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Sylvia FUNFSCHILLING

PREFACE

Every third year our members and
colleagues gladly await the newest annales
of the AIHV congresses. Finally, we can yet
again hold another volume, the annales of the
19" congress of our society. Our many thanks
go to the authors, the scientific committee,
the editors and the countless helping hands
who took part in developing this publication.
Special thanks go to Irena Lazar: her tireless
efforts on all levels of the organisation could
already be felt during the congress and the
post-congress-tour.

The 19" congress of the AIHV took place
from the 17" to 21% of September 2012 in
Piran/Slovenia. The University of Primorska
Science and Research Centre and Institute for
Mediterranean Heritage was a wonderful host.
Thank-you to the city of Piran for making it
possible to hold our congress in such a lovely
environment as the Trevisini Palace and for the
cordial welcome by the city mayor. Countless
institutions that supported the congress should
be mentioned: the Slovenian Research Agency,
the National Museum of Slovenia in Ljubljana,
the Dolenjska Museum in Novo Mesto, from

Croatia the Archaeological Museum Zagreb
and the Museum of Applied Arts and Crafts in
Zagreb, the Archaeological Museum of Split,
the Zavicajni Museum in Biograd, the Museum
of Ancient Glass in Zadar and the National
Archaeological Museum of Aquileia in Italy. We
are also grateful to all sponsors and beneficiaries
who supported the success of the congress both
financially and with their expertise.

Seventy-eight papers were given in two
parallel sessions, complemented by seventy-four
posters. It was extremely interesting to discover
the diversity of the excavations and the material
of our colleagues on the Balkan Peninsula, made
easily accessible due to the translations into
English. The publications about materials from
the Balkans are far too poorly known amongst
the neighbouring countries in Europe and
even less so on other continents due to various
reasons, such as language, availability etc. It
was therefore a particular pleasure to have the
rich results of recent research projects “served
on a plate”. Of course, the other regions brought
new aspects in antique, Islamic and medieval/
modern glass as well.
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The interesting papers and posters were
ideally complemented by the post-congress tour
and the in-congress tours that took us from one
highlight to another. The hosting city of Piran,
with its winding alleyways, was shown to us
in the most loveable way. Very interesting and
comprehensive was the museum in Aquileia
filled with its most special collection and
the impressive basilica with its mosaics. The
museums in Slovenia and Croatia presented
amongst other things prehistoric pearls (Novo
Mesto), glasses from antiquity to the modern
age (Ljubljana, Zagreb), finds from shipwrecks
(Biograd), as well as form-blown vessels with
production signatures (Split), rich burial finds
and square bottles with relief on the bottom
(Zadar). The reception at each museum was
very warm.

The time period of the glass discussed spans
from the first millennium BC to the modern
age, with the focus, as mentioned earlier, on
the Balkans, Greece, Turkey and neighbouring
regions. Some papers treated pearls and inlay;
many new results were presented about glass-
and vessel-production. In all the different
periods, the analytical discussion included
the subjects of the composition of the glass,
its origins and colour. The variety of subjects
and the number of given papers indicates the
extremely lively discussion that is going on in
current research on glass.

The volume at hand contains 69 contributions
that span the complete chronological period
from the beginning of glass production to the
modern age. Starting with the glass in Bronze
Age, the papers continue through the Hellenistic
period and enlighten especially the Roman
period. Several contributions are dedicated to
the Byzantine and Islamic glass, although the

Middle Ages and the 17" to 20" century AD
are well represented. Not only glass vessels are
discussed but also pearls and window glass,
special colours and decorations, as well as glass
as a grave good and its production sites and, of
course, the composition and origin of the raw
material.

During the general assembly, the board
was renewed. Anastasios Antonaras is the new
general secretary; Maria Grazia Diani and Karol
Wight have become new board members. Huib
Tijssens, our merited treasurer was re-elected.
Marie Dominique Nenna proposed myself as
her successor as president of the society. The
executive committee consists now of Erwin
Baumgartner and Caroline Jackson, as well as
the re-elected members Yoko Shindo, Marianne
Stern and Lisa Pilosi. There were no changes
among the presidents of the national committees,
board members too. We would like to thank the
whole board for their on-going commitment,
especially Marie-Dominique Nenna, who still
contributes the largest part of the newsletter after
Daniel Keller had to announce his retirement
from this assignment.

With great grief, we had to take notice of the
deaths of Hubert Cabart, Birgit Klesse, David
Whitehouse and Dunja Zobel-Klein.

The preparations for the 20™ congress are
in full swing. It will take place from the 7%
to 11" September in Fribourg and Romont
(Switzerland) (www.aihv2015.ch). The focus
will be laid on medieval and modern glass.
The members of ICOM-Glass will meet at
the same time in Fribourg, which hopefully
will encourage collaboration between the two
institutions.

Translation Simone Mayer



Sylvia FUNFSCHILLING

AVANT-PROPOS

Tous les trois ans, nos membres et collégues
ont le plaisir de recevoir les actes des congres de
I’AIHV: ¢a y est, nous tenons I’exemplaire du
19%m¢ congres entre nos mains. Nous adressons
un grand merci aux auteur(e)s, au comité
scientifique, aux éditeurs ainsi qu’aux nombreux
auxiliaires, qui ont contribué a la publication.
I1 faut évoquer en particulier Irena Lazar : son
engagement insatiable sur tous les plans de
I’organisation se laissa déja remarquer durant le
congreés et pendant le tour post-congres.

Le 19°m congrés de I’AIHV a eu lieu du
17 au 21 septembre 2012 a Piran, en Slovénie.
L’université Primorska Science and Research
Centre and Institute for Mediterranean Heritage
s’est avéré étre un hote trés accueillant. 1l
nous faut aussi remercier la ville de Piran :
Nous avons pu organiser notre congrés dans
un trés bel endroit, le palais Trevisini, et
avons été recus chaleureusement par le maire.
Il faut nommer également de nombreuses
institutions, qui ont soutenu le congres
la Slovenian Research Agency, le Musée
National de Slowenie a Ljubljana, le Dolenjska
Museum de Novo Mesto, en Croatie le Musée

Archeologique de Zagreb et le Musée des arts
appliqués a Zagreb, le Musée archéologique
de Split, le musée Zavicajni de Biograd, le
Musée du Verre Antique a Zadar ainsi que le
National Archaeological Museum de Aquileia
en Italie. Nous remercions finalement tous nos
méceénes et contributeurs, qui ont contribué
financiérement ou par leur savoir-faire au
succes du congres.

En deux sections paralléles, nous avons
écoutés 78 exposés. Ceux-ci ont été complétés
par 74 contributions sur poster. Cela a été
grandement intéressant de pouvoir découvrir les
fouilles variées de nos collégues des Balkans
ainsi que leur matériel, et ¢a avec un acces
facilité grace aux traductions en anglais! Les
publications concernant les Balkans sont, de
facon générale dans les pays voisins d’Europe
ou sur d’autres continents, trop peu prises en
compte — a cause de plusieurs facteurs, comme
la langue, la disponibilité des publications, etc.
C’était par conséquent un d’autant plus grand
plaisir de recevoir des résultats complets «
tout frais ». A coté de ca, les autres régions ont
également permis de porter un nouveau regard
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sur le verre antique, islamique et médiéval/
d’époque moderne.

Les exposés et posters intéressants ont été
complétés au mieux par I’excursion d’apres
le congrés ainsi que par les excursions durant
la semaine, qui nous ont menés de point fort
en point fort. La ville hote de Piran avec ses
petites rues tortueuses nous a été présentée avec
un soin particulier. Aquilée, avec son musée
comprenant une collection exceptionnelle ainsi
que I’impressionnante basilique, s’est montrée
une ville trés intéressante et compléte. Les
musées en Slovénie et en Croatie présentérent
entre autres des perles préhistoriques (Novo
Mesto) ainsi que des verres de I’Antiquité
jusqu’a I’époque moderne (Ljubljana, Zagreb),
des objets d’épaves de navires (Biograd) ainsi
que des récipients formés par moule avec
signatures des producteurs (Split) et de riches
objets de tombes ainsi que des bouteilles
carrées avec marques sur les fonds (Zadar). Les
accueils dans les musées respectifs ont été trés
chaleureux.

La période du verre traité couvrait du premier
millénaire av. J.-C. jusqu’a I’époque moderne.
L’attention était portée, comme déja évoqué, sur
les Balkans, la Gréce, la Turquie et les régions
limitrophes. Certaines contributions ont traité
des perles ainsi que des travaux d’incrustation,
de nombreuses découvertes concernant la
production du verre et de récipients ont pu
étre mises en valeur. En complément, des
questions sur la composition du verre, de son
origine et de sa couleur ont pu étre analysées a
travers tous les ages. La thématique variée et le
nombre des contributions montrent clairement
que la recherche du verre est remarquablement
foisonnante.

Lerapportci-jointcomprend 69 contributions,
qui comportent I’entier de la chronologie, des
débuts de production du verre jusqu’a 1’époque
moderne. Ils commencent au verre de 1’age du
Bronze, touchent a I’époque hellénistique et

mettent 1’accent particuliérement sur 1’époque
romaine. Plusieurs contributions sont consacrées
au verre byzantin et islamique, mais 1’époque
médiévale ainsi que les 17° au 20° si¢cles sont
bien représentés. Autant des récipients en
verre que des perles et du verre de fenétres
sont thématisés, mais aussi du verre comme
offrande de tombe, des ateliers et naturellement
la composition et 1’origine des matériaux bruts.

Durant 1’assemblée générale, le conseil
a été renouvelé. Anastasio Antonaras est
nouvellement secrétaire général, Maria Grazia
Diani et Karol Wight sont nouveaux membres du
conseil. Huib Tijssens, notre méritant trésorier,
a été a nouveau élu. Marie Dominique Nenna a
proposé ma personne en tant que successeur de
la présidence. Erwin Baumgartner et Caroline
Jackson sont nouveaux membres du comité
exécutif; les places des autres représentants,
Yoko Shindo, Marianne Stern et Lisa Pilosi,
ont ét¢ confirmées. Pour ce qui concerne le
président des comités nationaux (eux aussi
membres du conseil), aucun changement n’est
a noter. Nous adressons nos remerciements a
tous, en particulier a Marie-Dominique Nenna
pour son engagement, qui se fait toujours sentir
par sa gestion de la plus grande partie de la
newsletter, aprés que Daniel Keller a annoncé
son retrait de cette fonction.

Nous avons avec le plus grand chagrin pris
connaissance des déces de Hubert Cabart, Birgit
Klesse, David Whitehouse ainsi que de Dunja
Zobel-Klein.

Les préparations pour le 20°™ congres
battent leur plein. Celui-ci aura lieu du 7 au
11 septembre a Fribourg et 8 Romont (Suisse)
(www.aihv2015.ch). L attention sera centrée sur
le verre médiéval et moderne. Les membres de
I’ICOM-glass se rencontreront parallélement
a Fribourg, afin de consolider le travail en
commun entre les deux institutions.

Traduction Johann Savary
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VORWORT

Alle drei Jahre freuen sich unsere Mitglieder
sowie Kollegen auf die Akten der Kongresse der
AIHV: nun ist es wieder soweit, wir halten den
Band des 19. Kongresses unserer Gesellschaft
in Handen. Den Autorinnen und Autoren, dem
wissenschaftlichen Komitee, den Editoren
sowie den zahlreichen helfenden Hinden, die
an der Entstehung der Publikation mitbeteiligt
waren, ist hochster Dank auszusprechen.
Besonderer Erwidhnung bedarf Irena Lazar:
ihr unermiidlicher Einsatz auf allen Ebenen
der Organisation war bereits wihrend des
Kongresses und wihrend der Post-Kongress-
Tour spiirbar.

Der 19. Kongress der AIHV fand vom
17.-21. September 2012 in Piran/Slowenien
statt. Die Universitdt Primorska Science and
Research Centre and Institute for Mediterranean
Heritage war ein wundervoller Gastgeber.
Dank auszuprechen ist der Stadt Piran, wir
durften in einer sehr schonen Umgebung, im
Trevisini Palace, unseren Kongress abhalten
und wurden vom Biirgermeister herzlich
empfangen. Zahlreichen Institutionen ist zu
danken, die den Kongress unterstiitzt haben: der

Slovenian Research Agency, dem Slowenischen
Nationalmuseum in Ljubljana, dem Dolenjska
Museum in Novo Mesto, dem Archédologischen
Museum  Zagreb, dem  Archéologischen
Museum Split, dem Zaviajni Museum
Biograd in Biograd na moru, dem Museum fiir
antikes Glas in Zadar sowie dem Nationalen
Archiologischen Museum in Aquileia/Italien.
Zu Dank verpflichtet sind wir den Sponsoren
und Gonnern, die finanziell und mit know-how
das Gelingen des Kongresses unterstiitzt haben.

In zwei parallelen Sektionen horten wir
78 Vortrage. Ergdnzt wurden diese durch 74
Beitrdge auf Postern. Es war ausserordentlich
interessant, die vielfdltigen Ausgrabungen und
deren spannendes Material unserer Kollegen
auf dem Balkan entdecken zu konnen, mit
erleichtertem Zugang durch die Ubersetzungen
ins Englische! Die Publikationen den Balkan
betreffend werden — aufgrund mehrerer
Ursachen, wie Sprache, Verfiigbarkeit usw.
— in den benachbarten Léndern Europas oder
gar auf anderen Kontinenten oft wenig zu
Kenntnis genommen. Es war deshalb ein
besonderes Vergniigen, die reichhaltigen und
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spannenden Ergebnisse ,,frisch auf den Tisch*
zu bekommen. Aber auch die {ibrigen Regionen
boten neue Einblicke in antikes, islamisches
sowie mittelalterlich/neuzeitliches Glas.

Die interessanten Vortrage und Poster wurden
auf’s Beste erginzt durch die Postcongress-
Tour sowie Ausfliige wahrend der Woche, die
uns von Héhepunkt zu Hohepunkt fithrten. Die
Gastgeberstadt Piran mit seinen verwinkelten
Gassen wurde uns besonders liebevoll
nahegebracht. Sehr interessant und reichhaltig
zeigte sich Aquileia, das Museum mit seiner
ausserordentlichen Sammlung wie auch die
eindriickliche Basilika mit ihren Mosaiken. Die
Museen présentierten u.a. prahistorische Perlen
(Novo Mesto) sowie Gladser von der Antike bis
zur Neuzeit (Ljubljana, Zagreb), Funde aus
gestrandeten Schiffen (Biograd) ebenso wie
formgeblasene Gefédsse mit Herstellersignaturen
(Split) und reiche Grabfunde sowie vierkantige
Flaschen mit Bodenmarken (Zadar). Die
Empfénge in den jeweiligen Museen waren sehr
herzlich.

Die zeitliche Spanne des behandelten
Glases reichte vom ersten Jahrtausend vor Chr.
bis zur Moderne. Der Fokus lag — wie bereits
erwiahnt — auf dem Balkan, auf Griechenland
und der Tiirkei und angrenzenden Regionen.
Einige Beitrige behandelten Perlen sowie
Einlegearbeiten, zahleiche neue Erkenntnisse
konnten bei der Glas bzw. Gefdssproduktion
gewonnen werden. Ergidnzend durch alle
Zeiten wurden Fragen zur Komposition des
Glases, dessen Herkunft, Farbe analytisch
beleuchtet. Die unterschiedliche Thematik und
die Vielzahl der Beitrdge zeigen deutlich, dass
die Glasforschung ausserordentlich lebendig
ist.

Der vorliegende Band umfasst 69 Beitrége,
die die gesamte chronologische Spanne von den
Anfiangen der Glasverarbeitung bis zur Moderne
umfassen. Sie beginnen beim bronzezeitlichem

Glas, streifen die hellenistische Zeit und
beleuchten besonders die romische Epoche.
Mehrere Beitrdge sind dem byzantinischen
und islamischen Glas gewidmet, aber auch
die mittelalterliche Epoche, sowie das 17.
-20. Jahrhundert sind gut vertreten. Sowohl
Glasgefdasse kommen zur Sprache, wie auch
Perlen und Fensterglas, spezielle Farben und
Verzierungen, aber auch Glas als Grabbeigabe
sowie Ateliers und natiirlich Komposition und
Herkunft des Rohmaterials.

Wihrend der Generalversammlung wurde
das board erneuert. Anastasios Antonaras ist
neuer General Sekretdr, Maria Grazia Diani
und Karol Wight wurden neue board members.
Huib Tijssens, unser verdienter treasurer wurde
wiedergewdhlt. Marie Dominique Nenna schlug
meine Person als ihre Nachfolgerin fiir die
Prasidentschaft vor. Im Exekutive Kommitee
sitzen neu Erwin Baumgartner und Caroline
Jackson, die {ibrigen Vertreter wie Yoko
Shindo, Marianne Stern und Lisa Pilosi wurden
bestdtigt, bei den Pridsidenten der nationalen
Kommitteen gab es keine Anderungen. Wir
danken allen, insbesondere Marie-Dominique
Nenna, flir ihr Engagement, das immer noch
andauert: steuert sie doch den weitaus grossten
Teil zum newsletter bei, nachdem Daniel Keller
seinen Riicktritt von dieser Aufgabe bekannt
geben musste.

In tiefer Trauer mussten wir den Tod von
David Whitehouse, Hubert Cabart, Birgit Klesse
sowie Dunja Zobel-Klein zur Kenntnis nehmen.

Die Vorbereitungen fiir den 20. Kongress
laufen auf Hochtouren. Er wird vom 7. bis 11.
September in Fribourg und Romont (Schweiz)
stattfinden (www.aihv2015.ch). Der Focus wird
dabei auf dem mittelalterlichen und modernen
Glas liegen. Die Mitglieder von ICOM-Glass
werden sich ebenfalls in Fribourg treffen, auf
dass die Zusammenarbeit zwischen den beiden
Institutionen gestirkt werde.
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BRONZE AGE VITREOUS MATERIALS IN ITALY

INTRODUCTION

This paper presents a synthesis of results
of the “Vitreous Materials in the Italian
protohistory” project, focusing in particular on
the archaeological finds dated from the 21* to
the 9" century BC.! The project began in 2005
and involves the Archaeological Heritage Office
of the Autonomous Province of Trento; the
Geology Department of Padua University and
the Istituto Italiano di Preistoria e Protostoria.?

Despite the importance of vitreous beads
in the European Bronze Age, where they are
generally considered exofica, Italian research
in this field has been limited and not systematic
— up until the last decade. The only exception
were the archacometrical analyses carried out
originally by Alberto Biavati, Marco Verita and

1 I’m obliged to Mark Pearce and Anna Maria Bi-
etti Sestieri for the translation of the text and sugges-
tions.

2 The project is almost complete, apart from the
archaecometrical analysis of Sicilian artefacts. Bell-
intani 2011; Angelini 2011.

later by Julian Henderson on the glass materials
of Frattesina in NE Italy; at present, the most
important glassworking site in the Bronze Age
of Europe.

Based onthearchaeometrical characterization
of the vitreous materials carried out to date,’ this
work relates to the chronology, the typological
characterization and the probable origin of
faience, glassy faience and glass beads of the
Italian Bronze Age. Special attention will be
given to the state of the art concerning the
origin and the development of glassworking in
Frattesina.

TYPOLOGY AND CHRONOLOGY

Early Bronze Age (c. 2200-1700/1600 BC)
Recent archaecometrical research confirms
the hypothesis that mixed alkali faience
technology reached central Europe during the
third millennium BC via the regions north of
the Black Sea. In northern Italy ca 60, biconical

3 Tite, Shortland, Angelini, 2008; Angelini, Polla,
Molin, 2010; Angelini 2011.
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and segmented faience beads (Fig. 1.1-3) have
been found in 6 pile dwelling sites in the Lake
Garda region and in 2 Ligurian burials dated to
the first phase of the Early Bronze Age (21%-19"
century BC). They are similar in typology* and
composition® to several beads from Bohemia
and Slovakia.

Middle Bronze Age 1-2 (ca.1700/1600-1400 BC)

245 vitreous beads found in 31 sites in
the Italian Peninsula are dated to this period.
The glassy faience conical buttons with a
rectilinear perforation at the base, dated to the
Middle Bronze Age 1-2 (Fig. 1.4-5), could be
an evolution (or reappearance) of mixed alkali
technology in northern Italy. In the same period,
a variety of button with a “V”* shaped perforation
at the base (Fig. 1.6) was present in central Italy.
There are no finds of faience or glassy faience in
northern or central Italy. Indirect evidence could
be acknowledged in the specific typology and
composition, in particular for the LMHK glassy
faience conical buttons.®

At the beginning of the Middle Bronze Age,
vitreous material beads (faience, glassy faience
and glass), generally of ordinary forms (discoid,
globular, flattened globular), started to appear
in southern Italy and on the central Tyrrenian
coasts, sometimes associated with Aegean
pottery (Lipari and Vivara - Punta d’Alaca). The
oldest HMG glass bead found to date in Italy
was discovered in the “Villaggio delle Macine”,
a pile dwelling site in the Lake of Albano, near
Rome, dated to the beginning of the MBA1.”
Besides ordinary parallels of Mycenaean
faience and glass beads, as in the case of the
Sicilian examples, some beads show proximity
to typical elements from the Mediterranean
Levant and Egypt: the glass flattened globular
beads with single spot eyes and the globular
beads with arched lines (Fig. 1.18) from Grotta
Manaccora (Apulia), dated to the middle of the

4  Bellintani, Angelini, Artioli, Polla 2006a, 1496-
1498, 1523.

5 Angelini, Artioli, de Marinis, Polla 2006.

6  Bellintani, Angelini, Artioli, Polla, 2006a, 1498-
1501; Bellintani, Angelini, Artioli, Polla, 2006b.

7  Bellintani, Angelini, Artioli, Polla 2006a, 1501-
1504.

15" century BC, are similar to those from the
Uluburun wreck, which Ingram compared to
some beads found in Lachish (Israel).?

Middle Bronze Age 3- Recent Bronze Age
(c.1400-1200 BC)

2706 faience, glassy-faience and glass beads
dated to this period have been found at 36 sites
in the Italian Peninsula. During the last phase of
the MBA and in the so called “Recent Bronze
Age,” several large groups of beads (hundreds
in several cases) appeared in southern Italy,
some of which have complex and diagnostic
forms and decoration. They are comparable in
typology and composition with similar artefacts
from the Mycenaean area: in particular, the
flattened rhomboidal glassy faience beads with
linear engravings from Cisternino, Trinitapoli
(in Apulia) and Plemmirio (in Sicily; Fig. 1.29)
and wheat grain beads from Trinitapoli (Apulia),
Thapsos and Plemmirio (Sicily; Fig. 1.28).°

Beads similarto those from the Mediterranean
Levant and Egypt have been found in Sardinia.
The faience buttons dated to the Recent Bronze
Age from the burial of Perda ‘e Accutzai and
Nuraghe Antigori (near Cagliari; Fig. 1.26-27)
are typologically comparable with characteristic
buttons of Ugaritic production, reported in Crete
by Panagiotaki and in the Ulu Burun shipwreck
by Ingram. Regarding archaeometrical aspects,
the Bronze Age vitreous materials of Sardinia
present some analogies with the Egyptian
examples. !

The local mixed alkali faience and glassy
faience tradition seem to disappear in the last
phase of the Middle Bronze Age in northern
and central Italy. Otherwise, the typology and
the composition of faience and glassy faience
beads found in several Po Plain cemeteries and
settlements (Fig. 1.21-22) indicate contacts with
the Aegean world. This is the case for the lentoid

8  Ingram 2005, 64; Bellintani 2011, 265.

9  Orsi 1891; Orsi 1895; Orsi 1899; Voza 1973;
Bellintani, Angelini, Artioli, Polla 2006a, 1505-
1506; Bellintani 2011, 264; Bellintani and Usai for-
thcoming.

10 Bouquillon and Matoian 2007, pl. 2.1; Ingram
2005, 46, note 124; Bellintani 2011, 265-266, Ange-
lini, Nicola, Artioli 2015.
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Fig.1: Bronze Age vitreous materials in Italy. The main typologies.
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radially grooved beads and the wheel beads
with two hubs found in the Franzine cemetery
and in the Terramara settlement of Poviglio
(Fig. 1.20)."

A group of beads dated to the second phase
of the recent Bronze Age (barrel beads with
spiral or wavy thread decorations'? and eye
beads;" Fig.1.39-44) are characterized by a
specific composition called High Magnesium
Brown Glass (HMBG).!* At present, brown
glass is widespread from the Adige Valley to the
central Adriatic region with the focal point in
the Terramare territory, in the central Po Plain,
but they are not present in southern Italy and in
the eastern Mediterranean.

Final Bronze Age (¢ 1200—1000/975 BC)

A radical change occurred during this phase:
probably due to the collapse of the Mycenaean
world, all the Aegean-type beads almost
completely disappeared in the Italian Peninsula.

All the beads analysed in Italy and most of
the Northern European examples dated to this
period indicate the presence of a new recipe
for glass production: “Low Magnesium High
Potassium” or “mixed alkali” glass."

The main typological classes of beads are:
little annular blue beads, blue barrel beads
with white spiral threads and blue and white
eye beads (Fig. 1.45-49).'¢ Widespread from
England to Greece, the largest concentrations
of these beads are found in the southern Veneto
region and in Switzerland. They are practically
unknown in Sardinia and Sicily, with the
exception of Lipari.

11 Ramhstorf2005; Panagiotaki 2008; Nightingale
2008; Tite, Shortland, Angelini 2008, 140-141; Tite,
Shortland , Maniatis, Panagiotaki, Kaczmarczyk
2008, 121-125; Bellintani 2011, 266-7.

12 Bellintani, Angelini, Artioli, Polla 2006a, 1507;
1525.

13 Ghislanzoni 1933, 11: 19-20; fig. 9¢ ; 14; Ange-
lini, Nicola, Artioli, de Marinis, Rapi, Uboldi 2011.
14 Angelini 2011.

15 Biavati 1983; Biavati and Verita 1989; Towle,
Henderson, Bellintani, Gambacurta 2002; Angeli-
ni, Artioli, Bellintani, Diella, Gemmi, Polla, Rossi
2004; Nikita and Henderson 2006; Angelini 2011.
16 Bellintani and Stefan 2009; Angelini, Polla,
Molin 2010; Bellintani 2011.

To date, mixed alkali glassworking traces are
known only in the southern Veneto. The main
working (and probably production) centre is
the site of Frattesina, in the northern Adriatic
region. In this settlement, particularly in the 11™
century BC, there is evidence of several craft
and trading activities connected with continental
Europe and the Eastern Mediterranean: Baltic
amber; elephant ivory; ostrich eggs; Aegean
pottery and metal working.

The glassworking archaeological record
consists of:

- fragments of at least two forms of pottery
crucibles (hemispherical and low truncated
cone)

- raw glass scraps and probably ingot
fragments; these ingots have the same form and
dimension as the low truncated cone crucibles
and some regular impressions, which may be
the marks of the working instruments

- about 2800 finished products with the
largest typological and chromatic assortment
known so far. The main colours are pale and
dark blue, water green, red and white.

THE “GLASS ROUTES” OF THE BRONZE AGE IN THE
CENTRAL MEDITERRANEAN

It is currently difficult to define how Aegean,
Egyptian or Levantine vitreous beads and/
or the relative raw materials and technologies
spread in the central Mediterranean. The Ulu
Burun shipwreck cargo typically reflects the
complexity of this issue. As reported by Ingram,
glass ingots, some tens of beads of various
types maybe belonging to the crew, and tens
of thousands of tiny faience and glass beads
- intended for the making of jewellery - were
present in the wreck.

This means that the vitreous material
beads found in Italy, and typologically and/or
compositionally appearing similar to the eastern
Mediterranean examples, could be the markers
- theoretically - of several forms of cultural and/
or craft interaction. Finished products may have
reached the final destination via so-called “down
the line” trade - in other words - from regions
that traded with the primary production areas.
Moreover, as the thousands of beads of Ulu
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Burun suggest, jewellery made in the secondary
working centres (i.e. Mycenaean jewellery)
could have been made with beads produced in
one or more glassmaking centres (Egyptian or
Levantine) and subsequently traded toward the
central Mediterranean.

Besides the finished beads, semi-finished
products and / or raw materials (glass ingots,
Egyptian blue, pigments etc.) may have arrived
from the production and/or working centres.

There is no archaeological evidence to
date of faience, glassmaking or glassworking
in the Middle and in the Recent Bronze Age.
However, we cannot exclude local production
or (more probably) the re-working of vitreous
materials on the basis of specific glass recipes
present in northern Italy (HMBG glass).
Moreover, in the same regions and in particular
in the southern Veneto plain, “Mycenaean
type” pottery - mostly considered a local
production on the basis of archacometrical
analysis - has been found. Recently an amber
working site has also been discovered at
Campestrin di Grignano Polesine, 9 km east
of Frattesina. Here thousands of amber chips
and some semi-finished Tiryns-type beads
have been found.

In other words, during the Recent Bronze Age
(13 century BC) we can assume the appearance
in northern Italy of two important innovations
in local pyrotechnology. Mycenean-type pottery
and glassworking would be the archaeological
traces of direct contact with traders and artisans
from the Eastern Mediterranean, who travelled
to the north Adriatic coasts in search of exotic
raw materials and/or products, such as locally-

REFERENCES

worked Baltic amber, and other commodities
like Alpine copper.

From the typological point of view there
are analogies between the HMBG beads of
the northern Italian Recent Bronze Age and
beads documented in Egyptian and Levantine
production of the second half of the 2
millennium BC: barrel beads with spiral
decorations and eye beads, which were the most
important classes of beads worked at Frattesina,
in the Final Bronze Age.

Therefore, we can assume that the beginning
of glassworking at Frattesina could have been
stimulated by the probable presence in the north
Adriatic region of eastern traders and/or artisans
and by earlier experience of glassworking since
the 13" century BC. The appearance of the
LMHK recipe in the Final Bronze Age could be
an adaption of the glass technology applied to
the local resource.

At Frattesina, the evidence of trade with
northern Europe and the eastern Mediterranean
ceased in the course of the 10" century BC and,
at the same time glassworking decreased.

After the decline of Frattesina (around the
9" century BC), the presence of LMHK glass
in Europe was only rarely reported. All the
glass materials analysed to date from the 8"
century BC in northern and central Italy reveal
the presence of new compositions (soda glasses
with natron; potash glasses and other kinds of
compositions).

In this scenario, the LMHK or mixed alkali
glass could be considered a specific artisan
tradition of north Adriatic Italy, and particularly
of Frattesina.

Angelini, I. 2011. ‘Archacometry of Bronze Age and Early Iron Age Italian vitreous materials. A
Review’ in Turbanti-Memmi, 1. ed., Proceedings of the 37" Symposium on Archaeometry (Ber-

lin), Springer Verlag, 17-23.

Angelini, 1., Nicola, C., Artioli, G., 2015. ‘Materiali vetrosi protostorici della Sardegna. Indagini
archeometriche e confronto analitico con reperti coevi’ in Atti della XLIV Riunione Scientifica
dell’Istituto Italiano di Preistoria e Protostoria.



AIHV Annales du 19¢ Congrés, 2012

Angelini, 1., Artioli, G., Bellintani, P., Diella, V., Gemmi, M., Polla, A., Rossi, A., 2004. ‘Chemical
analyses of Bronze Age glasses from Frattesina di Rovigo, Northern Italy’. Journal of Archaeo-
logical Science 31, 1175-1184.

Angelini, L., Artioli, G., de Marinis, R.C., Polla, A., 2006. ‘Early Bronze Age faience from north
Italy and Slovakia. A comparative archaecometric study’in Aitken, M.J. ed., Proceedings of the
34" International Symposioum of Archaeometry (Zaragoza), Institucion «Fernando el Catolico«,
371-378.

Angelini, L., Polla, A., Molin, G., 2010. ‘Studio analitico dei vaghi in vetro provenienti dalla necro-
polis di Narde’ in Salzani, L. and Colonna, C. eds., La fragilita dell 'urna. I recenti scavi a Narde
Necropoli di Frattesina (XII-1X sec.a.C.). Rovigo, [s.n.], 105-134.

Bellintani, P., 1997. ‘Frattesina: I’ambra e la produzione vitrea nel contesto delle relazioni transapli-
ne’ in Endrizzi, L. and Marzatico, F. eds., Ori delle Alpi. Catalogo della mostra. Quaderni della
Sezione Archeologica Castello del Buonconsiglio, no. 6 (Trento), Provincia autonoma di Trento.
Servizio Beni Culturali, 116-129.

Bellintani, P., 2011. ‘Progetto “Materiali vetrosi della protostoria italiana”. Aggiornamenti e stato
della ricerca’. Rivista di Scienze Preistoriche 61, 257-282.

Bellintani, P., 2012. ‘Long-distance trade routes linked to wetland settlements’ in Menotti, F. and
O’Sullivan, A. eds., The Oxford Handbook of Wetland Archaeology (Oxford), Oxford University
Press, 779-794.

Bellintani, P., Angelini, 1., Artioli, G., Polla, A. 2006a. ‘Origini dei materiali vetrosi italiani: eso-
tismi e localismi’ in Atti della XXXIX Riunione Scientifica dell Istituto Italiano di preistoria e
Protostoria (Firenze), Istituto Italiano di Preistoria e Protostoria, 1495-1533.

Bellintani, P., Angelini, 1., Artioli, G., Polla, A., 2006b. ‘Bottoni conici e perle in glassy faience
delle fasi iniziale e piena della media eta del Bronzo dell’Italia centrale tirrenica. Archeologia e
archeometria’. Padusa 41, 223-230.

Bellintani, P., Mottes, E., Nicolis, F., Silvestr, E., Stefan L., Bassetti, M., Degasperi, N., Cappelloz-
za, N., 2010. ‘New evidence of archacometallurgical activities during the Bronze Age in Trenti-
no’ in Anreiter, P. ed., Mining in European History and its Impact on Environment and Human
Societies. Proceedings for the Ist Mining in European History-Conference of the SFB-HIMAT
(Innsbruck), University Press, 277-282.

Bellintani, P. and Stefan, L., 2009. ‘Nuovi dati sul primo vetro europeo. Il caso di Frattesina’ in
Magna, A. ed., Atti del Primo convegno interdisciplinare sul vetro nei beni culturali e nell arte
di ieri e di oggi (Parma), Universita degli Studi di Parma, 71-86.

Bellintani, P. and Usai, A., 2015. ‘Materiali vetrosi protostorici della Sardegna. Inquadramento cro-
no-tipologico e considerazioni sulle relazioni tra Mediterraneo centrale e orientale’ in A#ti della
XLIV Riunione Scientifica dell Istituto Italiano di preistoria e Protostoria.

Biavati, A., 1983. ‘L’arte vetraria nella civilta protovillanoviana di Frattesina di Fratta Polesine
(RO): analisi chimica dei reperti archeologici’. Padusa 19, 59-63.

Biavati, A. and Verita, M., 1989. ‘The glass from Frattesina, a glass making center in the late bronze
age’. Rivista della stazione sperimentale del vetro 4,295-303.

Bietti Sestieri, A.M., 2009. ‘L’eta del Bronzo finale nella Penisola italiana’. Padusa 44, 7-54.

Bouquillon, A. and Matoian, V., 2007. ‘Les faiences a glagure monocrome blue-gris d’Ougarit
(Syrie)’ in Goyon, J.-C. and Cardin, C. eds., Proceedings of the ninth international congress of
Egyptologists. Orientalia Lovaniensia analecta, no. 150 (Leuven), Peeters, 207-220.

Casi, C., D’Ercole, V., Negroni Catacchio, N., Trucco, F., 1993. ‘Prato di Frabulino (Farnese, VT).
Tomba a camera dell’eta del Bronzo’ in Negroni Catacchio, N. ed., Preistoria e Protostoria
dell’Etruria. Atti del Secondo Incontro di Studi (Milano), Edizioni Et, 81-110.

Ghislanzoni, E., 1932-1933. ‘Il sepolcreto di Appiano Gentile’. Rivista Archeologica dell’antica
Provincia e Diocesi di Como 105-107, 3-20.

20



BRONZE AGE VITREOUS MATERIALS IN ITALY

Ingram, S.R., 2005. Faience and glass beads from the Late Bronze Age shipwreck at Uluburun.
Master of Arts. Texas, Texas A&M University. College Station.

Marzatico, F., 2011. ‘La metallurgia nel versante meridionale delle Alpi centro orientali. Spunti di
riflessione’ in Aspes, A. ed., I bronzi del Garda. Valorizzazione delle collezioni di bronzi preisto-
rici di uno dei pin importanti centri metallurgici dell’Europa del 1l millennio a.C. Memorie del
Museo Civico di Storia Naturale di Verona. Sezione Scienze dell’uomo, no. 11, Museo Civico
di Storia Naturale, 9-26.

Nightingale, G., 2008. ‘Tiny, fragile, common, precious. Mycenaean glass and Faience beads and
other objects, in Jackson, C.M. and Wager, E.C. eds., Vitreous materials in the Late Bronze Age
Aegean. Sheffield studies in Aegean archaeology, no. 9 (Oxford), Oxbow Books, 64-104.

Nikita, K., Henderson, J., 2006. ‘Glass analyses from Mycenean Thebes and Elateia. Compositional
evidence for a Mycenaean glass industry’. Journal of Glass Studies 48, 71-120.

Orsi, P., 1891. ‘La necropoli sicula del Plemmirio’. Bullettino di Paletnologia Italiana 17, 115-139.

Orsi, P., 1895. Thapsos. Necropoli sicula con vasi e bronzi Micenei. Monumenti antichi Regia. Re-
ale Accademia dei Lincei, no. 6. Roma, Reale Accademia dei Lincei.

Orsi, P., 1899. ‘Siracusa - nuove esplorazioni nel Plemmyron’. Notizie degli Scavi e delle Antichita,
26-42.

Panagiotaki, M., 2008, ‘The technological development of Aegean vitreous materials in the Bronze
Age’ in Jackson, C.M. and Wager, E.C. eds., Vitreous materials in the Late Bronze Age Aegean.
Sheffield studies in Aegean archaeology, no. 9 (Oxford), Oxbow Books, 34-63.

Pearce, M., 2007. Bright blades and red metal. Essay on north Italian prehistoric metalwork. Ac-
cordia specialist studies on Italy, no. 14. London, Accordia Research Institute.

Rahmstorf, L., 2005. ‘Terramare and Faience. Mycenaean influence in Northern Italy during the
Late Bronze Age’ in Laffineur, R. ed., Emporia. Aegeans in the Central and Eastern Mediter-
ranean. Aegaeum, no. 25 (Liege), Université de Liége, 663-672.

Salzani, L., 2009. ‘Rovigo. Notizie preliminari sulle ricerche nel sito dell’eta del Bronzo di Grigna-
no Polesine’. Quaderni di Archeologia del Veneto 25, 37-39.

Salzani, L., 2011. ‘Campestrin di Grignano Polesine (Rovigo)’ in Marzatico, F., Gebhard, R., Gleir-
sher, P. eds., Le grandi vie delle civilta. Relazioni e scambi fra Maediterraneo e il centro Europa
dalla preistoria alla romanita (Trento), Castello del Buonconsiglio, 429-430.

Tite, M.S., Shortland, A.J, Angelini, L., 2008. ‘Faience production in Northern and Western Europe’
in Tite, M.S. and Shortland, A.J. eds., Production technology of faience and related early vitreo-
us materials. Monograph, no. 72 (Oxford), Oxford University School of Archaeology, 129-146.

Tite, M.S., Shortland, A.J, Maniatis, Y., Panagiotaki, M., Kaczmarczyk, A., 2008. ‘Faience produc-
tion in the Eastern Mediterranean’ in Tite, M.S. and Shortland, A.J. eds., Production technology
of faience and related early vitreous materials. Monograph, no. 72 (Oxford), Oxford University
School of Archaeology, 121-125.

Towle, A., Henderson, J., Bellintani, P., Gambacurta, G., 2002. ‘Frattesina and Adria. Report of
scientific analyses of early glass from the Veneto’. Padusa 37, 7-68.

Voza, G., 1973. ‘Thapsos’ in Pelagatti, P. and Voza, G. eds., Archeologia nella Sicilia Sud-orientale
(Napoli), Centre Jean Bérard, 30-52.

PaoLo BELLINTANI

Ufficio beni archeologici della Provincia Autonoma di Trento
Via Aosta 1

38122 Trento, ITaLy

paolo.bellintani@provincia.tn.it

21



NICHOLSON Paul T., JACKSON Caroline M.

AN 18™ DYNASTY GLASS CHALICE FROM GUROB, EGYPT

INTRODUCTION

This paper examines a piece of glass which
may belong to the reign of the Egyptian phara-
oh Thutmose I1I (1479-1425 BC) during the 18"
Dynasty (1550-1295 BC) of the New Kingdom
(1550-1069 BC).

The paper builds on the examination of
what may be a related glass chalice or goblet
in the collection of the Harrow School Museum
(HE121).!

THE GLASSES

The Harrow vessel was bought by Sir John
Gardner Wilkinson (1797-1875), probably during
his residence in Egypt between 1821 and 1833.2
Wilkinson was a pioneer of Egyptology and
evidently knew the dealers of Thebes well, as a
result most of the items he bought were genuine.

However, the key word here is “bought.”
The Harrow Chalice has no firm provenance but

1  Nicholson and Jackson 2012.
2 Nicholson 2006.

was purchased on the antiquities market. This is
particularly unfortunate for those studying the
early history of glass as the piece is believed by
the authors to belong to the reign of Thutmose
IIT (1479-1425 BC) the King under whom glass
production may have been established in Egypt.

The supposed date is based on comparison
with similar glass chalices but the comparison
is not without difficulty, a matter which has
previously been discussed by Nicholson
(2006). The problem is that most of the glass
which is regarded as belonging to the reign of
Menkheperre Thutmose III (1479-1425 BC)
— and thus at what is believed to be the start
point for glass vessels in Egypt — cannot be
provenanced with certainty. For example, even
the well known juglet bearing the King’s name
— Menkheperre - which is in the collection of
the British Museum (BM 47620) is without
certain provenance. Both Budge® and Cooney*
regard the piece as having originally come form
the royal tomb and as being contemporary with

3 Budge 1925, 391.
4  Cooney 1976, 70-71.
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Thutmose III but this iconic piece lack certain
provenance.

Still more relevant to the present discussion
is the glass chalice now in the Munich collection
(AS630). Like the British Museum juglet this
vessel bears the name of Thutmose III and
Nolte (1968) regards it as being contemporary
with him rather than with the priest king
Menkheperre of the 21% Dynasty (1069-747
BC). The quality of the glass suggests that it is
indeed a piece belonging to the 18" rather than
the 21% Dynasty.

In order to try to provide a more certain
picture the nature of early glass in Egypt the
authors analysed the Harrow Chalice® and were
able to show that its composition was consistent
with other early glasses known form Egypt,
notably examples from Malkata and Amarna,
rather than being an import from the Near East
into Egypt. Whilst the information on likely
area of manufacture is welcome it does not
provide a date for the piece and in order to help
with this matter one is forced to turn to the other
examples of similar glasses.

The rounded chalice or cup form is not
common in Egypt. The nearest parallel to the
Harrow vessel is that from Munich which,
although it lacks provenance, is generally
believed to be of the reign of Thutmose III and
seems to belong to a group of important vessels
made for this ruler and which include the British
Museum juglet.

This still leaves the matter of the dating of the
glass chalices as one of “probability.” However,
there is one further example of a glass chalice
of this form which deserves study and — in the
absence of analyses of the British Museum
and Munich pieces - it is this which might be
regarded as holding the key to understanding
these glasses.

The piece in question is a chalice vessel
made in deep turquoise/copper blue glass which
has been extensively weathered on the surface.
The height of the vessel is approximately 7.6 cm
and it has a rim diameter approximately 6.2cm.
The stem foot has some signs of facetting from
tooling with pincers and the underside of the

5  Nicholson and Jackson 2012.
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Plate 1: The Gurob Chalice (E2451), now in the
collection of the Ashmolean Museum. The height
of the vessel is 7.6 cm and it has a rim diameter
of approximately 6.2 cm. Reproduced courtesy
of the Ashmolean Musuem, Oxford. (Photo: P.T.
Nicholson).

base has the characteristic depression in it.
There is no decoration. The piece is now in the
collection of the Ashmolean Museum, Oxford
(E2451; PL. 1).

Whatis significant about the Ashmolean piece
is that it was excavated rather than purchased. It
comes from the site of Gurob in the Fayum and
was excavated by W.L.S. Loat (1871-1932) from
tomb 058.¢ Loat was primarily an ichthyologist
rather than an archaeologist’ and so was more
interested in the discovery of a cemetery of
sacred fish at Gurob than he was in glass from
tomb 058 about which he offers no comment.
Instead the proposed dating of the glass vessel
is left to a rather unclear statement by Fossing®

6  Loat 1905.
7  See Bierbrier 2012, 336.
8  Fossing 1940, 9 note 6.
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who in discussing the Munich chalice states that
he knows of “only one” similar specimen, that
in the Ashmolean. As he makes the comment
in his discussion of the glass of Thutmose III
it is reasonable to assume that he would place
the Gurob chalice amongst that material. Nolte’
has similarly placed the piece in the reign of
Thutmose I11.

In summary of the rounded glass chalices
known, two have no proven provenance (Harrow
HE121 and Munich AS630), though the Munich
example bears the name of Thutmose III, while
a third which has provenance (Ashmolean
E2451) but is without a royal name and is dated
largely by association with the Munich piece.

The glasses discussed thus far along
with others thought to belong to the reign of
Thutmose I1I are summarised as Table 1.

The authors'® have demonstrated that the
Harrow chalice is a genuine piece of Egyptian
glass whose composition is consistent with
other early Egyptian glasses and whose shape is
like that of the Munich chalice, itself probably
an artefact of Thutmose III’s reign. It was thus
believed to be relevant to examine the chemistry
of the Gurob chalice in order to determine
whether it had similarities to that from Harrow.

Analytical results cannot, of course, give
a ‘date’ to the chalice but an analysis giving
results similar to those of the Harrow Chalice
and other known early Egyptian glasses might
be indicative of a potential Egyptian provenance
and similarity to this early group of glasses.
Whilst there are some published major element
analyses of Egyptian and Mesopotamian glasses,
most of these relate to Egypt and particularly
to Amarna primarily because of the very
few examples of glasses from Mesopotamia
known. Lilyquist and Brill (1993), Jackson and
Nicholson (2007) and also Shortland, Tite and
co-workers'! have all published analyses. These
are used as a comparative tool here.

For both Egypt and Mesopotamia fewer
trace element analysed have been published,
partly because it is only recently that the use of

9  Nolte 1968, 49.

10 Nicholson and Jackson 2012.

11  Eg. Tite and Shortland 2003; Shortland and Ere-
min 2006.

laser ablation has permitted trace elements to
be measured with more success in very small
samples. The main body of research in this
area was published in a paper by Shortland and
co-workers.!? Much of their material relates to
the Amarna period, one which is later in date
than the focus of this paper, but it is the best
comparative tool available at the present time.
Whilst the early papers using major elements
were tentative in their conclusions about
provenance, trace element analysis has been
more successful.

Shortland et al. (2007) analysed glass from
four consumption sites, two in Egypt (Amarna
and Malkata) and two in Mesopotamia (Nuzi and
Tell Brak). The glass they analysed consisted
of beads, vessels and ingot fragments from
Mesopotamia all coloured blue by copper (some
also opacified with antimony). From Egypt they
analysed rods of glass and colourless glass from
Amarna as well as colourless and blue glass
from Malkata. The colourless glass from the two
Egyptian sites appears to be naturally colourless
through the use of raw materials relatively
low in iron; only one contains antimony at
concentrations where it would decolourise the
glass. The blue glasses from Malkata were
coloured blue with either copper, cobalt of a
mixture of the two. Thus, whilst the data is not
directly comparable with the sample of opaque
turquoise glass from the Ashmolean chalice, it
is the best comparison currently available.

ANALYSIS OF THE GUROB CHALICE

A small opaque blue fragment of the chalice
was removed by conservators at the Ashmolean
museum for analysis. This was mounted in epoxy
resin and polished to provide an un-weathered
surface. The glass was subject to electron probe
micro analysis (EPMA) for major and minor
analyses and laser ablation inductively coupled
mass spectrometry (LA-ICP-MS) to determine
trace elements. Full details of the instrumentation
and running parameters for the EPMA can be
found in Meek et al. (2012) and for LA-ICP-MS
in Nicholson and Jackson in press. The error on

12 Shortland et al. 2007.
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Number Shape/Type Body colour Technology

Munich AS630 Chalice Light Blue Core-formed

Ashmolean E2451 Chalice Light Blue Core-formed

Harrow HE121 Chalice Light Blue Core-formed

MMAZ23.9* Lotus Chalice Light Blue Cast and cold worked

BM 24391 Kohl pot with lid Light Blue Drilled and cold worked

UC 19657 Kohl pot (no lid) Light Blue Drilled and cold worked
MMA26.7.1179 Kohl pot (no lid) Light Blue Drilled and cold worked

Cairo 24959 Kohl pot (lid only) Dark Blue Cold worked

Cairo 24961 Handled vessel Light Blue Core-formed

g?é?k%;r?gg ?%\16])4 Rounded vessel Light Blue Core-formed

BM 47620 Jug Light Blue Core-formed with powdered. glass
MMA26.7.1175* Krateriskos Marbleised ;(E}rlizsdy faience” — probably core

* Indicates Wadi Qirud provenance

Table 1: Vessels assigned to the reign of Thutmose I11.

the measurements is reported in Table 2 along
with the analysis of the Ashmolean chalice.

Major element analysis show that the
Ashmolean chalice is a plant ash glass, similar
in many ways, to the later Egyptian glasses
from Amarna, but there are subtle differences
(Table 2). These differences were also observed
by Shortland et al. (2007) in the glasses they
analysed of a similar date to the Ashmolean
chalice. The chalice is coloured with copper and
antimony which creates the opaque turquoise
blue observed. Shortland et al. (2007) found
that copper blue coloured glasses from Amarna
often contain appreciable amounts of tin, but
this component seems to be lacking in the early
glasses and when it does occur it is only in
trace concentrations. The Ashmolean chalice
follows this pattern; it does not contain tin in a
measurable concentration (Table 2). Whilst this
factor suggests the Ashmolean chalice follows
the same technological traits as other early
Egyptian glass, it does not establish an Egyptian
provenance.

A potential discriminator between glasses
from different locations is the alkali which is
derived from plant ashes. Potentially this might
indicate the use of different plants, grown on
differing geologies, used in glass production
at different manufacturing locations. Figure 1
shows magnesium against potassium for glasses
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of Thutmose III and Amenhotep II (1427-1400
BC) alongside other data of this date.” This
figure illustrates that for blue glasses from a
variety of contexts the data is widely spread and
does not give any further clue to provenance.
What can be suggested is that the Gurob vessel
falls within the distribution observed for other
glasses of the period found in Egypt.

One specific colourant which has been used to
suggest the use of an Egyptian raw material and
hence glass production in Egypt is cobalt from
Egyptian alum which has a distinctive chemical
fingerprint.'* However, the Ashmolean fragment
is coloured only with copper, not cobalt, making
an exploration of any compositional patterns
relating to Egyptian or other cobalt sources
impossible. Thus, the colouring compounds
themselves cannot be used to suggests its likely
provenance. Consequently these major element
analyses do not tell us whether the glass is of
Egyptian or Mesopotamian origin.

However, trace element analysis has been
shown by Shortland et al. (2007) to prove a better
indicator of possible origin. They have shown
that the ratios of lanthanum and chromium
discriminated between glasses found in Egypt
and those found in Mesopotamia. Furthermore

13 Lilyquist and Brill 1993; Shortland and Eremin
2006.
14 Kaczmarczyk 1986.
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Oxides (%) (i,(;ﬁiensg(gr?ﬁl bll;%hze)d Comln%{gurélseasured Ashmolean chalice
(Brill 1972)
Si02 61.5 60.75 60.10
Al203 421 443 0.38
CaO 8.69 8.67 7.84
Na20 17.2 17.36 18.12
K20 1.06 1.04 2.31
MgO 1.12 1.11 4.55
P205 0.9 0.76 0.18
TiO2 0.13 0.06 n.d.
CuO 2.68 2.74 297
ZnO 0.2 0.21 0.02
SnO2 0.03 n.d n.d.
FeO 0.33 0.30 0.24
NiO 0.1 0.10 0.01
BaO 0.1 n.d. n.d.
CoO 0.04 0.04 n.d.
PbO 0.5 0.39 0.02
Sb205 0.45 0.47 1.56
MnO 0.25 0.24 0.03
SO3 0.55 0.58 0.38
SrO 0.02 n.d. n.d.
Selected Trace elements NIST612 published values | NIST612 measured values Ashmolean chalice
(ppm) (Pearce et al., 1997) (Pearce et al., 1997)
La 36 40 2
Cr 40 42 2
Ti 48 53 291
Zr 38 41 23

Table 2: Corning B published and measured concentrations and major element analysis of Ashmolean chalice
by EPMA (wt%) and trace element analysis (ppm) (n.d. indicates ‘not detected’ by the microprobe).

both titanium and zirconium tend to be found
in higher concentrations in glasses from Egypt
than those from Mesopotamia. These ratios
have been used by other authors® to indicate
the origin of glass of this period, around the
Mediterranean, and to suggest possible trading
links.

Using the Harrow chalice as one point
of reference, the plot of lanthanum against
chromium places the Harrow chalice mid-
way between the Near Eastern and Egyptian
glasses which does not give it a secure region of

15 Eg. Walton ef al. 2009; Jackson and Nicholson
2010.

origin, whilst the Ashmolean chalice, although
not falling amongst either the Egyptian or the
Near Eastern samples, falls at the low end of
both ranges though is very slightly closer to the
Egyptian (Fig. 2).

However, plotting titanium  against
zirconium concentrations places the Harrow
chalice firmly amongst the Egyptian data (Fig.
3). The Ashmolean chalice on the other hand
has much lower concentrations of titanium and
zirconium than the Harrow vessel, but plots
somewhat nearer the Egyptian glasses than to
those from Mesopotamia. This suggests that
the Ashmolean chalice is more likely to be of
Egyptian than Mesopotamian origin.

26



AN 18™ DYNASTY GLASS CHALICE FROM GUROB, EGYPT

CONCLUSION

Overall, the results from the Ashmolean
chalice are not clear cut. One might have hoped
that it would be both unambiguously Egyptian
and have a composition similar to that of the
Harrow chalice, but this is no so. However,
it does fit within the distribution other early
Egyptian glasses both in terms of its major,
minor and trace element composition.

What we believe can be said with some
degree of certainty is that the composition of
the glass is more likely to be Egyptian than
Near Eastern and since this particular form of
vessel is rare then, if one accepts the dating of
the Munich chalice to the reign of Thutmose
111, it can be suggested that all those chalices
so far examined belong to this era. When
seen in that light it is, perhaps, unsurprising
that there is variation in the composition
since it might be expected that the earliest
glasses might vary more in their composition

than those at the height of Egyptian glass
manufacture.
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NENNA Marie-Dominique

LE MOBILIER RELIGIEUX EN BOIS INCRUSTE DE VERRE DES TEMPLES
EGYPTIENS: NOUVELLES DONNEES (VIIE AV. J.-C. — I*} SIECLE APR. J.-C.)

A la mémoire de Michel Wuttman

Piéces de mobilier datées par le nom des
pharaons ou par leur contexte de fouilles,
et membra disjecta de verre découverts
dans des contextes d’atelier ou bien remisés
soigneusement a la suite de la destruction de
leur support, aident a retracer 1’histoire de
’artisanat de 1’incrustation a partir du vi® siécle
av. J.-C.!' Les naos en bois, boites ouvertes a
I’avant? ou bien fermées et s’ouvrant par une
porte a deux battants,’ figurent le sanctuaire,
dans lequel on plagait une statue de la divinité.
Ils pouvaient étre décorés de scénes d’offrande
incrustées de verre sur leurs différentes faces.
On connait d’autres techniques d’incrustation :
plaquettes de verre monochromes fixées grace
a des mortiers colorés dans des compartiments
réservés sur des meubles, des sarcophages, des
sculptures, des éléments d’architecture a claire-
voie en bois, en marbre et en bronze,* ou bien
plaquettes de verre polychromes a motif végétal
ou géométrique fabriquées a partir de divers

Voir Bianchi 1983a et b.

Voir le papyrus UC27934 ; Cervi 2011, fig. 2-3.
Insley Green 1987.

Arveiller-Dulong and Nenna 2011, 350-363.

BB W N =

¢léments moulés et/ou découpés, joints a 1’aide
de résine et de bandes de bronze, puis montés a
I’aide de résine pour former de grands pectoraux.’
A partir de 1’étude des piéces du Louvres et
de découvertes anciennes et récentes, il m’a
semblé utile de faire un bilan chronologique et
technologique sur les naos et autres piéces de
mobilier recevant des décorations figurées, qui
témoignent de 1’incroyable habileté des verriers
égyptiens.

Le panneau arricre du naos d’Amasis
(570-525 av. J.-C.) forme la téte de série
chronologique.” Amasis agenouillé sur un
tabouret offre la déesse Maat au dieu Sopdou,
assis sur un trone. Les figures sont sculptées en
relief et recouvertes de stuc doré. Les plaquettes
en verre bleu foncé, bleu clair et rouge, de
dimensions variant selon leur emplacement,
apparaissent dans les frises de bordure, dans le

5 Auth 2012 : éléments de la jarre de Dendara
et pectoral conservé au Brooklyn Museum daté de
I’époque de Ptolémée V.

6  Arveiller-Dulong and Nenna 2011, 367-383.

7  Arveiller-Dulong and Nenna 2011, no. 585 avec
bibl. antérieure.
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soleil ailé (bicolores, bleu foncé et rouge), dans
la frise d’étoiles et dans les fagades de palais.
Dans la scene figurée, elles prennent place dans
les hiéroglyphes désignant le dieu et dans le
cartouche du pharaon, dans le trone et dans le
tabouret bas. Dans la corniche d’un autre naos
portant le cartouche d’Amasis, découvert a
Saqqara,® les hiéroglyphes sont en verre rouge
et bleu. En ce milieu du vi® siécle, on note
donc I'utilisation de plaquettes monochromes
et bichromes, avec une gamme limitée a trois
couleurs, bleu clair, bleu foncé et rouge, imitant
respectivement la turquoise, le lapis-lazuli et le
jaspe.

Dans le panneau arriére du naos de Darius [*
(520-486 av. J.-C.),’ le roi debout fait I’offrande
de la déesse Maat a Anubis, assis sur un trone,
derriere lequel se tient Isis debout. Les figures
sont partiellement sculptées en creux, le reste
du corps devait étre représenté par des reliefs
en stuc doré. Dans la figure de Darius, des
¢léments d’incrustation en verre monochrome
moulé figuraient une partie de la couronne, la
téte, le torse et les bras en position d’offrande,
le devanteau du pagne a trois plis, et les jambes,
ainsi que la petite déesse Maat. Pour le dieu
Anubis, ils sont placés dans la couronne du
dieu, dans le némes, les bras, les jambes et le
sceptre; d’autres petits éléments décoraient le
trone. La déesse Isis portait une couronne de
cornes de vache en verre, ses bras et ses mains
étaient incrustés de verre bleu clair, couleur
réservée aux femmes, de méme que ses pieds et
son sceptre.

Jai repris récemment 1’étude du mobilier
livré par les fouilles de I'I[FAO, dirigées par
Michel Wuttmann, sur le site d’Ain Manawir
au Sud de I’oasis de Kharga,'® dans le cadre de
la publication définitive du temple de ce site.
Les éléments d’incrustation ont été découverts
pour certains dans 1’angle Nord-Ouest de la
salle hypostyle du temple devant la chapelle
F-F’, mais pour la plus grande majorité dans

8 Insley Green 1987, 10, no. 8, fig. 12.

9  Bianchi 1983a, 31, fig. 3; Tait 1991, 54, fig. 62
en couleur. Voir aussi sans doute de la méme époque,
Arveiller-Dulong and Nenna 2011, no. 586.

10 Voir déja Nenna 2000, 20-21, fig. 1-2; Nenna
2006, fig. 9a-b.
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une petite jarre, qui avait été remisée dans 1’une
des piéces de service du temple (O). Cette jarre
voisinait, avec une série d’ostraka et des piéces
luxueuses pour un site aussi ¢éloigné telles un
lécythe attique, une gourde du Nouvel An, un
support d’encensoir, qui ont fait considérer qu’il
s’agissait 1a d’un Set-en-hout-neter, une picce
du temple possédée par le prétre. Cet ensemble
d’objets est contemporain ou postérieur a la
fondation du temple dans les années 500-490.
Il est antérieur aux années 410-400, si I’on
considére que la jarre était rangée avec les
ostraka d’un certain Harsiésis qui sont datés
entre 410 et 400, ou au plus tard aux années
380 qui signent la fin du fonctionnement du
temple.

Les éléments d’incrustation sont fagonnés en
verre rouge (altéré en vert), en verre bleu foncé
et un matériau intermédiaire bleu clair dont les
matieres constituantes ne sont pas parfaitement
fusionnées (faience vitreuse). Ces matériaux ont
été moulés ou étirés en fils, qui ont ensuite été
combinés de maniére simple par accolement ou
plus complexe en baguette pour créer un motif
ovale.

Les ¢éléments appartenant au décor
architectural sont des plaquettes rectangulaires
de plusieurs modules qui ornaient les frises de
bordure des scénes et des ¢éléments appartenant
au décor de la corniche en gorge de différents
formats. Ces derniers ne se comprennent
qu'en se référant au mode de fabrication
et a des exemples de corniches a tiges
segmentées.'? Issu de ’atelier de Tebtynis, un
moule d’angle de corniche en platre (Fig. 1)
présente cing rangées superposées d’éléments
de tiges segmentées. Chacun des éléments
montre une extrémité supérieure convexe
et une extrémité inférieure concave pour
donner un effet d’emboitement vertical des
segments de tige. Les éléments d’une méme
rangée présentent une hauteur semblable,
mais chaque rangée a sa hauteur propre. En
outre, dans chacune des rangées, la largeur
des éléments diminue progressivement vers
le bas. Enfin, les éléments plats appartiennent

11 Chauveau 2010.
12 Voir la grande corniche de la collection Clot-
Bey, Arveiller-Dulong and Nenna 2011, no. 579.
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aux rangées inférieures tandis que, pour les
éléments courbes, la courbure augmente
vers le haut selon la place de la rangée. Les
¢éléments de tige segmentée, tels ceux d’Ain
Manawir, étaient donc probablement moulés
par groupe. Vu la répartition des couleurs et
des tailles du mobilier contenu dans la jarre
d’Ain Manawir, on suppose la présence d’au
moins deux corniches : une corniche a décor
de trois couleurs, rouge, bleu foncé et bleu
clair appartenant & un naos de petite taille et
une corniche a décor monochrome bleu clair
appartenant a un naos de grande taille.

D’autres éléments appartiennent a la
représentation du soleil ailé : deux disques
rouges de grande taille devaient figurer le
soleil ; un certain nombre d’éléments avec une
extrémité effilée les rangées de plumes du soleil
ailé. Ils devaient étre moulés, au vu d’un moule
découvert aussi a Tebtynis (Fig. 2).

Viennent enfin, les ¢léments se rapportant
aux personnages représentés dans les scénes
: 1l s’agit d’éléments moulés avec une face
bombée et I’autre plate et les c6tés biseautés.
On peut restituer le mode de fabrication a
partir des outils des différents ateliers connus
: création d’un archétype avec les différentes
parties de corps et de vétements en relief,"
confection des moules en céramique ou en
platre,'* mise en place du verre sous la forme
de poudre pour les pieéces monochromes ou
d’éléments semi-finis, recouverts par une
plaque de verre pour les piceces en verre
mosaiqué, cuisson, et réchappage des piéces
pour créer des pourtours biseautés, facilitant
la mise en place des picces.

Un patient travail de mesure et de réflexion
sur les positions, les attributs et les couleurs — les
couleurs employées permettent de déterminer
le sexe du personnage, le bleu clair est réservé
aux personnages féminins, le bleu foncé aux
divinités masculines, le vert clair a Osiris,

13 Schwartz 1969, 95-96, pl. XIXb (Dionysias);
Grose 1989, 353, fig. 160 (coll. L. Ishiguro, Tokyo);
JGS 34, 1992, 126: Corning Museum, inv. 91.7.8
(sans provenance).

14 Par exemple Petrie et Griffith 1888, 42-44, pl.
XVIII; Arveiller-Dulong et Nenna 2011, 366 et 378,
nos. 606-607.

Fig. 1: Tebtynis : moule en pldtre pour les éléments
d’une corniche a tiges segmentées. Turin, Museo
Egizio S18566, H. 7 cm.

Fig. 2: Tebtynis : moule en pldtre pour les éléments
du soleil ailé de [’architrave de [’architrave. Turin,
Museo Egizio, S19220, H. 6,1 cm.

tandis que le rouge peut désigner aussi bien des
divinités masculines que le pharaon — permet
de restituer au moins quatre scénes a partir
des 53 éléments conservés dans la jarre : une
sceéne a quatre personnages (B), soit le pharaon
en train de faire I’offrande de Maat a Ammon
assis sur un trone, derriere lequel se tiendrait
Mout, assise sur un trone et coiffée de la double
couronne et Khonsou debout a téte de faucon
avec némes (Fig. 3). Cette triade ammonienne
classique pourrait renvoyer au culte d’Ammon
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Fig. 3: Ain Manawir : proposition de reconstitution d 'une des scénes d offrande. IFAO, M. Ibrahim.

5

L

Fig. 4: Ain Manawir : tétes découvertes dans la

Jarre (1-4) et dans la salle hypostyle (5-6). [FAO, M.

Ibrahim.
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Fig. 5: Tebtynis : éléments découverts dans le
contexte de atelier. IFAO, J.-Fr. Gout.
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d’Hibis qui est attesté¢ dans les ostraka d’Ain
Manawir. Deux scénes (C et D) comprennent
des déesses ailées, dont le costume est en verre
mosaiqué, on peut en proposer une restitution
avec un roi faisant une offrande a un Osiris
rouge tenant un sceptre, (1’Osiris-Iou de Douch
est un Osiris non momiforme), suivi et protégé
par une Isis ailée. Enfin, I’existence d’un autre
scene est attestée par la présence d’une téte de
taille plus importante (A : Fig. 4.1). Les tétes
de I’ensemble C/D se différencient nettement
par I’absence de relief (Fig. 4.3-4) de celles de
I’ensemble B (Fig. 4.2). En terme stylistique, la
téte (Fig. 4.5) provenant de la salle hypostyle,
ou a aussi été découvert une téte de faucon (Fig.
4.6), est encore différente. Grace a la découverte
d’Ain Manawir, on dispose désormais, sans
doute pour le plein v° siecle, d’exemples bien
datés, avec la plus ancienne attestation du verre
mosaiqué.

L’introduction de nouvelles couleurs, telles
que le jaune, I’orange, le vert clair, le blanc,
s’effectue au milieu du 1v° siécle comme I’ atteste
le panneau arriére du naos de Nectanebo II
(régne de 359-341 av. J.-C.),’s qui présente
des plaquettes en verre de ces couleurs dans
I’ornementation des cobras et de la divinité et
dans les frises de bordure; les grandes facades
de palais étant décorées de plaquettes en verre
mosaiqué. En outre, on passe dans la seconde
moitié du 1v° siécle, de figures composites avec
la combinaison de compartiments réservés aux
¢léments en verre et de parties dorées en relief, a
des figures unifiées, avec un seul compartiment
pour I’ensemble de la représentation constituée
uniquement d’éléments en verre. En sont
témoins les sarcophages en bois de Pétosiris
et de son frére,'* qui vécurent dans la seconde
moitié du v siécle av. J.-C., le fragment
Kofler Truniger,” qui portent des colonnes
de hiéroglyphes reproduisant un passage du

15 Riefstahl 1968, 109, no. 69; Fazzini et al. 1989,
no. 79.

16 Aldred et al. 2009, 96 fig. 51 et 234, fig. 157.
17 Miiller 1964, no. A186. Le fragment de car-
tonnage Gliddon placé par Bianchi 1983a, 34, fig.
6 (pour des photos en couleur voir http://www.mnh.
si.edu/ no. inv. A1415-0) dans ce groupe semble plu-
tot montrer des hiéroglyphes peints.

Livre des Morts, mais aussi un angle de coffre,
conservé au Louvre, récemment publié,!
dont le texte sur les deux faces indique qu’il
s’agit d’un don royal effectu¢ dans un site
voisin de Memphis, Hes. La majorit¢ des
hiéroglyphes sont en verre monochrome, mais
les hiéroglyphes des oiseaux, des corbeilles, des
enseignes divines sont constitués d’éléments
mosaiqués combinés en un seul compartiment
pour toute la figure et reposant, comme dans le
cas des divinités féminines d’Ain Manawir, sur
une plaque de verre monochrome.

Seuls deux panneaux de bois qu’on peut dater
de la haute époque hellénistique conservent les
incrustations de verre encore en place, ’un
(h. 23 cm, larg. 19 cm) découvert a Saqqara
dans un contexte perturbé présente le pharaon
faisant une offrande a Harpocrate debout et a
Isis assise sur un trone," I’autre mis au jour a
Tebtynis dans les années 1930 (H. 17,2; larg.
23 cm) montre le pharaon et la reine faisant
une offrande a Harpocrate et a Isis-Hathor.?
La encore, les parties en verre mosaiqué sont
constitués d’éléments reposant sur une plaque
de verre monochrome.

Dans une série d’éléments d’incrustation
qu’on datera un peu plus tard sans doute dans
le m® siécle, on note une miniaturisation des
décors mosaiqués, avec des découpes trés
soignées des ¢éléments moulés.?’ Ainsi, dans

18 Arveiller-Dulong and Nenna 2011, 372-372, no.
589.

19 Insley Green 1987, 10-11, fig. 13: les couleurs
employées, ainsi que les compartiments uniques
pour chaque figure indiquent que 1’on se situe au
moins dans la seconde moitié¢ du 1v¢ siécle et non aux
VI-v© siecles comme proposé.

20 Rondot 2004, fig. 71. On ajoutera Arveiller-Du-
long and Nenna 2011, no. 587 qui a perdu tous ces
¢léments de verre.

21 Nenna 2006, fig. 11 (sceptre); Miiller 1964,
no. A197a (sceptre) et c (bretelles); Arveiller-Du-
long and Nenna 2011, 375, no. 595 (sceptre) et 601
(bracelet de poignet); Coll. Per-neb I, 1993, nos. 36
(bracelet de bras) et 43 (¢lément de costume); Coll.
Per-neb II, 1993, no. 180.3 (bracelet de bras et bre-
telle); voir aussi un groupe d’¢éléments d’incrustation
(parties de corps et hiéroglyphes) provenant de naos
différents conservé au Metropolitan Museum of Art,
Ars Vitraria 2001, 16.
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les déchets de 1’atelier de Tebtynis (Fig. 5),2
on observe l’insertion d’éléments mosaiqués
complexes dans les parties monochromes du
corps tels une alternance de tirets verticaux et
rosettes (Fig. 5.1) ou de fleurs de lotus (Fig.
5.2) pour la figuration de bracelets de bras, ou
de bandes bichromes pour celle d’un sceptre-
ouadj (Fig. 5.3). En revanche, la découpe de la
partie supérieure du corps laisse la place pour
le collier ousekh a rangs de rosettes, de pétales
cernés et de fleurs de lotus et la perruque ou la
coiffe qui sont manufacturés a part. Un méme
miniaturisation des motifs est attestée dans les
déchets de I’atelier de Tell Gemayemi dans le
delta® et dans celui de Soknopaiou Nesos.>
Deux styles de téte semblent prévaloir a la
haute époque hellénistique comme le montre
I’archétype de la collection Ishiguro. Les
tétes aux traits fins, dont la taille verticale
de Dl’arriere du cou implique le port d’une
perruque ou d’un némes, sont attestées en
verre rouge (Fig. 5.4),” bleu clair (Fig. 5.5),%
bleu foncé?” et vert foncé.”® Les tétes au cou
fort a extrémité arrondie, qui recevaient divers
types de couronnes recouvrant le crane, sont a
de rares exceptions prés,” uniquement en verre
rouge. L’ajout d’un élément supplémentaire
pour figurer I’ceil, et parfois le sourcil (Fig.
5.3-5), attesté sur les piéces de I’atelier de
Tebtynis, n’est pas systématique et pourrait
relever de la pratique d’ateliers différents
plutdt en terme de date que de localisation,
dans la mesure ou il y a de fortes chances que

22
23

Rondot 2004, fig. 67 et 69.

Petrie et Griffith 1888, 42-44, pl. XVIIL

24 Cervi 2012.

25 Rondot 2004, fig. 67j; Dépot de fouilles de Ka-
ranis inv. 7905.4. toutes deux provenant de Tebtynis.
26 Goldstein 1979, no 702; Coll. Per-neb I, 1992,
nos. 26, 34, 39; Coll. Per-neb II, 1993, no. 181; Stern
and Schlick-Nolte 1994, no. 107-108; Rondot 2004,
fig. 67a et i, fig. 68a (Tebtynis); Arveiller-Dulong
and Nenna 2011, no. 591 (Tanis), pour ce dernier
site, voir aussi le moule de torse, ibid., no. 606.

27 Terrace 1963, 269-270, pl. 56,1; Coll. Per-neb
1L, 1993, no. 171 (dr.), 178. Musée gréco-romain, inv.
24851 (inédit).

28  Coll. Per-neb II, 1993, no. 180.

29 Stern and Schlick-Nolte 1994, no. 106 (bleu
foncé h. 2,2); Spaer 2001, no. 561 (vert foncé h. 2,5).
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les verriers qui manufacturaient de tels objets
aient été itinérants. Parmi les tétes a fort cou,
on pourrait distinguer sans doute des variantes,
en fonction de la courbure arriére du cou plus
ou moins accentuée, liée a la forme de la coiffe
ou de la couronne® et du caractére joufflu ou
non du personnage. La variante joufflue est la
plus commune?®! et peut varier en dimensions
(les plus petits exemplaires mesurent 2,4 cm,
les plus grands 6,5 cm, avec une concentration
autour de 3,3 cm), mais on rencontre aussi des
visages plus fins.> Peu d’objets proviennent
de fouilles scientifiques: la trés belle et grande
téte de Méroé (h. 6,8) a été trouvée dans la
tombe W323 datée des années 40-50 apr. J.-
C., il s’agit sans doute d’une piece bien plus
ancienne que la tombe, et récupérée. Une
téte joufflue (sans ajout de détail pour les
yeux ou le sourcil) a été trouvée récemment
a Bakchias. La fouille du temple a livré un
trés abondant mobilier en bois incrusté. Plus
de 60 kg de fragments de bois et 530 éléments
d’incrustation en verre ont ¢t¢ mis au jour dans
les couches de destruction du temple datées de
la fin du 1ve siécle-début ve siecle apr. J.-C.; ils
ont été récemment publiés en détail, mais sans
essai de reconstitution.?

La téte de Backhias et ses parall¢les se
comparent aussi a un ensemble d’¢léments
découverts en 2009 a Tell el-Herr dans le nord-
ouest du Sinai.** Le mobilier mis au rebut avait
été déposé dans une fosse sans doute dans un
contenant en bois; la date du dépot est difficile a
cerner, mais se situe dans la premiére moitié de
I’époque ptolémaique. Il contenait notamment

30 Comparer par ex. Coll. Per-neb II, 1993, no. 173
etno. 175.

31 Dunham 1963, 258, fig. 168.6 (Méroé, Boston
Museum of Fine Arts 24.548); Riefstahl 1968, 109,
no. 76; Scott 1986, 148, no. 82; Fazzini et al. 1989,
no. 87; Coll. Per-neb I, 1992, nos. 30-31; Coll. Per-
neb II, 1993, nos. 171, 173-175; Stern and Schlick-
Nolte 1994, no. 105; Bermann 1999, 494, no. 391
(jaspe rouge provenant d’Edfou); Arveiller-Dulong
and Nenna 2011, nos, 592-593.

32 Coll. Per-neb I, 1992, no. 42; Coll. Per-neb II,
nos. 177, 179.

33 Gasperini, Paolucci and Tocci 2008, pour la téte
no. 76.

34  Valbelle and Marchi 2012.
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67 tambours en faience de colonettes d’un
naos. Les 167 éléments d’incrustation étaient
principalement en verre rouge, mais on note
aussi des piéces en verre mosaiqué, non décrites
dans la publication. Parmi les personnages,
on remarque un Harpocrate debout et un
Osiris momiforme. Les différents éléments se
rapportant au Pharaon montre que ce dernier
¢tait en position agenouillée en train de faire
une offrande. A cela s’ajoute différents éléments
faisant partie du décor et des hiéroglyphes. Les
¢léments décrits proviennent d’au moins cing
scénes différentes réparties selon les auteurs sur
I’arriére, les deux co6tés et les deux battants de
porte frontaux d’'un méme naos. La pratique de
remiser des éléments en verre détachés de leur
support dans un contenant en céramique dans
le cas d’Ain Manawir ou en bois dans celui de
Tell el-Herr en raison de leur caractére sacré est
encore attesté a la fin de I’ Antiquité avec les
deux jarres contenant des éléments appartenant
pour I'une a un naos, pour I’autre a un grand
pectoral et les tambours de colonne de verre
découverts dans les catacombes d’animaux
sacrés du temple de Dendara.®

La datation précise des lots de Tebtynis,
Soknopaiou Nesos, Bakchias, de Tanis, de Tell
Gemaiyemi et de Tell el-Herr, est difficile :
ils proviennent de fouilles anciennes mal
documentées, de couches de destruction et
d’abandon de 1’époque romaine tardive, ou de
contextes perturbés récemment. On se situe

35 Auth2012.

stirement dans le ur° siecle av. J.-C. comme le

montre la seule piéce datée intrinséquement,
un fragment de meuble portant une titulature
relative a Ptolémée V qui montre un faucon
avec un collier ousekh*s, mais rien pour I’instant
ne nous permet de savoir combien de temps ces
techniques de miniaturisation ont continué a
étre pratiquées, avant le bond technologique a la
fin de I’époque hellénistique que constituent les
représentations figurées complexes tirés de la
religion égyptienne ou du répertoire théatral.’’
La combinaison d’éléments préfabriqués y
atteint une complexité encore plus grande, mais
le travail se simplifie une fois la barre constituée
car il est possible par découpage de la barre de
répéter le méme motif a ’infini. En dehors de
ces picces et du possible pectoral de Dendara
daté du tournant de I’¢re par S. Auth, peu de
pieces de mobilier de temple présentant des
sceénes religieuses composés d’éléments moulés
peuvent étre datés avec certitude de la basse
époque hellénistique ou du Haut Empire et ce
sont essentiellement des sarcophages ou des
cartonnages qui offrent ce type de figures. Elles
montrent un recours limité a la miniaturisation
et au verre mosaiqué,® a I’exception de deux
grands colliers ousekh,” sans doute destinés vu
leur taille, a orner des sarcophages qui montrent
des motifs notamment de palmettes et de fleurs
a pétales cordiformes et que 1’on date a partir de
trouvailles dans des contextes bien datés des 1°'-
1 siecles apr. J.-C.%

36 Tait 1991, 54, fig. 63.

37 Mahnke 2008; Arveiller-Dulong and Nenna
2011, 384-391.

38 Arveiller-Dulong and Nenna 2011, 367; voir
Coll. Per-neb III, 1993, no. 183-184.

39 Auth 2005.

40 Arveiller-Dulong and Nenna 2011, 387.
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THE GAME OF GLASS BEADS IN THE ATTIRE OF THE CULTURES OF
CAPUT ADRIAE AND ITS HINTERLAND

Subtle elements of attire, sometimes almost
invisible to the eye of the beholder but loaded
with meaning, were the main objects of the
“Glass bead game”. Following the traces
towards its beginning, we reach the period of the
Late Bronze Age on the territory of the eastern
extension of Caput Adriae and its hinterland;
the period when ownership of metals reached
its social and cultural climax, causing a frenzy
of the social and religious elite obsessed with
the supply and circulation of different metals.
Important consequences of this state included
the creation of so-called global connectedness, of
reconciliation of exacta and of the independent.

Connected to the concept of the Late Bronze
Age metallurgy were the interpretation of
the finds of so called “exotic” attributes, the
circulation of which was linked to the acquisition
and production of bronze artefacts. Among them
were specially “desired” glass beads which,
beside the amber cunterparts, quickly became the
indicators of luxury and prestige in the movement
of goods towards the “ideal” end. The oldest glass
beads from the sites on the northern Adriatic
and the closely linked south-eastern Alpine
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hinterland were “caught” in the ambience of
these “new” social and economic models. Since
their technological and chemical analyses are
still missing, they will be presented contextually
and typologically and so linked directly with
the trends of activities of the vast cultural koiné
ranging from the Alps to the Aegean.

On the aforementioned territory, almost
every large necropolis excavated together with
other finds contained at least a smaller number of
glass beads which could be generally classified
into two groups —monochrome and polychrome.
From a typological point of view, they can be
placed into three categories with additional
variants (Fig. 5).!

Most frequently used were small flat ring
shaped beads of the so called Type I (Fig. 1;
Fig. 4). They were generally of oval or circular
forms and monochrome — mostly of a naturally
light blue or green colour. Typologically,
they could be further divided on every site
according to variations of their size and form.

1 The typological division has been proposed by
the Italian researchers Bellintani and Stefan (2009).
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Small ring-shaped dark blue beads were well
known from older publications. First of all,
these were finds from the necropolis Brezec
in Skocjan on Slovenian Karst, where the
grave (number 155?) of a rich female should
be noted. Furthermore, they are known from
the territory of the Dolenjska group and from
graves in Ljubljana’® and Novo Mesto* as well
as to the north-east at the southern edge of
the Pannonian territory, from the luxuriously
equipped grave 7 linked to the necropolis in
Ormoz.’ On Adriatic territory they were known
from the necropolis of St. Barbara / Elleri in
the gulf of Trieste,® and from the necropolis of
Limska gradina on the western coast of Istria.’
In addition, there have been important finds of
monochrome beads from Dalmatia — Privlaka
near Nin, Vranjic near Solin and Babino polje
on the island of Mljet.® Recent research in
Northern Dalmatia led to the discovery of 3
beads in the grave 1/4 in Kosa near Ljuba¢ (Fig.
5).? Regarding their typological characteristics,
these beads have excellent comparisons on the
Italic peninsula, especially on sites of the Po
Plain!® and extending to the broader Central
and Western Alpine territory.'!

2 Vitri 1977, 91, no. 39.

3 Stare 1954, 64, pl. XLVI, 7; Pus 1971, 30, pl. 16,
13; Pus 1982, 36, 38, pl. 25, §; pl. 27, 8.

4  Knez 1984, pl. 4, 1; Kriz 1995, 38, no. 37; 57,
no. 113.

5  Tomanic-Jevremov 1989, 282, pl. 16, 5.

6  Montagnari Kokelj 1997, 150, pl. 24, pl. 17, 5.
7  Mihovili¢ 1972, pl. 12, 16-17; pl. 26, 24.

8  Batovi¢ 1983, 315, 345, 363, Fig. 24, 6, pl. XL-
VIII, 8-12, pl. LI, 6-7 (with older literature). They
were considered the only sites with such finds at the
Eastern Adriatic coast (Forenbaher 1995, 277, fig.
14-17; Barbari¢ 2010, 318).

9  Vujevi¢ 2011, 10-11, pl. III, 3.

10 Salzani 1992, fig. 17, 19. 21; 18, 6-7; 22, 5. 9,
10; 24, 3. 8; 31, 4; 40, 4; 41, 10; 45, 15; etc.; Towle
etal. 2001, fig. 6, 36-39; Bellintani and Stefan 2009,
72, etc. - with earlier literature.

11 Only the most representative and chemically
analyzed finds are taken into consideration. For ex-
ample Salorno, Hauterive Champreveires, Allendorf
(Rychner-Faraggi 1993, 64, fig. X, XII, 78; Bellint-
ani and Stefan 2009, 81-82, fig. 3-5; compare Towle
et al. 2001 - with earlier literature).

In relation to the territory discussed, it is
necessary to highlight the relatively newer
finds since they provied solid evidence for
chronology. First of all, these are the beads
from the necropolis Gorice near Turnis¢e in
Prekmurje/Eastern Slovenia. Altogether 30
blue ring-shaped beads of the type I were
discovered in cremation graves.'? Grave no. 1,
containing two beads of this type, is especially
interesting due to its radiometric dating.
Structural carbonate from the cremated bone
fragments, belonging to an adult male, was
also dated (Fig. 1). Due to the pottery form and
the results of the radiocarbon dating, the grave
was dated to the older phase of the Urnfield
culture of the Late Bronze Age (KIA31892
3066+34)," consequently making the glass
beads, equated with the HaA1 phase of central
European periodization in the13™ century BC,
the oldest finds of this kind on Slovene territory
today.'*

It has also been possible to date to the
beginning of the Late Bronze Age the
truly unique find of glass beads from the
southern hinterland of Lika from the cave of
Bezdanjaca (Fig. 2). There, a representative
number of 34 dark blue glass beads of type
I was discovered, together with two sea
snails.” Although lacking a direct context in
the cave, due to their typological and stylistic
characteristics and the presence of other finds
in the cave, they could be dated to the BrD/
HaAl phase.'¢

Among the sites located on the Adriatic
coast, the necropolis on the Limska gradina

12 Plestenjak 2010, 44, no. 85-86; 100-104; 116-
117.

13 Plestenjak 2010, 40-41, 43-44, 62, figs. 29; 33,
Al; 87; 96; no. 85-86; as well as personal informa-
tion.

14 From two other sites, Siman pri Gotovljah (To-
mazi¢, Oli¢ 2009, 15, 49, no. 384-385) and Piran
(Karinja 2013), also originates a small number of
blue glass beads from the Late Bronze Age period.
They cannot be precisely determined due to the un-
clear circumstances of discovery and due to the lack
of any chemical analysis performed on them.

15 Kukoc 2009, 21, fig. 44 - with earlier literature.
16 Samples Z-174 (335180 bp) and Z-186/11
(3299+60 bp) (Sliepcevi¢ and Srdo¢ 1980, 81-82).
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Cabtegnd datn (caBL)

Fig. 1: Gorice pri Turniscu, grave 1, and the results of the radiocarbon dating plotted against the calibration

curve (after Plestenjak 2010).

plays a special role where altogether 10 beads of
the type I were discovered in graves. However,
this site is special because of the presence of
polychrome beads. So-called barrel-shaped
beads were discovered in two interesting
and rare graves (Fig. 3)."” They represent an
interesting group designated as Type II. Due to
their size and decoration, they can be separated
into two variants. Three examples from graves
57 and 60" were included in the Type Ila with
barrel-shaped beads of bluish and green color
with white spiral thread. Firthermore, it is
important to note the discovery of a greenish
bead with a white trail from a distant grave 289
in Dobova in Slovenian Posavje (Fig. 5).!° That
latter burial was that of an adult female and is
one of the most prestigious and wealthy graves
of the necropolis, comparable to grave 57 in the
necropolis in Limska gradina. Alongside this
grave a bead of the Type IIb is present. These
were elongated spindle shaped beads of a dark
blue colour with the chevrons decoration made
of white trails.?

17 Mihovili¢ 1972, 29-30, 33, pl. 26; pl. 30.

18 Mihovili¢ 1972, 30, 33, pl. 26, 23; pl. 30, 4-5.
19 Staré 1975, 34, pl. 41, 3; Gabrovec 1983, 56, pl.
VII, 16.

20 Mihovili¢ 1972, 29, pl. 26, 4-5.
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Identical beads were discovered on the
territory of Frattesina.”! They were also presents
in other well-dated sites, mostly pile dwellings
in Ttaly and in the Alps.??> Although they appear
from BrD onwards, they are most numerous in
the so called “wealthy horizon” of the HaA2/
B1 period while they remained in use only in
the HaB1/B2 phase.” Consequently they were
discussed in the Istrian Ia and the Dobova II
regional phases.?

Another larger concentration of glass
beads occurred in the necropolis in Tolmin, in
the territory of Slovenian Posocje, where 62
examples were discovered in 29 graves.” The

21 Salzani 1992, fig. 13, 7; 24, 3; 29, 9; compare
Towle et al. 2001, 11-14, fig. 6, 41-44; Bellintani and
Stefan 2009, 75-77; Bellintani 2011, 268-271, fig. 4,
19-20.

22 E.g. Hauterive, Cortaillod, Lausanne, etc. Rych-
ner-Farragi 1993, 64-65, fig. XI, XII, XVI, 78; Bel-
lintani, Stefan 2009, 80-83, fig. 3-6; Bellintani 2011,
fig. 4, 1,7,12-14, 17; Bellintani and Usai 2012, 1128,
fig. 1, 11.

23 Bellintani et al. 2004, 1507, 1513, fig. 2.

24  Mihovili¢ 1972, 44-45; Terzan 1995, 338-339,
fn. 45-47.

25 Pogacnik 2002, 65-67, figs. 59-62. Beside in the
female, they appear also in male graves as judged ac-
cording to the attire of the deceased from the graves
113, 163 and 222 (Svoljsak and Pogacnik 2001, 51,
pl. 21, 16-17; 68, pl. 29, 7; 90, pl. 40, 4).
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Fig. 2: Glass beads from Bezdanjaca (after Kukoc¢
2009).

most interesting was the burial of a female
(number 459), one of the wealthiest burials
on the necropolis (Fig. 4). Besides the fibulae
of different typological characteristics, 16
small beads of dark blue colour of Type I
were discovered. The grave was, according
to the context, synchronized with the central-
European HaB1 phase.?® It is interesting that
in the same grave a further 5 round dark blue
beads decorated with 3protruding white eyes
were discovered.?’” Good comparisons can again
be drawn with the examples from the Frattesina
settlement and necropolis.?®

In the second half of the 11" and
whole of the 10" century BC (Ha BI1-B2),
circular polychrome beads appeared on
the aforementioned territory, but only on
appointed sites. They were determined as
Type III according to decoration of profiled
and bulged ornament — the co-called eye.
Their number and technology of decoration
suggest the recognition of different variants
(Fig. 5). Two large groups are those with three
(Type Illa) or four eyes (Type IlIb). Besides
the aforementioned grave in Tolmin, it is
worth recalling the finds of grave 13 from the
necropolis SAZU in Ljubljana, where a dark
blue bead with four eyes was discovered,”
a find almost identical to the one made of

26 Terzan 2002, 95.

27 Svoljsak and Pogacnik 2001, 189, pl. 88, 15-16.
28 Salzani 1992, 130, fig. 17, 20; 29, 9; 41, 8; etc.;
Bellintani and Stefan 2009, 77.

29 Stare 1954, 30, pl. X1V, 3.

dark glass from grave 67 at the necropolis in
Limska gradina.*® The discovery of a turquoise
blue bead with distinctly profiled eyes from
Podosojna Cave on the eastern side of Istria®!
can also be added to this group (Type IIIb),
where it was discovered in a Late Bronze Age
fireplace in a cave (Fig. 5).

Since they differ from all other known
examples of Type IIIb, which generally belong
to the later form (Type IIIb2), the closest
comparisons could be made again with the
Frattesina complex®* and other Alpine sites.*
This observation is also confirmed by their
dating since the bead from grave 67 from
the necropolis in Limska gradina was dated
according to its context to the Ib phase of Istrian
culture, chronologically synchronized with the
HaB2 phase. The same grave should also be
compared to grave 13 from the necropolis in
Ljubljana, linking at least its initial phase of the
relative phase Ljubljana Ib with the second half
of the 10™ century BC.3*

Younger forms of the Type IIIb, the so-called
Type IIIb2 beads, were discovered in Pula,®
Brezec in Skocjan,* Tolmin,”” Ljubljana®® and
Novo Mesto (Fig. 5).* The latter became the

30 Mihovili¢ 1972, 35, pl. 32, 10.

31 Starac 1994, 22, Prilog XIII, 5.

32 Towle et al. 2001, 12-13; Bellintani and Stefan
2009, 78-79.

33 Rychner-Faraggi 1993, 64-65, fig. XII, 78; Bel-
lintani and Stefan 2009, 81-82, fig. 4-5; Bellintani
2011, fig. 4, 2, 4, 5, 8-9, 15.

34 Pare 1998, pl. 4.

35 Percan 2008, 34-35, fig. 35, pl. 31, 253-265.
Several of the presented beads could be attributed
to the Late Bronze Age production; especially a rare
type of a large bead with several concentric circles,
comparable to the one discovered in the grave 427 in
Narde (Salzani 1992, fig. 37, 9), as well as several
beads with a drop-like ornament.

36 Vitri 1977, 84, 88, pl. XI, pl. 130.9; pl. XII, pl.
150.10-11; etc.

37 Svoljsak and Pogacnik 2001, pl. 37, 13-14, pl.
40, 4, pl. 66. 13, pl. 67, 9, pl. 68, 15, pl. 83, 7.

38 Stare 1954, 64, pl. XLVI, 7; Pus 1971, 30, pl. 16,
13.

39 Knez 1984, pl. 4, 1; Kriz 1995, 33, no. 17; 38,
no. 37; 41, no. 51; 43, no. 59; 57, no. 113; Kriz,
Stipan¢i¢, Skedelj Petri¢ 2009, 246, no. 6.
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production centre of more developed beads,
which in the Iron Age became completely
smooth and popular, especially in the territory of
Dolenjska and in the Japodian cultural group.*

In conclusion, all three basic types of glass
bead can be found on the territory of the eastern
side of Caput Adriae and its hinterland during
the Late Bronze Age. They were mostly worn
independently as amulets and sometimes as
necklaces in combination with beads from other
materials, mostly bone and amber. They occurred
in combinations of Type I beads with Type II and
Type 111, while a joint occurrence of Types Il and
III is still missing. The only site where all three
types were discovered is the necropolis of the
hill-fort Limska gradina in Istria (Fig. 5).

Chronologically, they can be traced from
BrD/HaAl and all the way to HaB2/HaB3
period when they appear changed in Early
Iron Age contexts. Ring shaped beads seem to
have been consistently used in all phases of
cultural development as they were discovered
on numerous sites and on different sets of attire.
Research has suggested that they were not all
products pf direct imports, but could also be
perceived as regional products.

It seems that an interesting and not widely
accessible “Game” was played with glass
beads that had special morphological forms,
which were until now, discovered only in Istria
and its hinterland without crossing the line
represented by the river Sava (Fig. 5 map).
Their concentration in quantitative, qualitative
and divergent so as to mark the periods HaA2/
B1 and B1, which represented the first phases
of regional cultures from the 12" to the 10™
century BC.*' In this period, barrel-shaped
beads (Type II) appear while later on in HaB1,
according to the European trends, the earliest
forms of eye beads also make their appearance
(Types Illal, IIIbl). They remained in use in
the subsequent phase HaB2 while the younger
forms (Types Illa2, 11Ib2), dated to the 9™
century BC, can be interpreted as the results

40 For example Bakari¢, Kriz, Soufek 2006. - with
earlier and extensive literature.

41 Bellintani et al. 2004; Bellintani and Stefan
2009, 84-86; Bellintani 2011, 271-273.
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of local productions. The comparison of these
examples has reinforced the existing arguments
concerning early production connected to
the sites on the Po plain.** Consequently,
when considered as direct imports, the beads
of the II, Illal and IIIbl types can be linked
to the so called “Frattesina type”* beads
with the artisan complex of the Frattesina
phenomenon,* incorporating them to the well-
known circulation of goods in the territory
of Caput Adriae and its Alpine hinterland,
ranging from its west and all the way to its
eastern side.*® Cultural contacts with these
regions were long known since they were
reflected in the general trends of the wealthier
sets of attire. This interpretation could also be
linked to the expansion of technologies and
trade with the alpine bronzes and understood
within the complex context of other finds from
Central and Southern Italy* or the Aegean,*
which were also connected — in a cultural and
technological sense — to direct contact with the
glass of the North Italian or Alpine production.
Since the glass beads — beside the beads
made from bone and amber — decorated the attire
of socially prominent individuals, individuals
of connected cultures and cultural groups,
they act as indicators of trade and exchange,
thus substantiating the extent, potency and
complexity of this wide cultural koiné.*s

42 This is valid also for other sites in the Po and
Adige plain; Angelini et al. 2009.

43 Bellintani 2011, 275-277.

44  Angelini ef al. 2009; from the not exclusively
Frattesina sites.

45 Bleci¢ Kavur 2012.

46 Towle et al. 2001, 13-14; Bellintani et al. 2004;
Bellintani and Stefan 2009; 83, fig. 6; Bellintani
2011, 273-274; Bellintani and Usai 2012, 1127-1128.
47 Henderson et al. 2010; Nightingale 2008;
compare Bellintani et al. 2004, 1509-1510, 1515;
Bellintani and Stefan 2009; 84, fig. 7; Bellintani
2011, 275.

48 We have to thank the following colleagues for
their support and help: Irena Lazar, Marija Lubsina
Tusek, Ana Plestenjak, Jana Puhar, Petra Stipancic,
Metka Strajhar (Slovenia) and Lidija Bakari¢,
Martina Celhar, Tihomir Percan, Ranko Starac
(Croatia). The article was submitted and accepted for
publication in 2012.
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Fig. 3: Grave 57 of the Lim necropolis (after Mihovili¢ 1972).
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Fig. 4: Tolmin, grave 459 (after Svoljsak, Pogacnik 2001).
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KRIZ Borut, GUSTIN Mitja

PREHISTORIC GLASS FROM NOVO MESTO / SLOVENIA

The town of Novo Mesto is located in the
centre of the Dolenjska (Lower Carniola)
region, in the south-eastern part of Slovenia.
The medieval town, which was founded in the
14" century, is located on a bend of the Krka
River. In the immediate vicinity lies a prehistoric
hillfort, which was occupied from at least the
Late Bronze Age until the beginning of the
Late Iron Age. The associated Late Bronze Age
cemeteries were located on the adjacent hills of
Mestne njive and Kapiteljska njiva and nearby
Brsljin. More than eight hundred cremation
graves have been found on all three Bronze Age
archaeological sites. Seven necropolises, dated
from the Early Iron Age, with almost 1000
excavated graves are located within the Novo
Mesto area: the Kandija barrow cemetery, the
Kapiteljska njiva barrow cemetery, the Smolova
hosta barrow, the Portoval barrow, the barrow
on the landholding of P. Malensek, the barrow
near the Kandija hotel, and the graves on Mestne
njive (Fig. 1).

There are also four archaeological sites
from the Late Iron Age: the three cemeteries of
Kapiteljska njiva, Kandija and Beletov vrt that

feature almost eight hundred cremation graves
from this period, as well as a settlement near the
sv. Nikolaj parish church.

The Novo Mesto area was also settled in
the Roman period, during Late Antiquity, and
in the Early Medieval period. Prehistoric glass
stands out among the archacological finds and
has been presented in numerous exhibitions and
publications.!

THE URNFIELD CULTURE

The earliest examples of glass objects in
Novo Mesto are featured in Late Bronze Age
cremation graves. The graves were simply
dug into the ground and in rare cases a stone
slab was placed below the urn. In most cases
a pottery bowl was placed over the urn, which
was usually covered with a stone slab. Urns
were filled with charcoal, ash, burnt bones and
small grave goods made of bronze, pottery,
glass and even iron.

1 Kiriz and Turk 2003a; Kriz and Turk 2003b;
Kriz 2004; Bakari¢ et al. 2006.
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Graves with glass were relatively rare at that
time and the glass itself exclusively appears in
the form of simple beads.? The number of glass
beads in individual graves is limited; in most
cases only a few glass beads were found in grave
inventories. The high frequency of damaged
beads indicates that they were cremated on the
funeral pyre along with the deceased.

The glass beads are of various sizes with a
large hole for suspension. They are mostly made
with different shades of blue glass. Most of the
small beads are not transparent in contrast to
larger examples, which also tend to be made of
paler blue glass. Blue glass beads, with ‘eyes’
made of white or yellow glass, first appeared
in the Bronze Age. The applied elements often
fell out and therefore, only the grooves of
concentric circles remained, hence the ‘eyes’.
Most graves are dated to the late period of the
Urnfield Culture i.e. to the 9™ or more often to
the 8" century BC.

THE FLOURISHING HALLSTATT OF DOLENJSKA

The first millennium BC, particularly the
Early Iron Age period, was a time of prosperity,
progress and the blossoming of society in
Dolenjska as well as in Novo Mesto. The
number of cemeteries and graves in Novo Mesto
increased sharply during this period. Nearly one
thousand skeleton graves discovered in more
than fifty-two barrows have been dated to the
Hallstatt period. The powerful and extensive
settlement - the hillfort - was surrounded by
facilities for producing iron, which prove that
Novo Mesto was one of the largest and the most
important prehistoric centres in Europe.®> The
multitude and quality of grave goods and their
value in the eyes of contemporaries also reflect
the economic power of local inhabitants.

Changes in society brought changes in burial
rituals. A transition occurred when urns used for
cremations in the Late Bronze Age gave way to
the use of tumuli with inhumation graves. Most
of the barrows were created at the beginning of

2 Kiriz and Turk 2003a; Kriz and Turk 2003b;
Kriz 2004.
3 Mahr 1934; Gabrovec 1966; Dular 2003.
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the Early Iron Age. The diameter of the barrows
was 10-35 metres and each contained from ten
to eighty radially placed graves. This indicates
that these were clan mounds that remained in
use over the centuries in which members of a
single clan or family were buried. The leaders
of clans or families were all buried in the circle
among other graves. They were considered ‘first
among equals,” as was the case among the rest
of the Dolenjska group of south-eastern Alpine
Hallstatt Culture. Only the founder of the lineage
was sometimes buried in the centre of the
barrow. The rich grave goods show that Novo
Mesto was connected with the Mediterranean
world (Greece and Etruria), but also with tribes
in the Pannonian area and the Alpine region.*
Apart from agriculture and crafts, metallurgical
production was also highly developed, and the
finds show that production of glass jewellery
took place in this area (Fig. 2).5

The settlement at Novo Mesto, on the bend
of the River Krka, was an important seat of the
Hallstatt Princes, and a number of the graves
found here stand out due to the exceptional
goods that mark the princely status of the
deceased.

The male princely graves of Novo Mesto
contain the following: bronze or iron equestrian
equipment; personal warrior equipment such
as armour, shields, helmets and weaponry
- including axes and lances; metal vessels;
figurally decorated bronze belts and situlae;
and extraordinary imported metal and ceramic
objects. The rich female graves contain
ornaments made of bronze, glass and amber,
as well as metal vessels and imported ceramic
items. Spindle-whorls and pyramidal loom
weights for spinning and weaving are also
characteristic of female grave goods.®

GLASS JEWELLERY

Glass jewellery can be found in female
graves dated to the Early Iron Age i.e. from
the beginning of the 8" century BC up until
the 3 century BC. Its multitude and variety

4 Terzan 1995.
5  Kriz 2004.
6  QGustin, Kriz 2007.
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Fig. 1: The prehistoric archaeological sites in Novo Mesto / Slovenia.

surpass specimens from other parts of Europe
during this time, which reflects its significance
for the identity of the Iron Age population
of Novo Mesto. The most frequent types of
jewellery are necklaces composed of numerous
multicoloured glass and amber beads, which
appear in an entire series of graves that belong
to inhabitants from both wealthy and poorer
backgrounds (Fig. 3). The most common
position of the glass or amber beads was the
functional and logical position located around
the deceased’s neck and chest, although when
excavated, the beads were mostly scattered
around and therefore, often prevent the
reconstruction of the original arrangement.
Necklaces were also placed by the head of the
deceased or sometimes by their legs. Single
beads were most often found at the bottom of
the coffin, but sometimes lay above it, which
might indicate that they had been placed on the
coffin cover. The glass and amber beads were
threaded onto cords of organic material that
has not been preserved, but in certain cases,
the beads were threaded onto a bronze wire,

which has been preserved inside the holes of
individual beads. All the beads have a hole in
the middle, usually for a cord to be threaded
through. In some cases, an iron or bronze loop
was inserted into the glass bead and a cord then
threaded through the loop. Glass and amber
zoomorphic beads have threading loops made
of multicoloured glass or amber.

The glass beads were made in various shapes:
spherical, cylindrical, discoid, annular, spherical
with four flat sides, square, or amphora-shaped.
Some had applied decoration, including lugs,
protrusions or circles, while others were made
from several pieces or were cylindrical with a
thickened central section and protrusions. The
glass beads were decorated with a wavy line
and single or double ‘eyes’ in various colours
and shades. Deep blue was the dominant
colour in all possible forms while milk-white,
yellow, turquoise and black were also common,
although brown was quite rare.

The combinations of form, colour and
decoration vary. Beads with a wavy line are
mostly blue with a white, yellow, green or pale
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blue wavy line. White beads usually have a
blue, green, turquoise or yellow wavy line while
pale green transparent beads have a yellow or
white wavy line. Blue, yellow, white and green
round beads are usually combined with blue/
white ‘eyes’ in all shades of blue, followed by
green, turquoise and yellow single or double
‘eyes.” Glass protrusions are sometimes found
on cylindrical beads. The number of protrusions
on each side of the bead ranges from three to
six, and even more in a few exceptional cases,
all in a single colour. Occasionally beads have
protruding relief multicoloured ‘eyes’.

Special types of bead include transparent
amphora-shaped beads, which appear in the
later stages of the Early Iron Age. The most
distinctive glass beads are shaped like ram
heads (Fig. 4).” These zoomorphic beads appear
in four basic forms that are distinguished by
their size, eyes, horns and their combination of
colours.

All the ram head glass beads have
attachment loops separately fused onto the
back of the head. Only one has a loop made of
bronze, which replaced the original glass loop.
The lower side is either hollow or has a circular
impression from the manufacturing process.
Glass ram heads were found in eight graves at
Novo Mesto. Eleven sites with ram heads are
known from the same period in Slovenia. All
the ram heads made of glass appear in the later
stages of the Early Iron Age in inhumation
graves from the 5% - 4" century BC, while a
single sample was found in cremation grave 56
in Kandija from the La Téne period (4" century
BO).

The glass material from the Hallstatt period
in Novo Mesto also includes two bronze fibulae
with a glass bow. The fibula with a blue glass
bow found in grave III/5 at Kapiteljska njiva
was very damaged,® while the fibula from grave
XXXIII/19 at the same site was in a much
better condition (Fig. 5). Bronze fibulae, bronze
bracelets and ankle rings, pottery vessels, a
bronze lid, bronze phalera and many glass beads

7 Egg2010.
8  Kriz 1997, 55.
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have also been found in this very rich grave
dated to the 6" century BC.

Fibulae with a glass bow are characteristic
of the items belonging to the Dolenjska
Hallstatt group from the 6" century BC, and
specifically hedgehog-bow fibulae, noted for
their outstanding shape.® They are distributed
mostly throughout the Dolenjska region with
only few exports known at Hallstatt, Este and
Most na Soci. The unique shape and material
of the bow and diversity of the glass colours
clearly indicates local production.

Taking into consideration the large quantity
of glass jewellery found in Early Iron Age
graves in Novo Mesto and other parts of
Dolenjska, as well as the varied decoration and
colour combinations that appear on the glass
objects unknown anywhere else in Europe, the
hypothesis of whether local glass production
existed in Dolenjska is yet to be proven.

LATE IRON AGE, END OF PREHISTORY

The strategic position of Novo Mesto meant
that it was one of the most important centres
within the region during the Late Iron Age (3
century BC) when the Celtic tribe of Taurisci
occupied the area of Dolenjska.'’ Following the
Celtic occupation, the Early Iron Age tradition of
inhumation burials under large earthen barrows
was replaced with flat cemeteries and cremation
burials. This kind of burial lasted until the mid
4% century AD.

The Celts brought numerous novelties into the
region through the production of metal, ceramics
and glass. The ritual of burning the deceased and
their personal possessions on a pyre damaged the
majority of glass finds, but there are still some
well preserved glass objects that seem to have
been placed in the graves only after cremation
took place.!! Celtic glass production focused
mostly on glass arm rings of different colours.
Some are typical for the La Teéne civilisation,
but certain examples could have been produced
locally (Fig. 6). Beads were less numerous than in

9  Haevernick 1959; Stare 1978.
10 Gustin 2011.
11 Kriz 2005.
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Fig. 2: Novo Mesto-Kapiteljska njiva, Early Iron Age  Fig. 3: Early Iron Age glass beads, Novo mesto-
glass beads from different graves (photo B. Kriz). Kapiteljska njiva, tumulus 36, grave 10 (photo B. Kriz).

Fig. 4: Early Iron Age glass beads in a shape of a Fig. 5: Novo Mesto-Kapiteljska njiva, tumulus 33,
ram's head, Novo Mesto-Kapiteljska njiva, tumulus grave 19, Early Iron Age bronze fibulae with glass
7, grave 28 (photo B. Kriz). bows (photo B. Kriz).

Fig. 6: Late Iron Age glass objects from Novo Mesto-Kapiteljska njiva - different graves (photo B. Kriz).
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earlier periods and were mostly made of dark blue
glass. An outstanding find is a finger ring made of
yellow glass from grave 110 at Kapiteljska njiva
in Novo Mesto.!? In the last period of the Celtic
tradition during the 1% century BC, glass forms
are limited to large beads with a diameter of 3-4
cm that seem to have had a more apotropaic than
ornamental function.

In light of the huge quantity of glass beads
with various types of decoration and colour
combinations as well as special glass forms
- such as ram head beads and hedgehog-bow

12 Kriz 2001, cat. no. 81.
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glass fibulae, it is logical to suppose that Novo
Mesto was one of the centres of glass production
within Dolenjska culture during the Early Iron
Age. Research in the future should therefore,
focus on the search for material evidence that
would support this hypothesis. There ought
to be two main areas of focus: the analyses of
glass items'® and excavations of settlements and
industrial areas with a view to identifying the
location of glass workshops.

Lectured by Adrienne C. Frie

13 See initial studies of Greiff, Hartmann 2013.
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ARLETTI Rossella, BELLESIA Sonia, NENNA Marie-Dominique

CORE-FORMED GLASS CONTAINERS FOUND ON RHODES
(END OF THE 6™ — 5™ CENTURY BC). CHEMICAL ANALYSIS

Core-formed glass containers are widely
known as the first Greek glass containers,
produced from the mid-6" century BC until the
end of the 1% century BC and distributed around
the Mediterranean world and the shores of the
Black Sea. Since D. B. Harden’s publication
regarding the British Museum collection,!
they have generally been classified into three
broad chronological groups, mainly on the
basis of morphology, i.e. Mediterranean group
I (late 6™ to early 4" century), Mediterranean
group II (mid-4" to late 3™ century) and
Mediterranean group III (mid-2™ to end of
I* century). D. Grose? in his Toledo Museum
publication followed this line of reasoning,
creating workshop assemblages (“classes”) for
each of the three periods. M. McClellan,’ in
his unpublished Ph.D. thesis, further refined
the classification, systematically including
objects both held in museums and discovered
during excavations. The common hypothesis,

1 Harden 1981.
2 Grose 1989.
3 McClellan 1984.
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first proposed by Th. E. Haevernick* and G.
D. Weinberg® and developed more recently on
the basis of archaeological finds of misshapen
products by P. Triantafyllidis,® is that they were
continuously produced on the island of Rhodes,
but the question of other centres of production
for each group arises frequently in literature.’
Core-formed containers have been submitted
toanalysis less often than other categories of glass
vessels, and the analyses conducted have been on
items discovered far from Rhodes, in Northern
Italy,® Sicily® and Georgia,'® with unpublished
works addressing items from Anatolia.!! The
idea of the present study was to sample items
from the Mediterranean Group I discovered in
Rhodes in order to establish a reference group.

Haevernick 1960.

Weinberg 1968.

See inter alia Triantafyllidis 2009.
Ignatiadou forthcoming.

Arletti et al. 2008, 2010, 2011. See also
Panighello et al. 2012.

9  Arletti et al. 2012.

10 Shortland and Schroeder 2009.

11 Reade, Jones, Privat, 2015.
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Fig. 1: Core-formed containers from Rhodes kept in the AGER Section, Louvre Museum : a) LV6; b) LV5; c)
LV3,d) LV2; e) LVI; f) LV4. © V. Arveiller-Dulong.

The Greek, Etruscan, and Roman Antiquities
Section of the Louvre Museum includes six
such items and sampling was permitted thanks
to the support of the Section Director, Jean-Luc
Martinez, and the Curator, Anne Coulié. In the
interim P. Triantafyllidis, 1. Karatasios, and E.
Andreopolou-Mangou published a broader
study based on SEM/EDX analysis of items
from all three Mediterranean groups.'?

DESCRIPTION OF THE SAMPLES

Five of the containers belong to the Arapides
Collection, of secure Rhodian provenance and
acquired by the Museum in 1902 (Fig. 1a-c, e-f).
The sixth item was donated by A. Salzmann
in 1863 and comes from his excavations at
the Camiros necropolis (Fig. 1d)."* Two items
(one amphoriskos and one oeinochoe) belong
to the very first generation of such containers
(mid 6" to early 5" century BC), the other four
(alabastra) can be dated more loosely to the 5%
century.

Until recently the first generation of core-
formed glass was not very well known due to

12 Triantafyllidis,
Mangou 2012.

13 Arveiller-Dulong and Nenna 2000, nos. 5, 13,
25, 85, 135. A sixth piece of the same provenance is
kept in the Department of Eastern Antiquities of the
Louvre, but was not sampled (ibid., no. 82).

14 Arveiller-Dulong and Nenna 2000, no. 12.
Since the publication in 2000, the correct origin of
the piece was retraced.

Karatasios, = Andreopolou-

its scarcity in museums and the lack of well-
dated contexts. P. Triantafyllidis'® recently
emphasised the importance of the funerary
context of tomb 68 in the Platsa area at Daphne,
lalysos. Two amphoriskoi and two oeinochoi,
together with a translucent monochrome
alabastron, were discovered in this female
burial. The numerous other non-glass finds,
including accurately dated ceramics, indicate
a date in the late 6™ century BC. In his
comparisons of amphoriskoi, P. Triandafyllidis
rightly lists the amphoriskos of the Arapides
Collection LV6,' along with three other items
from Rhodes.!” All these amphoriskoi (which
can be classified in the broad group Harden
amphoriskos 1; Grose amphoriskos I:1) have
in common an inward sloping rim, a high
narrow neck, a piriform body with pronounced
maximum diameter at the conjunction of the
sloping shoulders and the body, which rests
on a small base-knob, and tall handles that
extend from the shoulder to the underside of
the rim. Made in dark cobalt blue glass, they
are similarly decorated, with a yellow trail
on the rim, and a thin yellow trail beginning
on the upper neck and spiralling down to the
transition between the shoulder and body, and
then tooled in a close-set zigzag pattern on the
middle of the body. In this area, a thick light

15 Triantafyllidis 2009.

16 Arveiller-Dulong and Nenna 2000, no. 85 (H.
10). Inv. no. AM1080.

17 McClellan 1984, 203, no 201 and 204, no 4;
Harden 1981, 80, no. 170.
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blue trail is pulled into the zigzag pattern. On
the lower part of the body there are two trails,
one yellow and one light blue, with a single
yellow trail on the base-knob. They body trails
exhibit vertical indentations, caused by the
tooling of the zigzags.

The oinochoe of the Arapides collection
LV5® can be classified in the broad group
Harden oinochoe 1; Grose oinochoe I:1, but
its decoration is distinct from that of the small
group that consists of items from tomb 67 of
Ialysos.” A rather thick white trail spirals on
the shoulder and is then tooled into a wide-set
zigzag pattern on the middle of the body, before
spiralling again on the lower part on the body,
while a very thick yellow trail is tooled into a
one revolution zigzag on the middle of the body.
The oinochoe has vertical indentations on the
middle of the body, caused by the tooling of the
zigzags, as well as indentations on the foot. This
decoration finds its best parallels in a group of
amphoriskoi discovered in the votive deposits
of the Artemision of Thasos, where no less than
19 exemplars have been registered.”’ These
deposits mainly include objects characterized
by vertical indentations caused by tooling and
dating to the second half of the 6™ century to the
early 5" century.?!

The four alabastra belong to better known
groups which can be dated to the 5™ century.
The white alabastron with a finely marvered
purple trail LV3? follows what Harden termed
“normal pattern”, consisting of a purple trail
spiralling from the upper body to the lower part
of the handles, then tooled in close-set zigzags
on the middle of the body, with a supplementary
trail spiralling in two or three revolutions just
under the zigzags, leaving the lower part of the

18 Arveiller-Dulong and Nenna 2000, no. 135 (H.
10). Inv. no. AM1082/S2405.

19 Triantaphyllidis 2009, 28, Fig. 3a-c ; Harden
1981, nos 242-244; Arveiller-Dulong and Nenna
2000, nos. 133-134.

20 Nenna 2012, 64: Groupe 6, Fig. 5a.

21 Nenna 2012, 65-66.

22 Arveiller-Dulong and Nenna 2000, no. 5 (H.
9,7). Inv. no. AM1092/ S2368. Harden Alabastron
1.2; Grose Alabastron I:2.
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body free of decoration.? This item can easily be
associated with objects discovered in Rhodian
necropolises and dated by their context between
490 and 425 BC.*

The alabastra in blue glass with finely
marvered yellow and turquoise trails, one of
which belongs to the Arapides Collection LV 1%
and the other to the necropolis of Camiros
LV2, where it was discovered by Salzmann,*
bear the same kind of decoration but in yellow
and turquoise glass.” They can also be easily
associated with objects discovered on Rhodes
and dated by their context between 500 and 425
BC.%#

The brown glass alabastron® with close-
set finely marvered yellow and turquoise glass
zigzags covering all the body LV4* is part of
a very homogenous group, widely used in
Rhodian funerary contexts and dated between
480 and 400 BC.*' In Northern Greece, it is
found in funerary contexts dated between 450-
425 and is very widely distributed on the
Black sea shores in the second half of the 5"
century.>> Brown glass is used quite frequently
for this form.**

23 See Mc Clellan 1984, class I1.A 4.

24 Harden 1981, no 85-86, 90, 94 ; Jacopi 1931,
97, nos 6-7 Fig. 85, 105, no. 4, Fig. 89.

25 Arveiller-Dulong and Nenna 2000, no. 13 (H.
10,5). Inv. no AM1086/S2364. Harden Alabastron
1.2; Grose Alabastron I:2.

26 Arveiller-Dulong and Nenna 2000, no. 12 (H.
9,5). Inv. no. A 376, NIII 1652. Harden Alabastron
1.2; Grose Alabastron I:2.

27 See Mc Clellan 1984, class II.A.11.

28 Harden 1981, nos. 97-99, 101, 103.

29 Arveiller-Dulong and Nenna 2000, no. 25 (H.
10). Inv. no S2365. Harden Alabastron 1.3; Grose
Alabastron I:3A.

30 See Mc Clellan 1984, class I1.A.13; Grose 1989,
class I:F.

31 Harden 1981, nos. 129, 130, 133 ; Jacopi 1929,
249, nos. 17-18, Fig. 244; Jacopi 1931, 90, Fig. 76,
135, no. 3, Fig. 131

32 See for example Glass Cosmos 2010, no. 48
(Veroia), no. 432 (Akanthos). Only three exemplars
in the Thasos Artemision votive deposits, see Nenna
2012, 65, groupe 7.

33 Voscinina 1967.

34 See for example Arveiller-Dulong and Nenna
2000, nos. 23, 25-28.
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From this data, two main questions arise: are
there any differences in composition between
the three generations/kinds of objects? How do
they compare to other objects analyzed to date?

EXPERIMENTAL METHODS

Due to the good state of preservation of most
of the samples, the removal of only small chips
of a few hundred pm® was possible. For each
find, when possible, sampling was performed
on all the decorations and colours present on
the surface of the vessel. Chemical analyses and
scanning electron microscopy observation were
subsequently carried out on the same glass chip
samples.

WDS-Electron Microprobe Analysis (EMPA)
The chemical analyses were carried out with
an ARL-SEMQ electron microprobe equipped
with four scanning wavelength spectrometers,
on the same chips used for the X-ray diffraction
experiments. The samples were embedded in an
epoxy resin and polished with diamond paste.
The elements analysed were: Na, Mg, Al, Si,
P, S, Cl, K, Ca, Ti, Cr, Mn, Fe, Co, Cu, Sn,
Sb, Pb. The following natural standards were
employed: albite (Na); olivine (Mg); microcline
(K, Al); clinopyroxene (Si, Ca); sodalite (Cl),
apatite (P); ilmenite (Fe, Ti); spessartine (Mn);
chromite (Cr) and cerussite (Pb). Metallic cobalt
and metallic antimony were used for Co and Sb
calibration, while synthetic cassiterite, a Cu,,Sn,
alloy, and synthetic Pb,Ag Sb S . were used for
the calibration of Sn, Cu, and S, respectively.
The analyses were performed operating at 15
kV, 20 nA, using counting times of 5, 10, 5 sec.
on background-peak-background, respectively.
To prevent the known migration phenomenon
of alkalis under the electron beam, a 30 um
defocused electron beam was used. Several
points were analysed on each sample to test
the homogeneity, and the mean value of all the
measurements was calculated. The results were
processed for matrix effects using the PHI(rZ)
absorption correction of the Probe programme.
The measured accuracy for the analysed

35 Donovan and Rivers 1990.

elements was better than 3%, while precision
was between 1-2% and 2-3% for major and
minor constituents, respectively. The results are
reported in Table 1.

Scanning Electron Microscopy

Backscattered electron images (BSE)
and energy-dispersive (EDS) spectra were
collected on polished samples, using a ESEM
Quanta 200 environmental electron scanning
microscope equipped with an energy dispersive
spectrometer OXFORD - SATW at the Centro
Interdipartimentale Grandi Strumenti of the
University of Modena and Reggio Emilia. The
analyses were performed on the same polished
and carbon coated samples used for the EMPA
analyses, with an acceleration voltage of 25 kV
and a working distance of 12 mm. The BSE
images were mainly collected on opaque glass
samples to highlight the presence of crystalline
opacifying agents in the glass matrix, and EDS
analyses were run to obtain qualitative chemical
analysis of the inclusions.

REsuLTS

From the reported data, it appears that
almost all the samples are quite homogeneous.
In Fig. 2, the levels of K,O and MgO show that
all the samples analysed, regardless of typology
and colour, were produced starting from an
inorganic sodic source of alkalis, which was
probably natron, as confirmed by the high levels
of Na,O. The plot of Fig. 3, reporting the Al,O,
and CaO contents of the analysed glass, further
emphasizes the chemical homogeneity of the
sample sets. All the samples show levels of Al O,
and CaO ranging from 1.83-2.53 wt.% and 7.18-
8.43 wt.%, respectively; the only exclusion is
represented by LV-4y in which the percentages
are diluted as a consequence of a high lead
content. The major differences are related to
the colour of the samples. Iron is present in
all samples in very variable percentages: the
highest iron oxide levels are from the turquoise
portion of LV4 and from the two blue portions of
the alabastra LV1 and LV2. The other two blue
samples, on the contrary, have rather low levels
of FeO, comparable with those found in the
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LV1-b LV2-b LV3-w LV3-p LV4-t LV4-y LV5-b LV6-b
Color blue blue white purple turquoise | yellow blue blue
Typology | alabastron alabastron alabastron alabastron alabastron alabastron oinochoe amphoriskos
SiO, 69.29 66.53 68.69 67.72 65.13 62.67 68.54 67.86
ALO, 2.04 2.53 2.13 2.07 2.26 1.92 1.97 1.83
TiO, 0.06 0.09 0.07 0.07 0.09 0.05 0.07 0.05
MnO n.d 0.08 n.d 2.29 0.07 n.d n.d n.d
MgO 0.42 0.58 0.42 0.42 0.42 0.31 0.37 0.42
FeO 1.56 1.81 0.39 0.45 2.86 0.66 0.57 0.54
CaO 8.43 8.12 7.77 7.63 7.18 5.38 7.80 7.84
Na, O 13.49 15.79 15.85 14.91 13.87 12.22 17.01 16.88
K,0 1.02 0.59 0.62 0.69 0.56 0.39 0.34 0.38
Sb,0, 0.27 0.15 2.49 0.10 0.40 0.59 0.49 0.07
Cu,0 0.09 0.61 0.04 0.09 5.17 0.18 0.07 0.37
PbO 0.73 0.20 0.02 0.04 4.53 14.47 0.10 0.06
SnO, n.d n.d n.d n.d n.d n.d n.d n.d
CoO 0.05 0.03 n.d n.d. 0.06 n.d. 0.10 0.12
SO, 0.17 0.28 0.31 0.30 0.27 0.19 0.13 0.22
Cl 0.45 0.72 0.96 0.93 0.91 1.04 1.49 0.91
Cr,0, n.d n.d n.d n.d n.d n.d n.d n.d
PO, 0.09 0.14 0.04 0.04 0.12 0.09 0.05 0.11
Totals 98.20 98.10 99.85 97.76 101.93 100.58 99.13 97.60

Table 1: Chemical analyses (oxides weight %) obtained by EMPA for the analysed vessels. (abbrev. n.d. non

detected).

white, yellow, and purple samples. Manganese
oxide is present at trace level in most of the
analysed samples (the values reported in the
tables are very close to the detection limit of
the instrument), and only the purple trail has
higher levels (2.29%) of MnO. The highest
level of Cu,O is found in the turquoise trail of
sample LV4, while cobalt oxide is present at
levels around 0.10-0.12 % in the blue body of
the oeinochoe and of the amphoriskos; a few
hundreds ppm of Co (sufficient to impart a deep
colour) are also present in the blue body of the
LV1 and LV2 alabastra and in the turquoise trail
of sample LV4. Lead and antimony are present
in widely variable percentages: high levels
of PbO are found in the yellow and turquoise
trails of sample LV4, representing 14.47% and
4.55%, respectively. In all the other samples,
lead oxide never exceeds 1%; in the purple,
white, and blue glass of LV5b and LV6b, it does
not exceed 0.1%. Antimony is present in high
concentration in the white glass (Sb,0, = 2.49
wt %) while in all the other samples, antimony

59

oxide is lower than 0.6 %. Tin and chromium
were not detected in any of the samples.
Scanning electron microscopy analyses were
performed on the opaque trails of the vessels (the
white trail of sample LV3 and the turquoise and
yellow portions of sample LV4) to understand
the origin/cause of the opacity. The BSE
images collected on these samples (reported in
Figs. 4 and 5) show the presence of abundant
particles with high atomic numbers, which are
higher than the matrix of the white and yellow
portions of the samples while conversely, in the
turquoise decorations (darker port of Fig. 5a)
only a few particles were identified. The BSE
images indicate that while in white samples
numerous particles of a few microns are well
dispersed in the matrix, in the yellow sample the
opacifiers form aggregates and their dispersion
is less homogeneous. The EDS spectra (Figs.
4b, 5b) indicated that all these particles are Sb-
base opacifiers (Ca-antimoniates for white and
Pb-antimoniates for yellow). High levels of lead
were also found dispersed in the glass matrix of



AIHV Annales du 19¢ Congrés, 2012

2.0
M Rhodes (this work) + Spina sites (Arletti et al. 2010)
#Bologna sites (Arletti et al. 2010) @ Mozia site (Arletti et al. 2012)
% 1.0 .
N
+ . to +
®_+ w 1
® Y ete
+ “' &
0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 20
MgO

Fig. 2: K20 vs. MgO for all the samples analysed here compared with literature data from Arletti et al. 2010
and Arletti et al. 2012.
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Fig. 3: CaOvs. AI203 for all the samples analysed here compared with literature data from Arletti et al. 2010
and Arletti et al. 2012 (symbols are the same as fig. 2).
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yellow and turquoise decorations (Fig. 5c¢), in
agreement with the chemical data.

DiscussioN

The alkali composition of the analysed glass
samples allows them to be classified as silica-
soda-lime glass, produced with natron (Fig. 2).
In general, on the basis of the Al,O, and CaO
contents, all the samples were produced starting
from siliceous calcareous sand as the vitrifying
component.

All the analysed samples are deeply coloured
and opaque. The SEM-EDS analyses proved that
the presence of crystalline phases dispersed in
the glass matrix was responsible for the opacity
of the white and yellow glass. The presence of
dispersed particles of Ca,Sb,O, and CaSb,O,, in
white glass — neo-formation phases produced
by adding Sb to a Ca-rich glass batch or raw
glass — and of Pb,Sb,O, in yellow glass is very
common in vessels of this period in Georgia,*
as well as in Italy.’” In the turquoise trail the
number of opacifier particles is probably too low
for detection, as is confirmed by the low level
of Sb found in the chemical analyses. In all the
vessels, the blue glass represents the bulk glass
body to which the decorations were added. The
opaque appearance of this blue glass is due to its
very dark blue colour and its thickness.

The chemical data of this study are
compared in Figs. 2-3 and 6 with other data
from Mediterranean I group vessels recovered
in Etruscan contexts in Northern Italy (Bologna
and Spina sites)*® whose provenance, deduced
on an archaeological basis, was assumed to be
the island of Rhodes; and in a Punic context
in Mozia,” where the presence of Greek
culture (and probably a Greek community) is
documented from the 6" century BC.

36 Shortland and Schroeder 2009.

37 Arletti et al. 2008; Arletti et al. 2010; Arletti et
al. 2011; Arletti et al. 2012.

38 Arletti et al. 2010.

39 Arletti et al. 2012.
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It is evident that the composition of the four
sample sets is extremely similar as regards both
sand and flux components. This clearly indicates
that they could derive from the same production.
Overall, all the data relative to Mediterranean I
glass are relatively homogeneous®* while the
major differences in the results of the chemical
analyses are related to the contemporary beads
rather than to the vessels. These data are also
consistent with those reported by Shortland and
Schroeder* for contemporary Mediterranean
unguentaria from Pichvnari in Georgia. This
leads to the hypothesis that almost all the
glass finds were produced starting from the
same type of sand. All these glass finds could
be derived from coastal sand in the Levant or
a similar source of sand. Comparable results
were obtained from analyses of Iron Age French
beads.*

Fig. 6 reports the levels of CuO and CoO
for all the blue samples analysed in this work
and by Arletti et al. (2010, 2012). The levels of
transition elements employed for the coloration
of the vessels — which in general are subject to
major variations — are very similar in the four
groups and the samples considered show a
homogenous distribution. However, there is not
a clear correlation between the two elements and
the unavailability of trace element compositions
excludes hypotheses regarding the Co ores
employed.

The small number of white, yellow, and
turquoise samples analysed makes it impossible
to compare the different sample sets, but it could
be postulated that the phase employed to impart
opacity to the glass is the same. In addition, it is
noted that the presence of lead in the turquoise
decorations (in general not observed in glass of
this period) is a peculiar trait that is also present
in some turquoise samples from the Bologna
and Spina sites.

40 See e.g. Arletti et al. 2010; Arletti ef al. 2012.
41 Shortland and Schroeder 2009.

42  Gratuze 2009; Gratuze and Picon 2006; Gratuze
and Billaud 2003.
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MEDITERRANEAN GROUPS I AND II CORE-FORMED VESSELS FROM
THE FIRST MILLENNIUM GORDION. COMPOSITIONAL ANALYSES

INTRODUCTION AND AIMS

Core-formed glass from Gordion, in central
Turkey, dates from the 6™ to the early 2™ century
BC or from the Classical and Achaemenid
periods to the Hellenistic era.! This glass is
represented by over 150 vessel fragments of
great significance in terms of their value for the
archaeological investigation of trade, technology
and provenance. Mediterranean core-formed
glass is divided into three chronological
groups, which were subdivided into classes.?
All three groups of core-formed glass have
been excavated at Gordion, which is important,
because it extends the known distribution of
Group I (late 6™ to early 4" century BC) and
Group II (late 4™ to late 3" century BC) into
Anatolia.

Mediterranean Groups I and II are the most
numerous and best represented at Gordion.
They form the basis of this preliminary study
as part of an ongoing program of typological

1 Jones 1995, 21.
2 Grose 1989, 95-174.
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and compositional analyses of Gordion glass.
Forty-seven samples of core-formed glass
from Gordion have been analysed by electron
probe microanalysis (EPMA) with the aims of
addressing key issues about the nature and origin
of core-formed glass found in Anatolia, and of
the relationship between core-formed groups at
Gordion. This study also examines whether the
groups and their sub-groupings or classes can be
distinguished by chemical composition: Group I
from Group II, Class II:A from II:B and so on.

In a broader survey, we have compared
Gordion core-formed compositions  with
those of published core-formed glasses from
other regions. The study of the available data
elucidates the nature of the Gordion glasses in
the context of the wider region and sheds light
on the distribution of core-formed glasses to
Anatolia and around the Mediterranean at this
time.

GORDION AND GLASS

The site of Gordion was one of the key
sites in Central Anatolia in the early to mid-
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1% millennium BC when it was the seat of the
Phrygians. Gordion was situated on major trade
routes that connected it to the Mediterranean
world to the west, the lands of the Near East and
probably also to northern regions around the
Black Sea.

The corpus of core-formed material from
Gordion includes fragments decorated with
the distinctive trailed and festooned threads of
blue, white and yellow that are typical for this
ware. The colour of the samples analysed in the
present study are predominantly dark and light
blue, and translucent and opaque turquoise blue,
which were chosen, because they are the most
abundant and best preserved samples.

Vigorous production of core-formed
vessels began in the eastern Mediterranean
from c. 550 BC following a hiatus after
an earlier period of production using this
technique in the Near East. The majority of
the 6™ to 2" century BC Gordion fragments
belong to the first two of the three main phases
of Mediterranean core-formed glass vessel
production.’* There are 106 fragments from
Group I, which represents the largest group;
34 from Group II; one fragment from the
earliest classes of Group III; and a few Group
II fragments that are unable to be subdivided
into classes. A valuable terminus ante quem
for the core-formed glass found at Gordion is
provided by the Roman sack of the city in 189
BC, an event that marks the end of occupation
of the site for at least two centuries.*

Group I, typically represented by alabastra,
oinochoae, amphoriskoi and aryballoi, is the
earliest and typologically most uniform of
the Mediterranecan core-forming industries
represented at Gordion. Sub-group, or Class [:B,
is the most common at Gordion and was dated
by imported Attic pottery to between the 5" and
early 4" century BC. Based on the distribution
pattern of its products, the workshop (or
workshops) for Group I was probably located
on the Aegean islands or along the coast of Asia
Minor. Rhodes has been nominated as a possible
production site on the basis of the concentration

3 Grose 1989, 95-174.
4 Jones 1995, 22.

of vessels of Group I found in early to mid-5"
century tombs there.’

Group II represents a new core-forming
industry, which arose approximately fifty years
after production of Group I bottles had come to
an abrupt end, probably due to the political and
economic turmoil of the late 5" century BC.¢
Bottles of Group II are characterized by new
forms, decorative schemes and colours, and are
found throughout the Mediterranean basin, but
the production centre(s) is unknown.

Very few examples of Group II had been
reported from western Asia. However, the
material from Gordion changed the picture
when the site yielded a significant number
of bottles (15) from Group II, their presence
indicating that the core-formed vessel market
remained active long after the production of
Group I bottles ended. The body of material
from Gordion also refines our understanding of
the distribution pattern of Group II, making it
clear that the bottles of that group penetrated a
substantial distance into Asia Minor.”

CHEMICAL ANALYSIS

Forty-seven samples taken from core-
formed vessels dated to between the 6" and 3™
century BC (19 of !B, 5 of II: A, 9 of II:B, 1 of
IL:E, 6 of II:G, 7 of II no class attributed) were
chemically analysed via wavelength-dispersive
spectrometrym using a JEOL JXA-8500F
electron microprobe at the University of New
South Wales. Analytical conditions of 20kV
accelerating voltage, 20nA probe current and a
100pm probe diameter were used for analysis.
The X-ray spectrometer was calibrated with
well-characterised standard natural minerals.
Accuracy and precision of results were checked
against secondary standards: Corning Museum
of Glass standard reference glasses A and B® and

5  Harden 1981, 52-53, 157-159; Jones 1995, 26;
Rehren et al. 2005; Shortland and Schroeder 2009,
960; Triantafyllidis 2003; Triantafyllidis 2009;
Triantafyllidis 2012.

6  Harden 1981, 53, 102-103; McClellan 1984,
322-323; Grose 1989, 115.

7  Jones 1995, 27.

8  Brill 1999b, 539-544.
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Samples Na O* Sio* MgO* K,O* CaO* PO * FeO* ALO*

gg’up [:B 15.20 72.50 0.49 0.69 7.82 0.06 1.16 2.09

(n=19) 0.85 1.47 0.15 0.15 0.84 0.02 0.53 0.11

glr)"“P A 17.57 71.35 0.47 0.50 7.39 0.06 0.49 2.16
~ 1.19 1.76 0.10 0.12 0.63 0.02 0.09 0.08

(n=5)

glgoup I:B 17.25 71.03 0.49 0.67 7.48 0.08 0.87 2.13
~ 1.74 1.07 0.09 0.20 0.71 0.03 0.28 0.14

(n=9)

(Gnr:"}‘)p ILE 1774 | 69.50 0.62 0.60 8.29 0.08 0.90 2.27

g]f)oup I:G 16.69 71.00 0.74 0.84 7.67 0.09 0.88 2.08
~ 0.89 1.76 0.45 0.15 1.16 0.01 0.21 0.10

(n=6)

Group 11

unattributed 16.89 70.87 0.51 0.78 7.76 0.09 0.93 2.17

SD 1.86 1.74 0.13 0.31 0.92 0.05 0.15 0.06

(n=7)

Group I

dark blue 15.20 72.50 0.49 0.69 7.82 0.06 1.16 2.09

(n=16)

Group I

light blue 15.57 73.13 0.42 0.62 7.78 0.06 0.37 2.05

(n=3)

Group 11

dark blue 17.28 70.84 0.57 0.67 7.64 0.08 0.79 2.13

(n=25)

Group 11

light blue 18.41 71.38 0.42 0.48 6.69 0.06 0.38 2.19

(n=2)

Table 1: Average reduced compositions of Gordion core-formed glasses in wt% oxide normalised to 100%.

Glen Spectra soda-lime-silica RMO1. Detection
limits were between 40 and 120 ppm; analytical
totals fell between 97% and 99%. Sample
measurements were conducted in triplicate and
averaged results are reported (Table 1). The
accuracy and reproducibility for these analyses
were better than 0.70% absolute for major and
minor elements and 0.06% or better for trace
elements (i.e. <1 wt%).

REsuLTs AnND DIscussion (Table 1)

Most of the glass analysed was dark blue
(41), three specimens were opaque light blue
or turquoise, two light blue translucent and one
amber. Chemical analysis revealed both Groups
I and II from Gordion to be of typical silica-
soda-lime composition with levels below 1.5%
of magnesia and potash (LMLK), indicating
that they are natron or mineral soda fluxed glass
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specimens. These are the two key glass oxides
used to distinguish plant ash and mineral soda
base glass compositions.” The magnesia range
is generally below 0.7 % while the potash
ranges more widely from approximately 0.3
% to 1.2 %. While the compositions of the
two groups are similar, Group I has on average
slightly greater levels of silica (Fig. 1) than
Group II glass and lower average soda content
(Fig. 2). The different classes of Group II are
indistinguishable from each other using base
glass chemistry.

Both alumina and iron may occur as
sedimentary contamination of the silica source.
The range of alumina contents for both Groups
I and II Gordion glass is narrow, being between
approximately 1.9 and 2.4 %, and averaging 2.1
%. Gordion Groups I and II are distinguished,

9  Brill 1999a, 277.



AIHV Annales du 19¢ Congrés, 2012

however, by their iron oxide concentrations
(Fig. 1). In Group I the range for iron oxide is
greater: from 0.3 % to 2.1 %, averaging 1.2 %,
but in Group II the iron oxide content ranges
from 0.4 % to 1.3 %, averaging 0.8 %.

While the LMLK compositions of Groups I
and I are closely similar, they are not exactly the
same. Although the magnesia, potash, lime and
alumina levels are indistinguishable, the silica,
iron and to a much lesser extent, the soda levels,
differentiate the groups. Consequently, this
indicates that they are the products of different
workshops, of a different mix or of different
proportions of raw ingredients. Certainly these
two glass groups are chronologically distinct
and as such, compositional differences are to be
expected, but in general scheme of pre-Roman
glass production, these are small differences in
a generally well-regulated recipe.!

Colourants used in the core-formed glass
specimens analysed include lead antimonate
yellow and calcium antimonate white, both
intended for decorative trails, while the blue
glass was coloured with cobalt, copper or
sometimes a combination of both. Dark blue
glass specimens are coloured with cobalt in
concentrations between 0.05 % and 0.12 %
for Group I, and 0.04 % to 0.24 % for Group
II. Dark blue glass specimens in both groups
also contain small amounts of copper oxide
between 0.02 % and 0.37 %. Elemental
mapping with EPMA confirms that cobalt-
rich areas of dark blue glass are not opacified
with antimony, but may be associated with
elevated iron and be supplemented with
copper. It has been suggested that the cobalt
colourant of the dark blue glass was sourced
from an iron-rich ore and might contribute to
the observed elevated iron levels.!! Indeed,
the glass specimens with relatively higher

10 See Panighello 2012, 2953 regarding the
difference in sands used to make Groups I and II
glass and the supposition that there were different
production centres for Groups I and II glass despite
typological similarities.

11 Shortland and Schroeder 2009, 958; Panighello
2012, 2953 who notes the indications that different
ores have been added as chromophores, although
their nature appears difficult to interpret.

cobalt also have higher iron oxide content
while the copper light blue and amber
glass of both groups have lower iron oxide
content, comparable to that of contemporary
monochrome glass from Gordion (Fig. 1).2
Iron might also enter the glass in association
with the sand source of silica. High iron
quartz sands have been identified on Rhodes, '
for example, which has been proposed as a
glassmaking centre at this time. The lack of
correlation between iron and cobalt as well
as iron and silica in the Gordian core-formed
glass specimens, might be explained by the
addition of iron from more than one source.
Light blue glass from both groups is coloured
with copper from 1 % to 3.3 % (average 2.1
%), contains no cobalt and is either translucent
or opacified with calcium antimonate to form
turquoise opaque glass.

COMPARISONS WITH CONTEMPORARY MONOCHROME
GLASS SPECIMENS

When the Gordion core-formed glass
compositions are compared with contemporary
LMLK monochrome glass from Gordion'* and
from several sites in Greece,'> the same tight
grouping is observed when a comparison is
also made between magnesia, potash and lime.
The higher iron concentrations of much of
the core-formed glass (Fig. 1), especially the
dark blue specimens, and the higher average
alumina concentrations of monochrome glass
distinguish both types from one another (Fig.
2). The light blue and amber glass without
cobalt have similar low average iron oxide
(FeO 0.4%), supporting the theory that there
may be an association between iron and cobalt.
Group [ glass is also distinguished from
monochrome glass by its higher average silica
(monochrome: 70.3 %, Group I: 72.5 %) and
lower average soda levels (monochrome: 18.6
%, Group I: 15.2 %). Group II glass specimens
are closer in composition to monochrome

12 Reade et al. 2012.

13 Triantafyllidis 2003, 134.

14 Reade et al. 2012.

15 Brill 1999b, 62-65, for Vergina, Rhodes and
Olympia; Ignatiadou 2000 for Pydna.
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glass with regard to silica and soda (Group II:
Si02 70.8 %, Na20 17.3 %; Figs. 1, 2). These
comparative results indicate that contemporary
core-formed and monochrome wares, although
not exactly the same, conform to a similar
composition.

Our chemical investigation of the LMLK
monochrome glass specimens from Gordion16
revealed that cobalt blue glass from the Iron
Age, dated to between the 9" and the 7" century
BC, had elevated magnesia and alumina,
amongst other elements associated with an
alum-derived cobalt colourant from Egypt.!”
The fact that cobalt blue core-formed glass
specimens from Gordion have relatively low
concentrations of these oxides, and associated
higher iron content, indicates that their source
of cobalt is different.

The compositional similarities between
Gordion core-formed glass and monochrome
glass from Gordion and Greece, combined
with the use of a non-Egyptian cobalt source,
indicate that the glass found at Gordion came
from another, possibly western source. It
is interesting to consider whether it might
have reached Gordion across land, perhaps
on the trade route via Sardis, or if it was
transported up the coast of Asia Minor and
entered Anatolia from the Black Sea region
to the north. From the 6" century BC, the
Greeks established sea-trading colonies
in this region." The discovery of Group I
core-formed glass at two Georgian sites,
Pichvnari and Tsikishdiri," has suggested the
possibility of overland trade with the north,
perhaps through the Greek trading port of
Sinope, which gave access from the Black
Sea to the heart of Anatolia.? The Gordion
and Georgian core-formed glass compositions
were compared in an attempt to gauge their
similarity or differences as an indicator of
trade connections between central Anatolia
and the Black Sea region.

16 Reade et al 2012.

17 Kaczmarczyk 1986; Wypyski in Lilyquist ef al.
1993.

18 Boardman 1999.

19 Shortland and Schroeder 2009.

20 Boardman 1994, 218-220.
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INTER-REGIONAL COMPARISONS: GROUP

6" to 3 century BC core-formed glass
from Gordion is different from the preceding
Late Bronze Age Egyptian and Iron Age Near
Eastern cobalt blue-coloured glass, but bears a
chemical likeness to contemporary monochrome
Gordion and Greek glass specimens.?! It is now
valuable to compare the Gordion Group I glass
specimens with those from other neighbouring
regions to the west and north. Analyses have
been published for core-formed glass from
Georgia,” from Rhodes® and from sites in Italy:
Spina,?* Bologna,” Mozia* and Adria.”

While all glass specimens considered here
are of LMLK composition, with closely similar
levels of soda and lime, they do not appear to be
exactly the same. The plot of alumina and silica
(Fig. 3) best illustrates the distinction between
them and suggests possible differences in the
source of silica, as neither of these elements
is colourant-related. Group I glass specimens
analysed from Gordion are dark and light blue
while those analysed from other sites vary, for
example, Georgian glass is coloured black,
brown, light blue, white and yellow.?

The iron oxide levels in core-formed glass
specimens from both Gordion and Georgia are
high when compared with the relatively low
levels of iron oxide in contemporary LMLK
monochrome glass from Gordion. The glass
specimens from Georgia with the highest iron
content are black and contain cobalt (with one
exception, P4bl), but there is also one high-iron
yellow glass sample (P2y).? All except six of
the Gordion glass specimens are cobalt blue

21
22
23
24
25
26
27
28

Reade et al. 2012.

Shortland and Schroeder 2009.

Triantafyllidis ez al. 2012.

Arletti et al. 2010.

Arletti et al. 2010.

Arletti et al. 2012.

Panighello et al. 2012.

Shortland and Schroeder 2009, 955.

29 see also Arletti et al. 2010, 711; Arletti et
al. 2011, 2097-2098; Arletti et al. 2012, 3399;
Panighello 2012, 2953 regarding the association of
high iron levels due to iron accompanying the lead
minerals added to achieve the colour and opacity of
yellow glass.
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Fig. 1: Scatter plot of silica versus iron oxide for
Gordion Groups I, Il and monochrome glasses [*
indicates reduced composition].

Fig. 2: Scatter plot of soda versus alumina for Gor-
dion Groups I, Il and monochrome glasses [* indi-
cates reduced composition].
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Fig. 3: Scatter plot of silica versus alumina for
Group I glasses from Georgia (Tsikishdiri, Pich-
vnari), Rhodes, Italy (Spina, Bologna, Mozia, Adria)
and Gordion. References cited in text [* indicates
reduced composition].
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Fig. 5: Scatter plot of soda versus potash for Group
I glasses from Georgia (Tsikishdiri, Pichvnari),
Rhodes, Italy (Spina, Bologna, Mozia, Adria) and
Gordion. References cited in text [* indicates re-
duced composition].

Fig. 4: Principle Components Analysis plot for
Groups I and II glasses from Gordion and Group 1
glasses from Georgia (Tsikishdiri, Pichvnari). Refer-
ence cited in text.

with iron levels ranging from 0.5 % to 2 %.
Shortland and Schroeder® similarly commented
that cobalt was often, but not always, associated
with elevated iron and zinc content, perhaps
indicating an iron-rich ore source. The light
blue Gordion glass specimens are coloured
with copper, but the Georgian light blue glass
examples contain both cobalt and copper - an
interesting variation that raises the question of
whether there are different colouring traditions
involving either the separate use of cobalt and
copper, or the combination of the two to produce
blue. It is difficult to assess whether this would
be likely to occur in one workshop or whether

30 Shortland and Schroeder 2009, 958.
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it suggests multiple workshops with different
methods of making blue glass.

Principal Components Analysis confirmed
that there are differences between Group I
glass from Georgia and Gordion, and Gordion
Group I and II glass (Fig. 4). A student’s T-Test
was applied to the Gordion and Georgian data,
confirming that the differences between the
average concentrations of alumina, potash and
phosphorus oxide are significant. The subtle
differences revealed by the data suggest that
Gordion and Georgian core-formed glass had
different origins - creating debate over whether
the glass reached Gordion a different way from
the Black Sea trade route to the north, or at least
not from the Georgian source. However, we
are not yet able to prove where and how many
production centres existed at this time.

The analysis of Group I core-formed glass
from Spina, Bologna and Adria in northern
Italy, Mozia on Sicily and Rhodes have
revealed closely similar levels of magnesia and
potash content. The Italian and Georgian glass
specimens have lower average potash levels than
those of Gordion and Rhodes. The Italian glass
specimens have a higher average level of soda
than other glass while the Rhodian examples
have the lowest average concentrations of this
oxide and are closest again to the Gordion glass
samples (Fig. 5).

Further comparisons with the Group I glass
specimens show that the silica content of
Gordion glass is on average higher than that
of Italian glass while that of the Georgian,
Spina and Rhodian glass specimens range
more widely than their Gordion counterparts
(Fig. 3). The Bologna glass samples have the
lowest average silica content. All groups have
a similar range of iron oxide concentration,
regardless of colour. High levels of iron oxide
are not always associated with the presence of
cobalt in core-formed glass. The majority of
light blue or turquoise glass specimens from
Italian sites are coloured by copper, with a few
examples coloured by copper and cobalt, as
is the case with the three light blue examples
from Georgia. Alumina concentrations are on
average greater in the Rhodian and Georgian
specimens than in those from Gordion and
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Italy (Fig. 3). The reason for these differences,
and whether they are significant enough to
suggest different locations of manufacture, is
yet to be resolved. Gordion Group I glass is not
consistently similar regarding all oxides to any
one of the comparative groups from different
sites.

INTER-REGIONAL COMPARISONS: GROUP 11

There are fewer Group II compositional
analyses available for comparison with Gordion
glass. There are none reported from Georgia,
confining the comparisons of Gordion glass to
those from Spina,’! Adria** and Mozia* in Italy,
and from Rhodes.** Overall, the Group II glass
compositions are more consistent and less wide-
ranging than Group I glass, when all reduced
glass oxides are considered.

CONCLUSIONS

All Gordion core-formed glass specimens
conform to the silica-soda-lime LMLK
profile. Groups I and II glass specimens can be
distinguished to some extent by reduced glass
oxide concentrations when sufficient numbers
are compared. As with all glass considered in
this study, the similarities are close and to assign
a single glass specimen to a group using base
glass chemistry alone would be unwise.

A comparison of chemical compositional
evidence from the data and other published
contemporary glass specimens revealed that
there are differences of some significance among
Group I glass samples from different regions,
leaving open the question of whether there are
multiple production locations. The different
physical classifications of Group II cannot be
distinguished by reduced glass composition.
These glass specimens appear to form a more
consistent compositional group - regardless of
excavation provenance - and therefore, suggest
centralised production.

31 Arletti et al. 2011.

32 Panighello ef al. 2012.

33 Arletti et al. 2012.

34 Triantafyllidis et al. 2012.
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Cobalt was derived from a non-alum source
and acts as a dark blue colourant, either alone or
together, with supplementary copper. Light blue
or turquoise glass of both groups from Gordion
and Italian sites are coloured with copper,
while some Italian and all three Georgian glass
specimens are coloured by both copper and
cobalt. Whether this is due to random survival
and a small sample set or to the existence
of different colouring traditions requires
further investigation. By comparison with
contemporary monochrome glass, core-formed
glass may have elevated iron concentrations,
particularly when coloured with cobalt. Iron
would have been incorporated into these glass
specimens as a component of the silica sand
sources and could be associated with the lead
used to colour yellow glass.*

There is still much work to be done to
establish where Mediterranean core-formed
glass was made and by which route it reached

35 See footnote 29. No yellow glass from Gordion
was analysed.

Gordion. It is anticipated that trace element
analysis and increasing numbers of analysed
glass specimens from other sites that can
be used for comparison will provide greater
clarity regarding the nature and distribution of
core-formed glass around the Mediterranean
region.
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STAMPOLIDIS Nikolaos

A “HOMERIC” GLASS OBJECT FROM THE NECROPOLIS OF

ELEUTHERNA, CRETE

For the past 28 years, an extremely interesting
necropolis has been undergoing excavation at
the Orthi Petra site on the western slope of Prine
Hill at ancient Eleutherna, which is located near
Rethymnon on Crete.! Although its boundaries
have yet to be discovered (Fig. 1), one very
important part has been excavated.

Three types of burial practice’ presenting
minor variations have been identified: (1)
cremation, primarily for adult males belonging
to a warrior aristocracy; (2) pithos burial in large
vessels, chiefly for women of a certain status
and wealth, and in smaller vessels for minors of
both sexes; and (c) pit graves, below ground or
at ground level.

The same necropolis also contains grave
monuments above ground, interred or semi-
interred; some are fully or partly hewn in
the marly limestone of the hill while others
are stone-built, of rough stone or ashlar, and

1  See most recently: Stampolidis 2004, 117-138
and 234-295; Stampolidis 2008, 105-170.

2 More explicitly on the burial practices, see
Stampolidis 2004, 119-132; Stampolidis 2008, 105-
132.
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with or without any architectural decoration.’
Additionally, dozens of plain or decorated grave
stelae and even Oriental/Phoenician type cippi
have also been located there.* The number,
quality and different places of origin of the
grave goods found at the necropolis also require
attention.’

Outstanding among the large-built, semi-
interred burial monuments is a tomb, discovered
approximately three years ago at the north-
central part of the excavated necropolis.
Building M (Fig. 2),° as it was named from the
excavation section it belonged to, was built
of rough irregular limestone. Its approximate
external measurements are: 3.30 m long from
east to west and 3.10 m wide from north to

3 Stampolidis 2004, 122-125 and 132-134 and
Stampolidis 2008, 133-137.

4  Stampolidis 2004, 134-136 and Stampolidis
2008, 139-140.

5  Stampolidis 2004, 234-295 and Stampolidis
2008, 151-160 and sporadically.

6  Stampolidis 2008, 134-135 fig. 88 (during ex-
cavation). For a first presentation see Stampolidis
2012, 177-188.
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Fig. 1: Aerial photo of the Eleutherna necropolis.

south; its entrance opening, between the pillars,
is approximately 1.22 m and its surviving height
ranges from 1.50 m (to the west) to 1.90 m (to
the east).

Towards the tomb’s western half, to the north
and east respectively, are two built pillars with a
height of 0.45 m. East of these pillars, we found
the skeletons of 4 women, aged approximately
72, 28, 16, and 13%,7 placed and apparently
adorned with gold-bedecked garments that have
since deteriorated, thus leaving the cut-out gold
sheets in place. At the same time, jewels of
gold, silver, bronze, amber and semi-precious
stones (rock crystal, carnelian, amethyst and
so forth), scarabs (of Egyptian blue, amber or
faience), and tesserae of various materials also
covered the bones. Other outstanding objects
include a bronze bull figurine, two small saws,
a small bronze measuring spoon and 5 gold
pectoral ornaments, three of which are half-
moon shaped: one bears depictions of a young
god or hero among lions, one with the heads
of two warriors and another with the bust of

7  Agelarakis 2012, 189-204.

Fig. 2: The funeral bulding M during excavation.

what appears to be a lion. The wealth of vases,
bronze, clay and some faience is remarkable.
There are 70 vessels, of virtually all shapes,
amphorae both with and without lids, basins,
jugs, lekythoi, phialae and so forth.®

So far, the building itself is unique in the
Orthi Petra necropolis, and the wealth of grave
offerings leave no doubt as to the high social
status of the 4 women.

8  Stampolidis 2012, 205-233.

76



A “HOMERIC” GLASS OBJECT FROM THE NECROPOLIS OF ELEUTHERNA, CRETE

Fig. 3a: Particular of the skeletons (right) and the
clay amphoras including the amphora with the glass
phiale in its neck.

Fig. 3b: The neck of the amphora with the glass
phiale inside.

Of the 4 large amphorae found practically
against the eastern wall of the building,
the second from the north is unfortunately
broken; this however, allows us to distinguish
differences in its clay compared to that of
others and hence enables us to conclude it was
imported into Eleutherna (Fig. 3).* With regards
to both material and quality, its mouth was
closed with an exceedingly rare and practically
intact (except for some minor damage) vase,
which had been placed with its base facing up,
rim to rim with the amphora.

It is a glass phiale 14 c¢cm in diameter, with
a preserved height of 4.2 cm and is just 3 mm
thick (Fig. 4)." It has a central omphalos, which

9  Stampolidis 2012, 39-40; 179 fig. 6; 180; 226
no. 73 and fig.
10 Stampolidis 2012, 217, no. 45 and fig.
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Fig. 4a-b: The glass phiale (bottom and profile).

provides the starting point for 46 flat ribs that
cover the entire exterior surface and terminate
at a flat recessed band, 1 cm high, below the
rim. The exterior surface has deteriorated to an
off-white colour with brown spots. In places
without corrosion, the exposed surface reveals
a colourless greenish glass core.

The remarkable exterior surface of the
vase indicates the material had been spread
evenly over a mould. Contrariwise, the internal
surface, especially towards the bottom, appears
irregular, as if it had been sloppily applied or, at
least, with less care.

The composition of both the corroded
surface and the exposed glass of the Grave
M phiale was investigated. The investigation
was carried out before and after the removal of
the surface corrosion at specific points of the
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rim over a length of 2 cm. The analyses! were
performed with XRF and two X-ray sources,
Am-241 (for elements with a higher atomic
number) and Fe-55 (for elements with a lower
atomic number):

- Elements with a higher atomic number
(higher than iron): The elements Sr (strontium),
Zr (zirconium), Sb (antimony) and Ba (barium)
were detected in levels similar to those of the
untreated approximate level “white part”, i.e.,
Sr (strontium, 385 ppm), Zr (zirconium, 16
ppm), Sb (antimony, 2766 ppm, i.e., 0.27%) and
Ba (barium, 106 ppm).

- Elements with a lower atomic number
(lower than iron): here too, essentially similar
results were originally obtained from both the
cleaned and the unclean part (3 points of the
phiale’s rim were tested, one on the cleaned
part and the other two on the unclean part of
the rim).

However, a difference did appear in relation
to the first results with regard to silicon and
potassium (the rim appears to contain much
less silicon and potassium). This difference has
nothing to do with whether the rim was cleaned
or not. It is telling that the same area of the rim
was tested “from above” as well as “from the
side” and that the test “from above” indicated
much less silicon and potassium (practically
undetectable) than the “side” test (its results are
similar to the “flat surface” test).

Although the phiale of Grave M at Eleutherna
is made of a rare material, in typological terms,
glass belongs to the series of metal phialae
(primarily bronze) we are familiar with, thanks
to various sites (sanctuaries and graves) located
mostly in the Near East, and the eastern and
central Mediterranean.”” The diameter-height
relationship rule is frequently mentioned in

11 All analyses have been possible with the gener-
osity of Professor N. Kallithrakas - Kontos from the
Polytechnic School of Crete to whom I would like to
extend, once more, my thanks.

12 See for example Anatoliki Mesogeios, 244 nos.
299 (from Ampelokipi, Knossos) and 300 (from
Eleutherna), both imports from Asia Minor or the
Near East; Eastern Mediterranean, 124 no. 23; Sea
Routes, 440-442 nos. 751 ff. from various find spots
(some with a small central boss as ours).

literature” regarding 7™ century BC phialae
(where the classic ratio is considered 1:3).
Taking into account the wear at the end of the
rim and assuming its height was more or less 4.5
cm, the proportions of this particular phiale are
of a smaller ratio than 1:3 when the diameter-
height relationship rule is applied, therefore
suggesting a slightly earlier date of origin. The
phiale was found on the neck of a late 8™ century
amphora and so the phiale can most probably be
dated to at least the second half of the 8" century
BC even though such a fragile and sumptuous
vase had been placed in a large clay vessel —
apparently with a longer proven life-expectancy
— dating several decades later.

Be that as it may, the rarity and opulence
arising from the material itself,'* makes the
Eleutherna specimen unique, not only due
to its preservation, but also due to its early
chronological appearance. Contemporary vases
are rare and only those from Gordion in Asia
Minor® - even broken specimens — are familiar
to us. However, the Eleutherna phiale differs
essentially from the Phrygian finds since it is
uniquely decorated with ribs, and additionally,
seems to have a different composition.'

The dozens of objects found at Eleutherna
are made of different materials: clay, gold,
silver, bronze, glass, faience, ivory and so
forth, which were imported into the necropolis
from a number of geographical longitudes and
latitudes: from Crete, the Aegean Islands, the
Peloponnese, Attica and the Dodecanese to
Cyprus, Phoenicia, the Syro-Palestine shore,
Egypt and so forth. There is nothing unusual
about the presence of this glass phiale in
Eleutherna; rather, it provides one more piece
of evidence that reflects the direct or indirect

13 Cf. Stampolidis 1994, 112 ff. and especially
115, 177-118 with the relevant bibliography.

14 Cf. Triantafyllidis 2004 on kyanos and glass,
their rarity and their association with gods, kings and
priests.

15 Cf. e.g. tumulus P, von Saldern 1959, 23-27, fig.
1-2; Young 1981, 32 fig. 18, pl. 15A-B. Also Howes
Smith 1981, 11 note 76. Jones 2005, 104-108.

16 The absence of potassium indicates that the row
glass was probably made with natron, not plant-ash
like the Gordion tumulus P phiale.
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relations of Crete and 9, 8" and 7" century BC
Eleutherna with the Aegean, the East and the
Central Mediterranean.!’

The use of the vase for libations was
associated primarily with sanctuary, but also
with funerary rites, and once again demonstrates
that (a) it might belong to the funerary rites
conducted for the last time at Grave M before
being used to serve as an amphora cover
for eternity, or (b) it belonged to one of the
women found buried inside. In the latter case,
one might attribute a priestly function to the
deceased who possessed the phiale in life. Of
all possible hypotheses, this conforms best to
modern bibliographical interpretations,'® which

17 Cf. Stampolidis 2004, 234-295 sporadically and
Stampolidis 2008, 112 ff. and especially 151-160.

18 See most recently Stampolidis 2012, 44-45 and
notes 96-99; Chryssostomou and Chryssostomou
2012, 373; Ignatiadou 2012, 395-396; Kottaridou
2012, 418-420.
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state that phialae primarily made of metal found
in female graves, are linked to a priestly rank.
Of course, a combination of the two theories
referred to above cannot be excluded under any
circumstances.

In any case, the glass phiale of Eleutherna
— presented briefly for the first time at this
conference — is among those extravagant rarely
complete preserved objects, which when its data
is published in full and when compared with the
material of other glass objects (mainly necklace
beads)! from the same necropolis, will shed
light on numerous questions and hypotheses
that archaeology raises - especially on the
dissemination of the Homeric epics.

19 Dated from the 9" to 7 century BC of different
sizes and colours resembling to analogous examples
from Ialysos on Rhodes or Delion on Paros etc. (see
Anatolike Mesogeios, 225 no 266; Sea Routes, 522
no. 1019 and 524 no. 1025 with figures.
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IGNATIADOU Despina

EARLY GLASS IN METHONE

Ancient Methone was a city on the west
coast of Pieria, to the north of ancient Pydna
(present day Makrygialos).! The city flourished
due to two main factors. Firstly, it was built clo-
se to the ancient north-to-south axis of mainland
Greece and had easy access, not only to central
and western Macedonia, but also to the Balkan
hinterland. Secondly, the city had the safest har-
bor in the Thermaic Gulf. Today, the ancient
settlement is approximately 500 m away from
the coastline due to alluvial deposits of three ri-
vers. In antiquity, the sea was at the east edge of
the settlement, where it formed the east harbor.
Immediately to the north was a second harbor,
which was protected from both the north and
south strong winds that often blew in the region.
This double harbor became a center point for
trade in the Aegean.

The area had been inhabited since the Neo-
lithic period, but Methone was built ca. 733 BC
as a colony of Eretria and, according to the sour-
ces, it was the first colony in the north Aegean.

1 On the history of Methone see Tzifopoulos
2012.
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In early antiquity, this area was still called Thra-
ce and was the homeland of Orpheus who was
born in the city of Leibethra, which was nearby.
Methone was named after Methon who was an
ancestor of Orpheus.

The colony maintained contacts with her
metropolis and was a member of the Athenian
League. Additionally, she had supported a con-
tender for the throne of Philip II. The Athenian
presence in Macedonia disturbed King Philip,
who decided to subdue Methone and banish the
Athenian Navy from the area. During the fier-
ce siege of Methone, the king lost his right eye.
The city was defeated and was transferred to the
hinterland, her territory distributed to Macedo-
nians. The original inhabitants were forced to
abandon it, taking only one piece of clothing.
In 354 BC, the city was destroyed by Philip and
was never inhabited again, thus giving the ar-
chaeologists the rare opportunity to excavate a
closed context.

During the last few years, limited excavati-
on research has taken place in three parts of the
city: the East and the West hill and the flat area
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between them. Glass finds were unearthed in all
three areas: the ““Ypogeio”, the Agora, and the
Acropolis.?

Some of the glass pieces were surface fin-
ds, revealed to be core-formed glass fragments,
blown-glass fragments, and beads. The general
picture that the surface finds create becomes
much clearer when objects found in stratigraphy
are closely examined.

GLASS IN THE “YPOGEIO”

The earliest glass finds date to the Geometric
period and were excavated in the “Ypogeio” at
the top of the East hill. The “Ypogeio” was a
basement approximately 3.5 by 4 meters, and 12
meters deep. It was dug in the 8" century BC
by the first settlers, probably to serve as a cool-
ing cellar. It was filled with soil in a relatively
short time in the 8" or beginning of the 7" cen-
tury BC. Masses of pottery sherds were found
in the fill. The earlier examples are Euboean
pottery from the 8" century BC and were ob-
viously brought by the colonists. Some sherds
are also inscribed in the Euboean alphabet. The
fill contained debris from workshops for vari-
ous materials. Evidence shows the working of
bronze and gold, ivory, bone, tusk and glass.?
Glass beads were also found in the basement fill
and those can therefore, be securely dated to the
8™ century BC, or shortly after (Fig. 1).

The beads are both undecorated and deco-
rated. The undecorated are two colorless round
beads, one greenish and the other bluish green,
as well as one blue ring bead. Similar undecorat-
ed beads are quite common in central Macedo-
nia, but have not been studied to date, with the
exception of those from Thermi (Sedes).* Most
interesting are the decorated kind, which are six
eye beads and triangular with spiral eyes. The
beads are dark and the eyes are white opaque
with the exception of one very well preserved
bead with one white and two yellow spiral

2 Regarding the excavations in the area and also
the sites discussed here see Bessios et al. 2004; Bes-
sios et al. 2008; Bessios 2010, 61-63, 104-111, 305-
314.

3 On the “Ypogeio” see Bessios 2012.

4 Ignatiadou, Chatzinikolaou 1997.

eyes.” Contemporary triangular eye beads were
found in Dailaki, Kastoria, but with round rather
than spiral eyes.® The origin of a single find with
spiral eyes is unfortunately untraceable.’

GLASS IN THE ACROPOLIS

The Acropolis occupies the West hill of the
site. It is a trapezoidal hill, which was origi-
nally fortified. Erosion has destroyed the city
walls and only some tunnels survive. This was
the location of the Bronze Age cemetery of the
settlement where some pit graves have been in-
vestigated. Later, the settlement was extended
over this area too. Two apsidal public buildings
of the 7™ century BC can be also recognized
by their post holes. Glass finds were recovered
from excavation trenches dug in three stone
buildings (Fig. 2). The buildings and the small
finds indicated workshop activity through the
use of pyrotechnology. A hearth with remains of
molten bronze was also excavated. The build-
ings were destroyed by fire in the second quar-
ter of the 6™ century BC. The stratified glass
finds are therefore, dated to before this time.
The following beads are also all known to have
been found elsewhere in the region:® a brown,
round and slightly conical version; an off-white
disc beads; two brown ring beads; an off-white
round bead; and a blue conical example.

(GLASS IN THE AGORA

Between the hill of the “Ypogeio” and the
Acropolis hill, part of the Agora (the Forum)
was revealed, as well as the trade and political
center of Methone, where monumental build-
ings were excavated around an empty space,
probably an open square.

The excavation of the Agora provided most
of the glass finds from Methone: 29 tiny frag-
ments of core-formed vessels; 6 fragments of

5 On the technique see Spaer 2001, 52.

6  Glass Cosmos 2010, cat. nos. 19, 21, 27 (D. Ig-
natiadou); see also the examples without traceable
origin 386, 388 (A. Dimoula).

7  Glass Cosmos 2010, cat. no. 387 (A. Dimoula).
8  Ignatiadou, Chatzinikolaou 1997, chart A.
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2

Fig. 1: Stratigraphy and glass beads found in the “Ypogeio”.
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Fig. 2: The three buildings revealed in the Acropolis and the beads found there.
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Fig. 3: Core-formed glass fragments found in the Agora.

rods; one gem; one colorless vessel-fragment;
and 56 beads. They were all found inside or out-
side the buildings, all of which also provided
evidence for the operation of workshops.

Of the core-formed fragments (Fig. 3), the
most interesting example is part of a blue neck
with yellow rim (Fig. 3 center). The irregular
tooling and the hole probably indicate a reject
discarded somewhere near the workshop. It was
found with pottery of the 6™ and the 5™ century
BC.

Building A

Building A is a public building of the sec-
ond quarter of the 6" century BC (Fig. 4). It has
three rooms which were dated by silver coins,
tetradrachms of Athens and Macedonia. In the
5% century BC, a stoa was added at the front
(north) side. Two earlier buildings were found
below its foundation levels, buildings D and E
to the West. Of those, the earliest is building D
which was constructed from the 7" to the 6"
century BC.

The beads are the most interesting finds of
this sector. Most of them are transparent pop-
py-seedpod beads, widely known as melon or
ribbed beads. These were being manufactured
from the 9% or 8" century BC from amber or
dark glass. They are not associated with Egyp-
tian melon beads, but they evoke the gold or
crystal poppy seedpods of the Bronze Age. The
early poppy beads have more ribs than the later
versions, usually six or seven, and the earliest
are also usually decorated with transverse trails
of a second color.? This is later reduced to a sin-
gle revolution or it disappears completely. The
plain poppy beads usually have five ribs and are
made of transparent light blue-green glass. They

9 A dark bead with yellow thread was found in
a 7" century BC grave in Thermi (Sedes); see Igna-
tiadou, Chatzinikolaou 1997, 63-65, fig. 15, chart
Bla; also Glass Cosmos 2010, cat. no. 307 (E. Skar-
latidou). An 8" century BC example was found in
the sanctuary of Ammon-Zeus / cave-sanctuary of
Dionysus in ancient Aphytis (Chalkidiki); see Glass
Cosmos 2010, cat. no. 443 (D. Ignatiadou).
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Fig. 4: Agora. Public stoa-building A and the glass objects found inside it (North is to the left).

were thought to have been manufactured in the
classical period, judging by their appearance
from the 5%-4" century BC Macedonian burials.
Yet the result of this study, in light of the stra-
tigraphy, is surprising as now it can be proven
that these beads were manufactured from the 6™
century BC and were sometimes two centuries
old when they were deposited in the graves. A
necklace of 33 early poppy beads (with six ribs)
was found in a 5 century BC grave in Souroti,
near Thessaloniki,!® and contemporary isolated
finds were also found in the late 5" to the early
4" century BC burials in Thermi (Sedes).!! A
five-rib type, prevalent in Methone, was found
in a BC 350-300 burial in nearby Pydna.?

10 Glass Cosmos 2010, cat. no. 321, (K. Havela, D.
Ignatiadou).

11 Ignatiadou, Chatzinikolaou 1997, chart BS.

12 Glass Cosmos 2010, cat. no. 87 (D. Ignatiadou).
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In stoa-building A, beads were found in
both the rooms and in the stoa, in strata dat-
ed to as early as the 6™ century BC. A single
glass gem was found in the east room. It is a
blue undecorated gem and was found under the
fallen roof; it is therefore dated to the first half
of the 4" century BC, before its destruction in
BC 354.

In the west room, in a trench dug deeper
along the south interior wall, a biconical am-
ber bead and fragments of light blue rods were
found. One rod fragment was found outside the
building. The rods were drawn by twisting. A ta-
pering fragment of similar fabric but of smaller
diameter is also preserved. These rods appear to
be of the same kind of glass like most of the
poppy beads. They are obviously unused rods
intended for making the poppy beads through
winding. The tapering fragment is the thin end
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Fig. 5: Agora. Public stoa-building A and the glass objects found outside it (North is to the left).

of the hot mass of glass pulled to create a rod."
Black figure pottery found together with the
rods dates the stratum and this bead, indicating
activity in the 6" century BC.

A single large bead with a transverse yellow
revolution (Fig. 4, upper row, second from left)
is of a type also found on another central Mace-
donian site, the Mieza cemetery. Several such
beads were found there in a burial of the second
quarter of the 5™ century BC.'*

Several beads were found outside the build-
ing, mainly along the outer east and north wall,
and also to the west where earlier buildings D
and E are preserved at a lower level (Fig. 5).

Building B
Building B has two rooms from the 6™ centu-
ry BC and front yard of a later date. This build-

13 E.g. Spaer 2001, 16 c.
14 P 1673, grave 93. Romiopoulou, Touratsoglou
2002, 95, pl. 13 with bibliography, and also chart 1.

ing was identified as an ironsmith’s workshop
due to the nature of the finds there.

Here the poppy beads were fewer and four
eye beads were also found (Fig. 6). They are of
common types, except the last one in the bottom
group; this blue bead with four composite white
eyes and with eight yellow blobs is unknown
elsewhere in Macedonia.

BEAD MAKING IN METHONE

While most of the eye, ring and conical be-
ads survive intact, all of the poppy beads were
found broken. The two whole examples were
one unstratified and one surface find (Fig. 7).
The majority was either broken in antiquity or
presents some kind of flaw. Some have disfi-
guring protrusions, as do two undecorated and
one eye bead. One has a big pit, which perhaps
started as a bubble and another one a transver-
se dent, perhaps caused by awkward handling.
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Fig. 6. Agora. Public building B — the ironsmiths workshop (North is to the left).

Others have irregular or flawed ribbing. An in-
teresting find is that of a bead from which an
oblique slice is missing. The exposed surface
has the same soft contour and corrosion like the
rest of the surface; it therefore seems that the
bead was exposed to heat after it was broken in
antiquity and perhaps while still on the mandril.

The prevalence of a single type of bead, the
poppy version, and the existence of rejects and
rods can be considered relatively safe proof for
bead making in Methone from as early as at le-
ast the 6" century BC.
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ARVEILLER DULONG Véronique

UNE COUPE HELLENISTIQUE AU LOUVRE. UNE DECOUVERTE

En 1894, le docteur Daniel Fouquet fit don
au Louvre d’un lot important de fragments de
verre a décor gravé. Le travail de restauration fut
confié, en 2005, a Juliette Dupin qui a partir des
290 fragments réussit avec beaucoup de patience
et un long et minutieux travail d’assemblage
a reconstituer une piéce exceptionnelle.
Exceptionnelle a plusieurs titres, d’abord sa
taille : elle présente une hauteur de 13,5 cm, un
diamétre de 22 cm et une épaisseur de 0,7 cm.
Son poids est également a noter: 1,044 kg. Enfin
sa technique de gravure est assez rare.

DESCRIPTION

La forme est celle d’un bol hémisphérique
profond a bord arrondi souligné d’une rainure
sur la paroi interne. Le décor est en relief: il
s’agit d’un calice de quatorze feuilles larges
et pointues a leur sommet et dotées d’une
nervure centrale tant6t lisse, tant6t hachurée
horizontalement; sur ces dernicres sont ajoutées
des nervures obliques de part et d’autre de la
nervure centrale hachurée, offrant ainsi une
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alternance de feuilles nervurées avec ou sans
décor ajouté plus réaliste. Le fond , défini par
deux rainures concentriques de 6,5 cm et de 5,5
cm est orné d’une rosace a six feuilles a nervure
centrale. C’est sur le cercle extérieur que repose
I’objet (Figs. 1, 2, 3). Aussi bien le décor de la
panse que le décor du fond sont uniques: toutes
les comparaisons citées plus bas offrent un
décor végétal sur la panse mais différent de celui
de la coupe du Louvre: ce sont le plus souvent
des restes de pétales qui peuvent alterner avec
des cannelures (ou joncs). Le second décor est
constitu¢ simplement de feuilles: celles-ci sont
dessinées et gravées généralement sans ajout de
détails (si c’est le cas ils sont trés sommaires). A
cela s’ajoutent une série de pieces ou s’ajoutent
des bossettes en relief entre les feuilles. On ne
retrouve en aucun cas la finesse et la minutie du
dessin des feuilles du vase du Louvre.

LA TECHNIQUE DE FABRICATION

Le processus de fabrication de ce type de
vase a été reconstitué¢ par K. Cummings et décrit
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Fig. 1: La coupe a décor végétal. Musée du Louvre. Copyright Musée du Louvre, Patrick Lebaube.

par M.E. Stern.! Le verrier prenait un bloc de
forme grossiérement carrée et le chauffait a une
température de 700 degrés pour former un disque
de verre d’une épaisseur de 0,7 a 0,8 cm. Puis
le disque encore chaud était placé sur un moule
convexe en céramique et déposé dans le four. Par
son propre poids le disque s’affaisse le long des
parois du moule et le recouvre intégralement.
Le bord du bol est plus épais que le fond par un
phénomene de gravité. Apres le démoulage du
bol, le verrier retravaille la 1évre si nécessaire
puis il laisse le bol refroidir lentement. La paroi
interne était ensuite polie comme le prouvent les
fines lignes concentriques qui la recouvrent et
le décor intérieur de rainure sous la levre était
obtenu a la meule. Puis le graveur décorait la
paroi extérieure du bol.

Une autre hypothése de fabrication? est celle
du pressé¢/moulé sur un tour et dans un moule
portant le motif décoratif que 1’on veut obtenir.
Cette derniere hypothése serait confirmée
par les fines traces concentriques visibles
sur I’intérieur de la paroi du vase. Ensuite la
décoration était sans doute rehaussée par de
courts traits gravés.

L’ensemble du décor du bol conservé au
Louvre est en relief et se démarque ainsi des
décors exécutés le plus souvent en creux sur
ce type de vaisselle. Seuls deux fragments de

1 Stern 1994, 66-71.
2 Lierke 2009, 42.

Délos, un fragment de Cnossos? et également un
de Jéricho* sont réalisés selon cette technique
beaucoup plus rare.

COMPARAISONS DANS D’ AUTRES MATERIAUX

Cette vaisselle en verre s’inspire de picces
de vaisselle métallique ou céramique. Ainsi une
belle coupe en argent d’époque hellénistique
conservée au musée de Berlin® (Fig. 4) et
découverte en Iran offre un décor de quatre
feuilles pointues a nervure centrale alternant
avec quatre ensembles de cannelures (joncs).
Les coupes en faience égyptienne d’époque
hellénistique offrent également parfois un décor
de calice de feuilles a nervure centrale et feuilles
striées couvrant les parois du vase et partant
d’une rosace a huit feuilles.® Une autre coupe en
faience, de plus petit format, en provenance de
la nécropole de Myrina fouillée par E. Pottier et
S. Reinach est conservée au musée du Louvre et
présente un décor en relief analogue de rosette
sur le fond et de calice de feuilles d’acanthe
alternant avec de longues feuilles de nymphaea
nelumbo sur les parois.”

3 Nenna 1999, 94 et 95, n° 256-257 et note 126.
4 Jackson-Tal 2013, 102, pl. 3, 1:3.

5  Silver for the gods 1977, 76, n° 41; Stern 1994,
102, fig. 187.

6  Yalos 2009, 35, fig. 6.; Nenna et Seil el Din
2001, 195-200, Type 2.3B, n° 140-150.

7  Jentel, CVA Louvre 15 1968, III N, pl.12.2: n°
inv. Myrina 593. Pottier et Reinach, 1887, n° 593.
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Fig. 2: Le profil de la coupe. Musée du Louvre
(dessin Christine Walter).

DIFFUSION

Délos est le premier site a avoir livré tant
de bols a décor végétal: vingt pieces ont été
publiées par M.-D. Nenna en 1999. Cette
derniére montre qu’ils ont une diffusion large
avec des piéces découvertes en Gréce a Délos
et Amorgos, en Turquie a Gordion et Kayseri,
en Israél, en Jordanie a Pella et en Italie a
Rome, ainsi que dans les épaves d’Anticythere
et de Camarat 2.* On note que la découverte de
bols décorés de motifs végétaux en Israél n’est
pas trés fréquente en Isra€l selon I’étude de R.
Jackson-Tal parue en 2004.° Deux fragments de
Maresha proviennent de contextes datés des I1I-
II¢ siécle av. J.-C., celui découvert a Ashod avec
feuille pointue schématique est daté du II°-I*
siécle av. J.-C., celui découvert a Nessana est
daté du ler siecle av.-ler si¢cle apr. On peut y
ajouter des fragments inédits a Jaffa et Akko ou
récemment publiés & Tel Anafa'® et a Jéricho.!
Toujours au Proche-Orient, en Syrie orientale,
le bol de Jebel Khalid est daté du II°-début I
siécle,'? en Jordanie, un fragment de Pella du I
siecle av. J.-C."* Notons aussi des fragments d’un

8 Voir Nenna 1999, 95 pour les références
bibliographiques.

9  Jackson-Tal 2004.

10 Grose 2012.

11 Jackson-Tal 2013, 102, pl. 3, 1:3.

12 O’Hea 2002, 250-256, fig. 5.5.

13 O’Hea 1992, 255, fig. 3.
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Fig. 3: Dessin du motif végétal de la paroi et du fond
(dessin Christine Walter).

bol hémisphérique découvert sur 1’1le de Kos:!*
le fragment no. 8.2 offre un décor de cannelures
alternant avec des pétales, dont le diamétre est
plus petit que celui du Louvre, 14 cm, mais
néanmoins de bonne taille. La trés belle coupe
ambre de I’épave d’Anticythere (autour de 70
av. J.-C.), si elle présente un décor de feuilles
ovoides pointues alternant avec des bossettes,
se rapproche de notre piéce par sa taille, Diam.
23,6 cm."” Enfin, assez loin des régions évoquées
plus haut, rappelons les deux bols a calice et
bossettes découverts dans 1’épave Camarat 2
(50-45 av. J.-C.),'s et un fragment de bol a décor
végétal comportant la partie supérieure d’une
feuille pointue a nervure centrale a été découvert
a Bibracte en Bourgogne.!”

ORIGINE ET DESTINATION

La densité¢ des trouvailles dans le monde
égéen et en Syrie-Palestine ne peut que confirmer
I’existence de centres producteurs dans ces
régions bien qu’aucun atelier n’ait été clairement
identifié. Ces vases sont faconnés et décorés sur
la cote syro-palestinienne, sans doute dans les
mémes ateliers que ceux a décor cannelé (55
fragments a Délos 1999) ou a décor de rainures
(320 individus a Délos). A ce jour aucune trace

14 Triantafyllidis 2006, 158.

15 Avronidaki 2012, 137, n°® 99.

16 Tout feu, tout sable 2001, 104, n°® 129.2 et 129.3.
17 Foy, Colombier et al. 2008, 10, pl. 1, n° 3.
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Fig. 4: Coupe en argent de Berlin, Staatliche Mu-
seen, Antikenabteilung inv 31 425 (d’apres Silver for
the Gods, 1977, 76, no. 41).

de structures de production n’a été découverte le
long de la cote syro-palestinienne. Pour I’époque
hellénistique seuls deux lieux sont attestés: le
site du dépotoir du quartier juif de Jérusalem
daté du milieu du I*" siécle av. J.-C. et celui, un
peu plus récent, du chantier du petit sérail du
centre-ville de Beyrouth.'"® Malheureusement
en dépit des abondantes quantités de verres
découverts en Syrie-Palestine, la question de
la localisation des ateliers reste entiére. Les
sites israéliens semblent livrer plus de matériel
que ceux de Jordanie, Liban et Syrie. Mais
I’intensité du travail archéologique dans ces
trois pays n’est sans doute pas la méme. Les
bols moulés hellénistiques se retrouvent partout
en Isra€l avec une prédominance pour les bols
a rainures, sans oublier ceux a décor perlé ou
végétal ou cannelé. Leur homogénéité et leur
uniformité laissent penser qu’ils sont fabriqués
en Syrie-Palestine, peut-étre sur la cote, comme
le suggerent les auteurs anciens comme Strabon,
Pline et Flavius Joséphe."

L’analyse élémentaire de la coupe du Louvre
montre qu’elle est fabriquée a partir d’un verre
obtenu par fusion d’un sable avec une soude
d’origine minérale (natron). La composition
de ce verre présente toutes les caractéristiques

18 Nenna 2007.
19 Jackson-Tal 2004, 11, note 2.
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de celles des verres issus des ateliers primaires
syro-palestiniens autour du début de notre cre.
Les teneurs élevées en oxydes de manganése
(MnO 0,55%) et d’antimoine (0,21%) suggerent
que ces deux éléments ont pu étre utilisés
comme décolorant. (Analyses faites par Bernard
Gratuze que je remercie).

CONCLUSION

Cette picce luxueuse appartient au répertoire
du vaisselier hellénistique en verre moulé
monochrome de la fin du II° siecle et du début du
Iersiécle: a coté des bols a décor perlé constituant
une catégorie assez rare, les bols a décor cannelé
sont assez abondants en particulier a Délos et
dans toute la partie orientale de la Méditerranée;
I’exemplaire du Louvre appartient a la série plus
rare a décor végétal. La piéce étudiée ici offre
un motif composé uniquement de feuilles, mais
qui renvoie néanmoins au groupe plus large des
bols a décor végétal, le plus souvent de forme
hémisphérique profonde, décoré de feuilles
larges et pointues a leur sommet alternant avec
des faisceaux de joncs (ou cannelures). Le fond
est orné de rainures concentriques ou d’une
rosette a 6 ou 8 branches. Ces piéces raffinées et
de grande valeur impliquaient probablement la
pré