ar-

12 Francaviglia 1984, cit. in note 2; Tykot 1995, cit. in note 2.
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Appenedex Dbsteliant Provoance

lable A1.2: Average composition of geological obsidiun sotrces in the western Mediterranean, measured by wavelength dispersive
spectrometry using an electron microprobe.

$i0, ALO, TiO, Fe,0, MpO CaO Na,0O BaO Toral

Lipari ' Ave. 7451 1275 008 163 003 072 403 0.01 99.00
Sed. dev. 0.22 0.14 (.01 0.08 0.0 0.04 0.0 0.0t
n=20

Pantetleria 1 ~ Balate dei Turchi Ave. 7078 747 022 850 001 026 716 003 99.00
Std. dew. 0.10 0.03 (.01 0.05 000 006 011 0.0
n=3

Paneelleria 2 — Gellkthanar Ave. 06.23 1017 0.6) B0 013 053 756 002 99.00
n=2

tifact is Pantellerian obsidian, specifically the Getkhuamar
sub-source,

In conclusion, it was anticipated that obsidian artifacts
found on Ustica would be mosdy, if nor entirely, of Lipar-
ian arigin; the discovery that one of vwelve artifacrs derives
from Pantelleria is not surprising. These tindings augment
our knowledge of prehistoric obsidian distiburion in the
central Mediterranean, and reatfirmy che multi-dinmension-
al nature of the sea-borne traffic in marerial goods charac-

teristic of the Late Bronze Age.



