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PREFACE 

1 am very pleased to present the Annales of the 15th 
Congress of the International Association for the History 
of Glass (AllIV) to you. Their publication has been achieved 
through the work of many people and AIHV is greatly 
indebted to all ofthem. The include the authors, the editor 
and associate editor at The Corning Museum of Glass who 
received the papers and undertook the preliminary editing, 
the referees, and the General Secretary of AIRV who drew 
the volume together and Peter Ellis who was responsible 
for the final stages of production. These Annales, which 
are offered to Ernesto Wolf in recognition of his generous 
support for AIHV over many years, contain 56 papers 
representing a cross-section of the CUITent research and 
scholarship in the history of glass from the 2nd millenniUlD 
BC to the 20th century, with a notable emphasis on studies 
of glass in the Islamic world. 

The 15th Congress, which was arranged to coincide with 
the major exhibition ofIslamic glass, Glass of the Sultans, 
was held in New York at the Metropolitan Museum of Art 
and in Corning at The Corning Museum of Glass on 15th-
20th October 2001. It took place very soon after the 
destruction of the World Trade Centre on Il th September, 
and this horrific event inevitably affected the number of 
people able to be present. Nonetheless, it was an excellent 
and very memorable congress which was attended by 140 
delegates from North America, Europe, Asia and Australia. 
Seventy-three oral and poster presentations were given and 
visits were arranged to Newark Museum, The Cloisters, and 
the Dorflinger Museum, and to Glass of the Sultans, and to 
other exhibitions, collections and demonstrations in New 

vii 

York and Corning. Lisa Pilosi and the other members ofthe 
organising committee, Stefano Carboni, Jane Spillman and 
David Whitehouse, and their numerous helpers, worked 
tirelessly to make the congress a great success. We are deeply 
grateful to everyone involved and to the Robert Lehman 
Foundation, The Metropolitan Museum of Art, and The 
Corning Museum of Glass for their generous sponsorship 
and support. 

Several changes to AIHV have taken place over the past 
two years. Many ofthe tasks oftheAssistant Secretary and 
Editor have been taken on by the General Secretary and the 
Treasurer; the use of email for communication has increased 
greatly and the website - www.AIHY.org - has been 
established. Keith King, General Secretary from 1995, and 
Joh Krul, Treasurer from 1996, resigned at the General 
Assembly in October 2001, and Hilary Cool and Jan-Egbert 
Kuipers were elected as officers to replace them. On a sad 
note, the deaths of two prominent members of AIRV were 
announced, both of whom will be greatly missed. Gioia 
Meconcelli Notarianni from Bologna in Italy, was the 
president of AIHV from 1995- 1998, and invited the 14th 
Congress to Venice and Milan, and Gladys Davidson 
Weinberg from Columbia, Missouri, in USA, was a founder 
member and long-time participant in and contributor to 
AIHV congresses. 

Plans for the 16th Congress are now well in hand. It will 
be held at Imperial College, London, on 8th- 13th September 
2003 (for details, see the www.AIHY.org and the 
www.historyofglass.org.uk websites), and 1 hope that you 
will all be able to join us there. 

JENNIFER PRICE 
September 2002 



PRÉFACE 

J'ai le grand plaisir de vous présenter les Annales du 15éme 

Congrès de l'Association Internationale pour l'Histoire du 
Verre (AIHV, International Association for the History of 
Glass). Leur publication a été accomplie grâce au travail 
de nombreuses personnes dont: les auteurs, l'éditeur et son 
adjoint du Coming Museum of Glass qui ont reçu les papiers 
et ont pris en charge la révision préliminaire, les lecteurs 
spécialisés et le Secrétaire Général d' AIRV qui a compilé 
le volume. Le travail de Peter Ellis a permis la production 
finale du volume et l' AIHV lui en est très reconnaissant. Ces 
Annales, offertes à Ernesto Wolf en reconnaissance de son 
soutien généreux pendant de nombreuses années, contient 
56 articles représentant un échantillon de la recherche et 
des connaissances actuelles sur 1 'histoire du verre du 2éme 

millénium av. l-C. au 20ème siècle en portant une attention 
particulière aux études du verre du monde islamique. 

Le 15ème Congrès, organisé de manière à coïncider avec 
la grande exposition du verre islamique, Glass of the Sultans 
(Verre des Sultans), s'est tenu à New York au Metropolitan 
Museum of Art et à Corning au Corning Museum of Glass 
du 15 au 20 octobre 2001. Le congrès a eu lieu peu après la 
destruction du World Trade Centre du Il septembre et cet 
événement atroce a inévitablement eu un effet sur le nombre 
de personnes pouvant être présentes. Néanmoins, 140 
délégués d'Amérique du Nord, d'Europe, d'Asie et 
d'Australie sont venus assister au congrès qui fut excellent 
et très mémorable. Soixante treize présentations orales et 
visuelles ont été données et des visites ont été organisées 
pour le Newark Museum, le Cloisters et le Dorflinger 
Museum et pour le Glass of the Sultans ainsi que pour 
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d'autres expositions, collections et manifestations de New 
York et Corning. Lisa Pilosi et les autres membres du comité 
organisateur Stefano Carboni, Jane Spillman et David 
Whitehouse ainsi que leurs nombreux assistants ont travaillé 
sans relâche pour faire de ce congrès un grand succès. Nous 
devons également des remerciements reconnaissants à 
Robert Lehman F oundation et au Corning Museum of Glass 
pour leur parrainage et leur soutien. 

Plusieurs changements ont eu lieu au cours des deux 
dernières années. Beaucoup des tâches du Secrétaire Adjoint 
et de l'Éditeur ont été prises en charge par le Secrétaire 
Général et le Trésorier, l'utilisation du courrier électronique 
a fortement augmenté et le site web - www.AIHV.org - a 
été mis en place. Keith King, le Secrétaire Général depuis 
1996, a donné sa démission lors de l'Assemblée Générale 
d'octobre 2001 et Hilary Cool et Jan-Egbert Kuipers ont 
été élus en tant que membres du comité pour les remplacer. 
Nous regrettons le décès de deux membres éminents 
d'AIHV. Gioia Meconcelli N otarianni de Bologne en Italie 
a été la présidente d'AIHV de 1995-1998 et a invité le 14ème 

Congrès à Venise et à Milan et Gladys Davidson Weinberg 
de Columbia, Missouri aux Etats-Unis fut un membre 
fondateur et elle a contribué et participé pendant très 
longtemps aux congrès d'AIHV. 

Les préparatifs pour le 16ème Congrès progressent bien. 
Le congrès se tiendra à l'Imperial College à Londres du 8 
au 13 septembre 2003 (pour plus de renseignements, 
consultez les sites web www.AIHV.org et 
www.historyofglass.org.uk) et nous espérons que vous 
pourrez tous nous y rejoindre. 

JENNIFER PRICE 
Septembre 2002 



THE GLASS BEAKERS OF NESIKHONS: A PRELIMINARY REPORT 

BIRGIT SCHLICK-NoLTE AND RAINER W ERTHMANN 

The tirst known glass vessels were crafted in Western Asia 
and in Egypt in the 15th century BC. They were fonned 
around a core, and they are either inscribed with the names 
ofkings or come from dated sites.' 

In Egypt, the technique of core fonning was employed 
during the second half of the 2nd millennium Be. The last 
known vessels from an Egyptian context belonged to 
Nesikhons, wife of the high priest Pinudjem II, supreme 
chief of the harem ladies of the god Amun, and superior 
chief of the whole female priestly personnel of almost the 
whole of Upper Egypt during the 21 st Dynasty in the early 
10th century BC.2 She was buried with rich goods, inc1uding 
more than twelve glass beakers (Figs. 1 and 2),3 in cliff 
tomb no. TT 320. It is situated on the western banks of 
ancient Thebes (modern Luxor) in the Nile Valley.4 This 
tomb was used for the priestly families in the Il th and 10th 
centuries BC. In years ofturmoil, it also served as a cache 
for royal mununies, inc1uding Rameses the Great. According 
to an inscription at the entrance, Nesikhons was placed in 
the tomb on April 9, 974 BC,s which has to be considered 
the terminus ante quem for the fashioning of the glass 
beakers. 

While glass vessels in a variety of shapes are known from 
ancient Egypt, beakers were only rarely made of glass. The 
shape ofthe beakers from the tomb ofNesikhons is rather 
crude (Figs. 3 and 4), and many of them are made of yellow 
or green glass (Fig. 3). Two yellow beakers are adorned 
with a green rim (Fig. 4). One preserved beaker and a 
number of fragments indicate that more than three ofthese 

Acknowledgments. We thank Dr Mamdouh M. Eldamaty, director 
general of the Egyptian Museum, Cairo, for his interest in our 
research project and for facilitating our work by his kind support 
and efficient cooperation; and Ibrahim Abdel Gawad for his 
assistance. We also thank K +S Consulting GmbH and the Central 
Laboratory ofK +S AG, both of Kassel, Germany, for carrying out 
the measurements. We are grateful to Dr Arun Banerjee of the 
Department of Geosciences, Mainz University, and Jochen Huth 
of the Max-Planck-Institute ofChemistry, Mainz, who provided 
initial scanning electron microscope (SEM) pictures, microprobe 
analyses, and evaluations; and to Bernhard Fleischmann of the 
Society of Glass Technology (Frankfurt-am-Main) for additional 
evaluations. We are particularly indebted to George B. Johnson, 
who kindly supported our project and took the photographs of 
the glass vessels. 

Fig. 1 Glass beakers. H. 75-79mm. Egyptian Museum, Cairo, nos. J. 26247A, J. 26246, J. 26248, and J. 26247B; photo George B. 
Johnson, courtesy of the museum 

Fig. 2 Glass beakers. H. 59-77mm. Egyptian Museum, Cairo, nos. J. 26245C and B, J. 26245A, and J. 26245 (D); photo George B. 
Johnson, courtesy of the museum 
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Figs. 3 and 4 Green beaker (left). H. 75mm, no. J. 26247B. 
Yellow beaker with green rim (right). H. 77mm, no. J. 26245A. 
Egyptian Museum, Cairo, photos George B. Johnson (left), Birgit 

Schlick-Nolte (right); courtesy of the museum 

glass es were made ofblack-brown glass with white spots. 
Only one blue beaker is well preserved, and it features a 
yellow and light blue feather pattern. The walls ofthe vessels 
look as if they were made of ceramic material rather than 
glass. Except for minute traces of a smooth white layer that 
is easy to remove, no core material adheres to the inner 
surface of the yellow and green beakers. By contrast, the 
interior walls of earlier Egyptian vessels were covered by 
firmly adhering residues ofthe core material. This indicates 
that a new technique was evidently employed in the 
manufacture. The fragile state of the glass beakers and the 
presence of salt crystals covering the surface (Fig. 4) suggest 
that the glass was not very resistant to humidity. In this 
respect, too, it appears to be atypical of earlier Egyptian 
glasses. 

CHEMICALANALYSES 

To better understand differences in the glass and techniques 
used in the making of New Kingdom vessels and the vessels 
found in the tomb ofNesikhons, chemical analyses were 
performed, using a scanning electron microscope (SEM) 
with integrated electron microprobe. In addition to 
observing the original surface, we embedded the samples 
in synthetic resin, then cut and poli shed them. In this way, 
we were able to distinguish between unaltered glass and 
corroded areas. 

On each of the samples, surface corrosion is cIearly 
visible (Figs. 5 and 6). The glass and the corrosion layer 
were analysed separately. Sorne of the samples contain 
insoluble pigments in the form ofparticIes that are visible 
when operating the SEM in the back-scattered electron 
mode. Figures 5 and 6 show SEM pictures of yellow and 
green glasses at magnifications of 498X and 1500X, 
respectively. In both cases, the Schlieren structure of the 
pigments can be seen. The sample shown in Figure 6 reveals 
a broad layer of corrosion along the original surface and a 
narrower one along a crack inside the glass. 

The glass is relatively rich in sodium and poor in calcium. 
The calcium level is much less than that of ordinary soda
lime glass. The glass also has very low levels of potassium 
and magnesium oxide. In accordance with Lilyquist and 
Brill,6 we concIude that it was made with soda. 

2 

The observed colours are blue, green, yellow, black, and 
white. For colouring agents, we found copper oxide 
dissolved in the glass, and various antimonates as insoluble 
pigments. In the black-brown glass, which is translucent in 
thin spi inters, no pigments and no unusual amount ofheavy 
metals for colouring were found, along with a little iron 
and sulphur. Therefore, we assume that the dark brown 
colour is what is known in today's glass industry as 'coal 
yellow', the colour of me di cine flasks. It is produced under 
reducing conditions, and one colouring agent was reported 
to be iron sulphide. 

We detected no remains ofunrneIted raw materials, even 
though there is a certain variability in composition even in 
the millimetre range. In all pigmented samples, a Schlieren 
structure is visible, indicating that the glass must have been 
stretched in a viscous state. 

As regards corrosion, mainly sodium has been leached 
out, so that all the other elements have been accumulated. 
In sorne instances, the surface is covered by longish crystals 
containing considerable sodium (Fig. 4). We are certain that 
this is trona Na

3
H[(C0

3
)2]o2Hp. Its occurrence, as well as 

the way the crystals adhere to the surface, can easily be 
explained when assuming corrosion by humidity. The 
growth ofthese crystals even in minute fissures must have 
cracked the glass. 

Fig. 5 SEM picture of glass from yellow beaker (Fig. 4) at 
magnification of 498X; photo courtesy ofK +S AG, Kassel 

When the royal cache no. TT 320 was last reopened in 
1998, a fragment from the bottom of one of the glass beakers 
of Nesikhons was found there. 7 Because of the dry 
atmosphere in the cIifftomb, which lasted 3,000 years, the 
glass is perfectly preserved. This is also true of most of the 
glass beakers ofNesikhons when they were discovered 120 
years ago, as photographs taken at that time revea1.8 

However, the beakers retrieved from the cache in 1881 have 
since suffered from humidity, as Figures 1-6 demonstrate. 

After we had carefully studied the nature of the glass, 
sorne simple preliminary experiments were conducted to 
examine the manner in which the beakers may have been 
manufactured.9 It is possible, for example, that they were 
made upside down over a mould of gypsum that was 
subsequently covered with layers of powdered glass. The 
use of powdered glass is shown by minute green spots on 
the green-rimmed yellow vessels and on the newly 
discovered glass fragment from TT 320. Firmly rubbing or 
pressing the glass with a tool would have produced the 
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Fig. 6 SEM picture of glass from green beaker (Fig. 3) at magni
fication of 1500X; photo courtesy of K +S AG, Kassel 

vertical and other indentations that are found on the beakers. 
After tiring and annealing, the gypsum rnould could easily 
have been rernoved frorn the beaker. Faint traces of white 
gypsum on the interior walls, as can be seen on the ancient 
beakers, could have been rernoved by water or by rubbing. 

Additional chernical analyses are ongoing. Experirnents 
ernploying rnaterials, tools, and conditions resernbling those 
of antiquity are planned, and the results will be published 
in detail. At the University of Kassel in Gennany, sirnilar 
tests on copper rnelting to investigate the fonning of ancient 
glazes (the tirst glass) have already produced sorne striking 
results. 1O 
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GLASS AND GOLD ON MACEDONIAN FUNERARY COUCHES 

DESPINA IGNATIADOU 

At the end of the 4th century Be, Macedonians of noble 
birth and royal companions had the privilege ofbeing buried 
in luxurious constructions that we know as Macedonian 
tombs. Inside the small cham ber, which was believed to 
house the etemallife, the deceased were accompanied by 
everything that they had used to make life comfortable, the 
things they had loved, and everything they might need again. 
The mouming relatives provided gold and silver, perfume 
for tending the body, honoured weapons, utensils for the 
etemal banquet, and a couch for feasting. 

In most of the tombs, the couches are made of stone, but 
in sorne cases they are made of marble. Stone couches as 
funerary furniture originated in similar wooden 
constructions that were found in the houses of the wealthy. 
Those were rarely used for resting. Instead, they were usually 
found at banquets for reclining, and at funerals. The 
deceased was placed on a couch for mouming, and was 
later buried or cremated on it. 

The decoration on stone couches was painted or, more 
often, carved. The relief couches are richly omamented, 
and the painted examples have the additional advantage of 
polychromy. Either of these would appear plain next to a 
wooden couch that was richly decorated with ivory, gilded 
stucco, gilded terracotta, gold foil, and glass. 

Glass inlays decorated the front legs of the couches. Stone 
and wooden thrones had the same type of decoration. Each 
leg was divided into three parts: the crowning, the post, and 
the base. A stylized design was made up ofmany different 
glass elements, such as plaques, eyes, and palmettes. The 
palmettes consisted of leaves and other shapes. 1 

AlI of these inlays were manufactured in the same way, 
in a mould forming the side of the inlay that was meant to 
be visible. This was the convex side ofthe eyes, the gabled 
side of the palmette parts, and one flat side of the plaques. 
This visible side was always polished to eliminate minor 
flaws and to enhance the transparency of the inlay. The non
visible side seems to have been formed without further 
manipulation, perhaps with slight pressing by a paddle. This 
side was sometimes slightly rough, perhaps to facilitate 
glueing to the wood. We have no indication ofthe material 
from which the moulds were made, but early examples from 
Olympia show the use of low-fired clay. There was an 
unavoidable overflow of the material, which was initially 
removed, cut, or broken off, and then the edges were 
worked.2 Because the inlays were placed among thin plaques 
of ivory, their edges were always ground obliquely to create 
a band, the height of which corresponded to the height of 
the adjoining ivory plaque. In addition, the upper surface 
of the glass plaques featured an obliquely cut frame that 
was sometimes only Imm wide. 

There is evidence for three ways of corn bining the inlay 
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and the ivory veneer. On very rare occasions, the glass was 
supported on the ivory in carved recesses, according to the 
Oriental cellular technique.3 This time and ivory-consuming 
method was soon replaced by a simple process of arranging 
the veneer parts in such a way as to leave empty space for 
the inlay. This was the best technique for inlays with straight 
edges, such as the plaques. In the case ofthe palmettes, the 
veneer was contoured in shapes corresponding to those of 
the inlays in a way that required precision cutting. 

The extant stone and painted pieces of fumiture that 
imitate wooden examples testify to the exact place of each 
glass element. The two marble couches found in a 
Macedonian tomb at Potidaea imitate two wooden couches 
in every detail. The overall off-white colour represents the 
thin ivory veneer, which would have completely covered the 
front side of a wooden couch. On the two front legs, the 
decoration painted in red represents the glass inlays (Fig. 1). 

Acknowledgements: This paper is dedicated to John Touratsoglou 

Fig. 1 Marble couch from Potidae. The painted decoration on 
the leg imitates glass inlays; drawn by M. Voulala 
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Because many of the palmette inlays have a sloping surface, 
an attempt was made to show the third dimension by dividing 
the inlays vertically and using two shades of red. The plaques 
are also divided diagonally, and the eyes have white areas, 
giving the impression of a curved surface.4 A later imitation, 
dating to the second quarter of the 3rd century BC, was 
found with a stone painted couch in Tomb A of the Bella 
Mound in Vergina. There are also stone imitations of wooden 
thrones. The best example is the marble throne of the tomb 
ofEuridice in Vergina.5 

Certain parts of the decoration consisted of inlays 
combined with gold foil. The idea of placing gold foi! under 
a transparent material was not new. It is thought to have 
been used for the Phoenician and Assyrian glass inlays of 
the 9th or 8th century BC.6 In Greece, it appeared during 
the third quarter of the 6th century BC, when undecorated 
gold foil was placed under sorne amber inlays on the 
Kerameikos couch.7 What was new in the 4th century BC 
was the possibility of employing decorated foil. This is also 
evidence of the transparency of the glass, which allowed 
every detail to be seen beneath it. 

The foil was usually decorated in relief and protected by 
the glass inlay that was placed over it. Although several 
foils were found loosely attached to the glass that covered 
them, no examples glued on wood have been recovered 
because ail of the wooden parts of the couches have been 
lost. It is therefore very difficult, but perhaps not impossible, 
to identifY the kind of glue used. To date, however, this 
remains an open question. 

Starting from the top of the couch leg, the glass and gold 
inlays appear first on the crowning and then on the post. 

THE CROWNING 

The crowning on every couch is fully decorated, either 
painted or inlayed. The glass inlays are arranged in 
complicated patterns (Fig. 2). The abacus at the upper part 
of the crowning appears only once as a glass inlay: on the 
couch ofthe antechamber in the so-called Philip's tomb in 
Vergina. It is a long and wide inlay in the shape of a 
trapezoid, which covers undecorated gold foil. This is the 
only example in which the use of undecorated foil is certain, 
although l suspect that the same foil was employed for the 
large eyes ofthe crowning.8 

Two large eyes decorate the centres ofthe volutes. On the 
wooden couches, these eyes covered an area that was just 
painted red; no circular foils survive. But on the few inlaid 
stone examples, it is possible that the glass eyes covered 
go Id foil. In the case of the Potidaea couches, the foi! was 
probably so thick that the modern robbers took the trouble 
to detach it along with the eyes. The centres of the volutes 
are referred to as eyes in the ancient sources.9 The choice of 
the name is not coincidental. On sorne 4th-century BC 
examples, the entire crowning resembles the face of an owl. 
This probably explains the addition oftwo rhomboid glass 
inlays that were placed above the eyes to form eyebrows. 
This resemblance could also explain the existence of small 
holes at the back ofthe eyes. These are generally thought to 
be sockets for a small nail that would fasten the eye in place. 

There are, however, many considerations that contradict 
this the ory. First, no such nails have been found either in 

Fig. 2 Glass inlays from the crowning and post of a wood en 
couch from Pydna; drawn by E. Karamichali 

place or near the inlays. Second, eyes with and without 
sockets appear on the same couch. Therefore, if the socket 
was necessary for fastening, how were the plain (that is, 
without a hole) eyes fastened? Furthermore, the sockets 
are visible from the front side as conical elements in 
perspective (Fig. 3). An attempt to hide the presence of an 
element such as a nail would be expected here, especially 
in a transparent inlay placed over a painted or gilded area 
that would be visible through it. The presence of the socket 
is a drawback that could have been easily avoided if the 
inlays had been fastened at the periphery. Consequently, it 
is possible that the sockets were meant to be visible, acting 
as the centre of the glass eye of the owl. The shape of the 
inlay indicates the use of an undecorated foil underneath it. 
If relief foil had been used, a glass disk would have sufficed 
to protect it. A plano-convex inlay such as the existing eyes 
would only distort an image in relief. It is clear that the 
eyes acted as lenses, actually magnifYing the impression of 
a natural eye, especially ifthey were rendered in red paint 
or in gold foil. lO 

The area between and slightly below the eyes forms a 
trapezoid with concave sides. Here two glass plaques with 
a very unusual contour are found. They are actually concave
sided rectangular plaques. Even in couches with limited 
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Fig. 3 Glass eye with black ho le visible from the front. 
Wooden couch from Pydna, W. 22mm; photo G Parassis 

glass decoration, these elements are made of glass. Their 
presence indicates a crowning, and they are always placed 
over gold foil, which is invariably decorated with a winged 
figure, Eros or Nike. These figures present a cut-out contour, 
and they are flying toward the centre ofthe couch (Fig. 4).11 

Fig. 4 Foil with flying figure. Wooden couch from Ayios 
Athanassios, L. 24mm; photo K. Toutountzidis 

THE POST 

This combination of glass and gold is the most characteristic 
feature of couches and thrones. It is a nearly rectangular 
omament composed of nine glass plaques in three rows of 
three plaques each. Ali ofthe plaques coverrelieffoil. This 
abacus omament is associated with a detail of the couch's 
construction. It started as a tenon connecting the post to the 
corresponding short side ofthe couch. As a tenon, it survives 
even in late stone examples. To conceal this protrusion, 
similar elements were painted around it, thus giving it a 
checkered look and later the appearance of an abacus. By 
the 4th century BC, ail of the plaques forming the abacus 
were flat, although they had slightly different dimensions 
that accorded with their place in the arrangement. On sorne 
couches, including the Potidaea ones, ail ofthe plaques are 
nearly square, and they form a square abacus. On other 
examples, the plaques look to be elongated rectangles, but 
they actually have acute and obtuse angles that form an 
inverted trapezoid abacus. 

The foils of the abacus omament are usually not larger 
than 20 x 30mm. Each one bears one to five figures in low 
relief. The contour is cut out, but the figures always remain 
connected to one another. They seem to walk, run, dance, 
or fly toward the centre of the couch. This readily helps us 
to determine whether they belong to the left or right leg. 
The subjects that have been identified to date form three 
thematic groups: the cult ofDionysus, the underworld, and 
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winged figures. The individual themes are Nike with open 
wings, Nike riding a quadriga, Apollo with Demeter and 
Persephone (Fig. 5), dancing figures (Fig. 6), and maenads 
and satvT~U 

Fig. 5 Foil with figure of Apollo (in the middle, holding a guitar), 
Demeter (to the right, holding a sceptre), and Persephone (to the 
left, holding a torch). Wooden couch from Sedes; photo courtesy 
Archaeological Museum ofThessaloniki 

The foil figures were placed over a surface that was 
painted red to enhance their outline. This seems to have 
been imitated on the marble throne from the tomb of 
Euridice in Vergina, where the abacus omament is painted 
red. Another survival of this practice is seen on the stone 
couch of Tomb A of the Bella Mound in Vergina, where 
off-white chariots appear on a red background. 

We cannot refer to the combination of glass with gold 
and avoid discussing the term gold glass, or gold sandwich 
glass . The corresponding ancient Greek term, 'hyalina 
diachrysa', is mentioned by Atheneus in a description of 
the procession ofPtolemy II in Alexandria in the year 279 
or 278. Although the manufacturing method of gold glass 
remains a mystery, it has already been argued that it should 
be considered ofMacedonian inspiration, based on the use 
of the combination on couches. A date at the beginning of 
the 3rd century BC should be considered too early for the 
manufacture of gold sandwich glass vases, since this 
technique would have been very difficult to use on a curved 
surface. But for flat objects, such as trays, it would have 
been feasible as early as the 4th century BC.13 

The real technique of 'hyalina diachrysa' appears on 
objects as early as the middle of the 4th century BC. These 
are the glass and gold finger rings, or glass and gold gems 
for metal finger rings. The foil was placed on the surface 
and either protected with a separate piece of glass or 
embedded in the glass. 14 There are twelve such objects, only 
four ofwhich have known find-places . Two were found in 
Scythian tombs, one in Taranto, and one in a burial in 
Thessaly. Their technique may be differentiated from that 
of the inlays with foil, but the similarities in their themes 
are impressive. Dancers appear in two cases. Two dancing 
barbarians are shown on the ring from the Pavlovsky barrow 
in Kerch,l s and a female dancer is depicted on a ring at the 
Louvre. 16 Winged figures, Nike and Eros, appear in many 
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Fig. 6 Glass plaque and foil with dancing figures . Wood en couch 
from Ayios Athanassios, plaque 270 x 160mm; photo G Parassis 

cases. Eros on a dolphin can be seen on the Homolion ring,17 
a dancing Nike with large wings is found on a ring at The 
Metropolitan Museum of Art, 18 and a small-winged Nike 
appears on a ring at The Coming Museum of Glass. 19 
Quadrigas also seem to be popular. They are shown on rings 
at the Getty20 and Metropolitan21 Museums. 

We don't know where the glass and gold finger rings 
and gems were made, but a Macedonian workshop has been 
suggested.22 Based mainly on stylistic comparisons, many 
rings have been dated earlier than the couches, near the 
middle ofthe 4th century BC. However, new finds provide 
a basis for further comparison, and excavated contexts are 
being reconsidered. In later chronologies, most ofthe finds 
are dated to the second half of the 4th century BC, as are 
the couches. The similarities in materials, technology, and 
concept are undeniable. They oblige us to accept the 
association of the rings/gems and the couches, and to 
consider the former either as an inspiration for the decoration 
of the latter or as parallel products. 

One technical detail remains puzzling. While the foil on 
the rings and gems always seems to be ofpure gold, that on 
the couches is, in all cases with the possible exception of 
Vergina, gilded silver. It is very thin, and we don't know 
why it was not made of gold, since the additional cost would 
have been negligible. Handling the foil separately from the 
glass may have required the use of a stronger foil. Perhaps 
gilded sil ver foil was used because it is firmer and thus 
easier to handle and attach. It may have been viewed as an 
improvement after unsuccessful attempts had been made to 
employa soft and fragile sheet of gold in the rings. 
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GLASS ENAMEL ON A 4TH-CENTURY BC MACEDONIAN GOLD WREATH 

JEFF P. MAISH AND DAVID A. ScaTI 

Ancient gold wreaths, which were used ceremonially, often 
represented specific plant types and features. One example 
is a myrtle wreath in the collection of The J. Paul Getty 
Museum (93.AM.30; Fig. 1). Epigraphic evidence points 
to the use of such wreaths in temple dedications, and they 
are often included in temple inventories of the 5th to 3rd 
centuries BC. Sorne botanically accurate wreaths were 
created in Macedonia in the 4th century BC. They were 
fabricated from gold sheet and foi l, and they are classified 
as a distinct type. Other wreath types may include materials 
such as silver, bronze, and bone. ' Wreaths were made in a 
stepwise manner, beginning with a multitude of smaller gold
foil components. Individually constructed branches were 
attached to the head ring. Within each branch, perhaps the 
most delicately rendered components were the flowers. 
Gold-foil flowers were assembled using as many as five 
components: a hemispherical (plaster-filled) base, a stamped 
or die-cut petaI group, wire stamens, a stamped stamen disc, 
and perhaps a small hemispherical finishing cap.2 In an 
unusual variation, the Getty wreath uses glass to add colour 
to a gold object. 

This delicate rendition of flowers on wreaths can be noted 
on several examples housed in collections in northern 
Greece. Another myrtle wreath (Stavroupolis no. 7417) can 
be found in the Archaeological Museum in Thessalonike. 
Gold flowers from this object and the Getty wreath share 
many features . 

Decorative glass enamel elements, particularly blue 
enamel, were used on different types of objects in Macedonia, 
including diadems and small metal cremation boxes or 
larnakes.3 The term ' enamel' is here used loosely in the 
context of a glass fused to metal. More chemical analysis on 
this and similar pieces would be needed to establish the 
precise chemical composition of any Macedonian glass 
'enamel' as compared with other glass types. Adistinguishing 
and unique feature of the Getty wreath is the use of small 
amounts of blue and green enamel to add detail to several 
frontal flowers. Cloisons were created by soldering strip
twisted gold wire around foil petaIs that were, in turn, filled 
with enamel. One flower makes fanciful use of alternating 
blue and green enamel in the colouring of its petaIs, and 
several flowers have additional small globular blue glass 

Fig. 1 Macedonian gold wreath; © The J. Paul Getty Museum. Reproduced courtesy of the J. Paul Getty Museum 
Malibu, Califomia - 93 .AM.30 
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Fig. 2 Glass-filled flowers from the wreath; © The J. Paul Getty Museum. Reproduced courtesy of the J. Paul Getty Museum 
Malibu, Califomia 

anthers. Glass that appears white at sorne locations on the 
wreath seems to be the result of deterioration and not 
purposely created (Fig. 2). 

ENAMEL AND METALWORKING 

Enamelling is a relatively sm ali-sc ale operation, and it is 
generally associated with jewellery and metalworking rather 
than with glassworking. This is, perhaps, not coincidental. 
The association of glass with metal production is a long 
one, and sorne of the earliest known glass originated in metal 
extraction processes. Blue alkaline glazes that were not 
associated with metal production appeared in both 
Mesopotamia and Egypt during the 5th miIIennium BC,4 
but metal slags seem to have been employed in jewellery 
production as early as 1550-1070 BC in Egypt5 and 2300 

BC in Nippur.6 In the example from Nippur, glassy slags 
coloured by the metals from which they came were used to 
create decorative glass beads. Glassy slags and glazes were 
probably familiar to the metalworker long before they were 
employed as a distinct material, and the association of glass 
and metalworker was undoubtedly close. Historically, 
several colours of glass, incIuding red, green, and blue, have 
a lengthy continuum of use, and one can surmise that a 
relatively small amount of material could have been used 
to add colour to a large quantity of metal artifacts. Particular 
colours seem to have been produced regionally at different 
times. Red enamel, for example, became a Celtic specialty 
from the 4th century BC.7 

Glass enamels are prepared by tirst placing powdered 
raw materials in a crucible, heating, and pouring the melt 
into water to produce sm ail cracked glassy pieces or frit. 
These pieces may be ground to a tine powder and mixed 
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with water or gum to form glass paste. This fine powder 
paste can be applied to metal surfaces and fired to achieve 
the desired colouration. Ideally, enamels have a 
compositional balance between soda and an alkali such as 
borax (Na

2
B

4
0

7
). Controlling these properties is essential 

in order to match the physical characteristics of the metal 
to which the enamel is to be applied. Too much borax would 
render the enamelless elastic, while too much soda or potash 
can make it too elastic. 8 

THE WREATH GLASS 

The enamel on the Getty wreath appears predominantly on 
the flowers at the front centre, although sorne neighbouring 
branches also have attached enamelled flowers. The 
locations must be assumed to be correct. It is difficult to 
verify the exact original positions because ofthe twist-wire 
nature ofwreath fastenings. 

Environmental scanning electron (ESEM) and stereo 
microscopic examination revealed several details. 
Detachment or spalling of enamel has occurred, as might 
be expected, along the edges ofthe cloisons. ESEM images 
also showed a large number ofbubbles resulting either from 
escaping gases intrinsic to the enamel or from trapped air 
(Fig. 3). This suggests that the flowers were enamelled at a 
relatively low temperature, and that the furnace probably 
did not heat above lOOO°C,9 resulting in seed (air bubbles) 
and stones, or in unmelted materials. VisuaUy, the blue 
enamel appears to be relatively homogeneous, but ESEM 
images reveal more extensive inhomogeneity. Concentric 
light/dark banding of glass phases surrounding inclusions 
ofiron and antimony can be noted (Fig. 4). Analysis of the 
darker bands showed higher silica and potassium 
concentrations, while the lighter bands were silica-depleted 
and richer in sodium and cobalt. The green glass on one 
flower had less cobalt and a higher concentration of copper. 

Fig. 3. ESEM image of glass porosities; photo courtesy of Eric 
Doehne, Getty Conservation Institute 

Although enamel is absent in most of the flowers, blue 
glass globules were, in sorne instances, added to the wire 
stamen tips. Here the metalworkers used a different method 
of applying glass to a wreath component. Stamen assemblies 
were made by bending smaUlengths of strip-twisted go Id 
wire and soldered at the bend to a central gold ring. Excellent 
control of the heating is demonstrated by the presence of 
gold wire within a molten glass anther. Control in 
glassworking can also be noted in the relative uniformity of 
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Fig. 4. ESEM image of glass inhomogeneities and inclusions; 
photo courtesy of Eric Doehne, Getty Conservation Institute 

anther sizes. Tests conducted by one of the authors show 
that spheres will form relatively easily by heating a smaU, 
non-uniform chip of glass to its melting point. Surface 
tension basically causes the glass to 'coUapse' into a sphere. 
This effect could have been achieved by using crushed glass, 
although a further clue may be noted in one ESEM image, 
in which a smaU nib protrudes from one glass anther (Fig. 
5). The nib may be the remains of a glass rod that was 
inserted through a coil of wire and heated, causing it to 
melt and coUapse into a sphere. Whereas crushed glass 
would have had to be sorted or sifted to find irregularly 
shaped pieces of a similar volume, the use of regular lengths 
of a thin glass rod may have been simpler and yielded more 
consistent results. 

Fig. 5. ESEM image of glass anther surrounding embedded gold 
wire. Note small nib in upper centre, suggesting use of glass rod; 
photo courtesy of Eric Doehne, Getty Conservation Institute 
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Visual and microscopic examination also revealed 
several instances of glass appearing white in deteriorated 
areas. This feature has been observed in enamels from other 
geographic regions. Sorne Celtic enamels that appear white 
are known to have been red originally. Sorne glass anthers 
on the Getty's wreath have both blue and white glass, 
showing the progressive effect ofthis deterioration. 

ANALYSIS 

Quantitative X-ray fluorescence analysis of the glass 
indicates the alkali components are present in the 
proportions of 24.6% Nap, 8.5% MgO, 3.9% ~O, and 
10.2% CaO. The relative counts for Na, Mg, K, and Ca 
were obtained using ESEM and the data for a comparable 
glass standard, Brill TVY 315.2 (see Table 1). The 
percentage ofpotash (3 .9%) and soda (24.6%) raises the 
possibility of later production, although the level of 
antimony falls within the 0.53%-1.93% range suggested 
for 6th to 4th-century BC glass. lo While lead is present in 
relatively high percentages in sorne enamels, it is found here 
only in the 283-700 ppm range. 

Element 

Na 
Mg 
Al 
K 
Ca 
Mn 
Fe 
Co 
Cu 
Ag 
Sb 
Pb 

Table 1 XRF and ESEM results 

}(RF Result 

0%-0.38% 
0.39%-0.41 % 
0.56%-0.72% 
60-112 ppm 
0.62 ppm- 1.27% 
0.25%-0.54% 
0.70%-0.98% 
0.37%-0.38% 
947 ppm-1.68% 
283-700 ppm 

ESEM 
Result 

15.5% 
3.0% 

3.1% 
5.7% 

X-ray fluorescence analysis of one glass anther bead 
suggests that the blue colouration was achieved through the 
use of 0.70%- 0.98% copper and 0.25%-0.54% cobalt. 
Cobalt, a strong colourant, is generally found in low 
concentrations. Iron, present in the 0.62 ppm-l.27% range, 
may also have played a role in this colouration by absorbing 
strongly in the blue region. 11 The degree of blueness has 
been linked to the ratio of CuO:CoO, although CoO is 
responsible for most of the colour. 12 

Cobalt, as a component of a silver ore, may have been 
present initially in the pink +6 state or reduced during 
smelting to the +4 blue state. The blue glass from the Getty 
wreath has a relatively high proportion of silver (in the 
0.37% range), supporting a possible association with 
smelting. Although the use of cobalt in glass is not 
uncommon, the association with a relatively high proportion 
of silver is less usual. Cobalt is generally concentrated in 
sulphides (Iinnaeite, siegenite), arsenides (smaItite, 
saffiorite, cobaltite), and oxides (asbolite, heterogenite, 

sphaerocobaltite, erythrite). This association with sil ver is 
of special interest, since there has been sorne speculation 
that cobalt production was tied to regional silver production 
in Bohemia, north of Macedonia. Experimentation with 
silver extraction from Bohemia has produced a characteristic 
blue glass slag.13 Cobalt, a relatively rare mineraI, is found 
in few locations around the globe, and its presence in central 
European glass dates back at least as far as the Bronze Age. 
One analysis of central European Bronze Age faience beads 
found them to be high in silver, cobalt, and antimony in 
comparison with British and Egyptian beads, which show a 
high correlation between cobalt and antimony.14 

The investigation of the original sources of cobalt has 
generally relied on cobaIt's association with other 
characteristic trace elements. For example, alum 
associations were common in Egyptian blue glass, while a 
bismuth association has been cited for Bohemian cobalt. 
The glass from the Getty wreath does not show the elevated 
bismuth levels suggested for Bohemian sources, but it has 
a high silver content, as is also indicated for other central 
European glass. If the raw materials are of central European 
origin, they could have travelled along well-established 
routes, such as those used in the trading of amber. However, 
the silver-cobalt mix could also have originated locally. 
Studies of silver coined in Macedonia point to unknown 
silver sources containing cobalt. For example, silver coinage 
from the Asyut hoard contained 0.1 %-2.4% cobalt, and 
silver from the group of 'Orescii' coins is said to have 
originated in an unknown Macedonian mine. In addition, 
the Laurion mines were particularly active in the 5th and 
4th centuries BC.15 Analysis of more examples of blue 
Macedonian glass may shed further light on the origins of 
the material and on possible associations with the refinement 
of sil ver ore. Since this glass was probably manufactured 
in small quantities, it may be possible to categorize the blue 
glass regionally.16 

CONCLUSIONS 

The use of cobalt and copper provided a rich blue glass 
that was used to add detail to several floral elements of the 
Getty's Macedonian wreath. Although applied glass enamel 
is present in various types of Macedonian objects, in this 
case the application of glass to a wreath appears to be unique, 
and it indicates the craftsman's familiarity with the properties 
ofboth glass and metal. The relatively high percentage of 
silver in the glass may provide a clue as to the origin ofthe 
cobalt glass, which may have been local or may have 
extended further into central Europe. Since this glass was 
probably made in very small quantities, the study of blue 
glass on other Macedonian objects may provide additional 
clues as to the origin ofthe cobalt. 
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ACHAEMENIAN GLASS PRODUCTION 

PAVLOS TRIANTAFYLLIDIS 

ln his Acharnians, Aristophanes relates that an Athenian 
delegation arrived at the palace of King Xerxes in 
Persepolis, asking for peace and friendship, after a four
year journey by way of the Cayster River Valley.1 The 
Athenians were impressed by the hospitality of the Persian 
court, where they drank from hyalinon ekpomaton kai 
chrysidon akraton oenon edyn (undiluted sweet wine from 
colourless glass vessels and gold plate). Many scholars have 
identified the glass vessels mentioned by Aristophanes as 
Achaemenian, based on features that imitate decorative 
styles in Persian art.2 

Achaemenian glass, which is dated on historical evidence 
rather than on excavation finds, includes a large number of 
transparent luxury vessels that were usually made of 
colourless or naturally coloured glass with a slight greenish 
or yellowish tint. Among these glasses are open and closed 
forms of tableware (phialai, mesomphalos phialai, 
miniature phialai, kalikes, kylix-kantharoi, skyphoi, beakers, 
lids, buckets, wine coolers, and rhytons) and rare vessels 
for cosmetics (lidded bowls and alabastra). They are 
undecorated or decorated with engraved, relief-carved, 
gilded, or painted floral , geometric, or animal-shaped 
designs. Examples have been found in the Mediterranean 
area, the Orient, the Black Sea region, and northem Europe. 
Because these objects often differ from knownAchaemenian 
prototypes, it is doubtful that they are evidence of 
Achaemenian production. 

Although it is not known when these vessels were first 
made, a date at the end of the 6th century BC, soon after the 
appearance of the same forms in Achaemenian metallurgical 
production, is probable. Prototypes may have been 
transported by mercenaries, traders, foreign craftsmen, and 
artists who had viewed works of Achaemenian art during 
their visits to the Persian court. Dated groups of glasses 
(Table 1) suggest that Achaemenian glassmaking continued 
from the late 6th to mid 3rd centuries BC. 

This typological and chronological study div ides these 
vessels into two categories (undecorated and decorated) and 
into groups based on shape and decoration. The undecorated 
vessels include the alabastra, phialai and mesomphalos 
phialai, kylix-kantharoi, buckets, and wine coolers 
(Table 2). 

The alabastra, made of greenish glass, are dated from 
the late 6th to late 4th centuries BC. There are two 
subgroups, the first ofwhich features an oblong body. The 
date of this subgroup is suggested by similar stone alabastra. 
Two recent, weU-dated examples came from the Heraion 
of Samos (525 BCV and a late 4th-century BC tomb 
complex in Rhodes.4 The latter was the product of a local 
workshop. This subgroup also includes examples fromAtlit 
in Phoenicia5 and Idalion in Cyprus,6 while the earlier 

13 

alabastra attributed to an Assyrian origin are the oblong 
alabastra from The Corning Museum of Glass,7 Puteoli,8 
and Gattara, ltaly.9 The second subgroup has a short body. 
Among the parallels are contemporaneous core-formed 
glasses of the Mediterranean group 1. One example, which 
cornes from the tomb of lalyssos in Rhodes,lo is reliably 
dated to the late 6th century BC by associated grave goods 
that consist of glass amphoriskoi and oenochoai of the 
Mediterranean group l, as well as a black-glazed Attic 
plemmochoe of type B. 

The phialai, made of greenish or colourless glass, are 
dated from the early 5th to mid 3rd centuries BC. Again, 
there are two subgroups. The first is paralleled by luxury 
metal examples. Earlier members ofthis subgroup include 
the lost phiale from Tomb 109 in Babylon" and àn early 
5th-century BC phiale from Ihringen, Germany, 12 which was 
probably imported from an eastern Mediterranean 
workshop. Later examples of phialai with a carinated body, 
dating from the late 4th to early 3rd centuries BC, came 
from Rhodes .13 The second subgroup consists of the 
mesomphalos phialai with a carinated body. One example, 
which was found in Rhodes, is dated to the late 4th or early 
3rd century BC.14 The shape is similar to that of silver 
mesomphalos phialai from lalyssos in Rhodes 15 and Pontus 
in Asia Minor, 16 marble phialai from Rheneia,17 and glass 
mesomphalos phialai from Gordionl8 and in Corning.19 

There are three known examples of kylix-kantharoi. Two 
are in the Louvre,20 and the third came from Pydna,21 which 
helps to date the group precisely to the early 3rd century 
BC. The Greek origin of the shape, as weil as the 
Macedonian prototypes in clay and silver, leaves no doubt 
that these obj ects were produced in Macedonia, an area with 
considerable glassworking activity from the 4th to early 3rd 
centuries BC. 

The rare group of buckets resembles metal and clay 
vessels that were found in abundance in southern Italy, 
northern Greece, and the Balkan peninsula. One of the two 
known examples is in the National Archaeological Museum 
in Athens .zz The other is in the collection of The 
Metropolitan Museum of Art.23 It has painted decoration, 
and it probably came from Macedonia. Both ofthese buckets 
are dated to the late 4th century BC. 

The last group includes a very rare shape, the wine cooler, 
which features figures in black and red. One example, 
consisting of a bucket and a lidded wine cooler, was found 
by Honorary Ephor Photeine Zapheiropoulou in Akrai of 
Trichonitis, Aetolia.24 This object was dated to the late 4th 
century BC on the basis of associated tomb finds, mainly 
luxury silver vessels. Although the inscription and literary 
evidence indicate that the wine cooler was made of clay 
and metal, glass would seem to have been ideal for cooling 
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Table 1 Dated groups of Achaemenian glass production 

Shape 

Alabastra 

Phialai, undec. 

Phialai, dec. 

Skyphoi, dec. 

Kylix-Kantharos 

Beakers 

Wine Cooler 

Lidded Bowls 
Kalikes, dec. 

Site 

Samos 
Rhodes 
Rhodes 
lhringen, 

Germany 
Rhodes 
Rhodes 
Kavnos 
Ephesus 
Amisos 
Persepolis 
Macedonia 
Gordion 
Algeti 
Rhodes 
Macedonia 
Pasargadae 
Tolstaya 

Mogila 
Macedonia 

Gordion 
Macedonia 
Akrai of 

Trichonitis 
Macedonia 
Sairkhe 
Rhodes 
Aslaia 
Nippur 
Tyras 
Kurjip Kurgan 
Macedonia 
Amisos 

Date 

525 BC 
525-500 BC 
325-300 BC 

500--450 BC 
Late C4th-3rd BC 
Late C5th--4th BC 
Early C4th BC 
Before 356 BC 
C4th BC 
Before 331/330 BC 
350-C3rd BC 
Late C4th-3rd BC 
350- 300 BC 
Late C4th-3rd BC 
Late C4th- 3rd BC 
C4th BC 

350-300 BC 
Late C4th--early 3rd 
BC 
Late C4th BC 
Late C4thBC 

Late C4thBC 
Late C4th BC 
450--400 BC 
450-325 BC 
430--425 BC 
Early C4th BC 
C4th BC 
Late C4thBC 
350-300 BC 
C4th BC 

wine. The Aetolian example is a copy of prototypes in 
metalware. 

The category of decorated vessels consists of kalikes, 
mesomphalos kalikes,phialai, skyphoi, exaleiptra, beakers, 
and rhytons (Table 2) with grooved, mainly vegetal 
decoration oflanceolate (JVymphaea caerulaea) or rounded 
(Nymphaea lotus and Nymphaea nelumbo) leaves. A rarer 
form of decoration is in gold leaf or painted. However, the 
grooved geometric decoration, either by itself or in 
combination with elaborate patterns and almond-shaped 
lobes in relief, is not uncommon. 

The kalikes include two subgroups. The first features a 
high, collar-shaped mouth and is decorated with rounded 
petais. According to dated specimens from the Phases area, 25 
Rhodes,26 and the Aslaia in Kyrenaica,27 this shape appeared 
during the second half of the 5th century BC. This same 
subgroup, which resembles metal kalikes from Asia, includes 
examples in The Corning Museum of Glass;28 the Israel 
Museum;29 museums in Munich,30 Regensburg,31 and 
Tehran;32 and the Lamer Collection.33 Other examples of 
this shape with Nymphaea nelumbo decoration are found 
in the WolfCollection34 and among the finds from Nippur.35 

The second subgroup is skyphoid kalikes. From the early 
4th to early 3rd centuries BC, this form of kalyx has an S
shaped outline, as can be seen in the dated mesomphalos 
kalyx from Rhodes. 36 Other members of this subgroup are 
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Table 2 Shapes of Achaemenian glass vessels 
Names 

Kalyx 

Mesomphalos Kalyx 

Skyphoeid Kalyx 

Phiale 

Mesomphalos Phiale 

Skyphos 

Ky lix-Kantharos 

.• ~.~ 
Wine Cooler 

Alabastron 

Lidded Sowl 

Seaker 

Shapes 

Rhyton 

Sucket 

from Rhodes,37 Veroia,38 Aenea in Macedonia,39 Amisos,40 
Mylasa,41 and Gordion42 in Asia Minor. Kalikes decorated 
with lanceolate leaves came from Tyras43 and Kurjip 
Kurgan44 in the Euxine Pontus, and there is a mesomphalos 
kalyx from Pydna.45 

The phiale was a favourite form from the 4th to early 3rd 
centuries BC. Its conservatism does not allow many 
typological modifications except for the kind of glass and 
decoration. Two groups were distinguished. The Rhodian 
group46 includes phialai with carinated walls and an unusual 
geometric decoration of lanceolate leaves or rosettes. The 
Achaemenian group consists ofthree subgroups. The first is 
phialai with engraved decoration oflanceolate leaves. One 
feature of this subgroup is the faintly formed triangular 
interlays between the tips of these leaves. This type of 
decoration was especially popular in the classical and 
Hellenistic metalware of Egypt and the East. The dated 
phialai of Kavnos,47 Ephesus,48 and Rhodes49 are earlier 
examples, followed by phialai in The Corning Museum of 
Glass50 and the Kunstgewerbemuseum in Budapest,51 and 
from Mylasa52 and Gordion. 53 The phialai in The 
Metropolitan Museum of Art,54 Cologne's Ramisch
Germanisches Museum,55 the Hüseyin Kocabas and the 
Borowski Collection,56 the British Museum57 (with its 
particularly unusual grooved and relief decoration ofleaves), 
and two private collections58 also belong to this subgroup. 
The second subgroup encompasses phialai decorated with 
the round petais of the nymphaea lotus. Among them are 
the mesomphalos phiale in The Corning Museum of Glass, 
which is similar to a late 8th-century BC object from 
Gordion, and phialai from The Toledo Museum ofArt59 and 
Rhodes (late 4th century BC).60 Lobed phialai make up the 
very rare third subgroup. They are glass imitations of 
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Achaemenian metal phialai. One example is the glass phiale 
from Persepolis.6\ Phialai decorated with lobes and grooved 
lanceolate leaves came from Algeti in the Euxine Pontus,62 
Gordion,63 and Dion in Macedonia.64 The relief lobes are 
replaced by engraved leaves in the decoration on a glass 
phiale in the Miho Museum65 and on skyphoi from Neapolis 
in Thessaloniki 66 and the Naples67 and Hamburg68 Museums, 
which are dated to the late 5th or 4th century Be. 

Apart from the three examples mentioned at the end of 
the preceding paragraph, the group of skyphoi presents four 
subgroups. The first features engraved vegetal and relief
lobed decoration similar to that found on the phialai from 
Algeti and Dion. Ofthe five known examples, one is in the 
collection of the Hermitage Museum,69 and three were found 
in Tolstaya Mogila in the Euxine Pontus.70 Two skyphoi 
with engraved vegetal decoration, which form the second 
subgroup, come from the Kunstmuseum in Düsseldorf \ and 
the Pasargadae in Iran.72 The skyphos from Pydna,?3 which 
is firmly dated, places the production of these objects in 
the 4th century Be. The third subgroup comprises skyphoi 
with geometric decoration and vertical grooves that radiate 
from the base. Two key examples are from Rhodes (late 4th 
to early 3rd century BC)74 and Karytsa in Pieria.75 The last 
subgroup of skyphoi presents a pattern of mussels in relief. 
Only three examples are known. Ali of them came from 
Macedonia,76 which suggests that they may have been made 
in a workshop there. The decoration undoubtedly copies 
that of late 4th-century Be clay and metal vessels that are 
known from Attica and Macedonia. 

The group of 4th and 3rd-century Be lidded bowls,77 
which are either undecorated or ornamented with gold leaf 
and painting, were made in a workshop that has not yet 
been identified. The principal member of this group is a 
lidded bowl of gilded glass dating from the late 4th or early 
3rd century Be. It was found in Pydna.78 

The influence of eastern metallurgical craftsmen can be 
seen in the group of beakers and animal-shaped rhytons. 
Beakers from Derveni,79 Gordion,80 and possibly 
Persepolis8\ have engraved and relief decoration. The very 
few Iranian glass rhytons in the shape of a lion are copies 
of metal vessels, and this indicates that they are of 
Achaemenian origin.82 

This brief typological study demonstrates that the 
transparent glass vessels ofthis period do not constitute the 
production of a single glass workshop, which one might 
easily attribute to a workshop in Iran. Instead, they reflect 
the broader artistic fashion of the time. They were made by 
ski lied craftsmen in various workshops, and each group 
presents its own stylistic hallmarks. Based on the wide 
distribution of these 5th to early 3rd-century Be vessels, 
we can suggest the following provenances: 1) the 
southeastern Mediterranean, centred in Rhodes; 2) Asia 
Minor, mainly Phrygia and Ionia, centered in Gordion and 
Ephesus; 3) the Greek mainland, centred in Macedonia; and 
4) the Euxine Pontus and Mesopotamia. Ail ofthese areas 
have significant glassworking traditions. 
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ANCIENT GLASS AT THE METROPOLITAN MUSEUM OF ART: 
TWO RECENT ACQUISITIONS 

C. s. LIGHTFOOT 

The Metropolitan Museum of Art possesses one of the 
world's finest and most comprehensive collections of ancient 
glass. The Department of Greek and Roman Art alone has 
more than 2,700 items, many of which are rare, if not unique, 
examples ofthe artistic and technical virtuosity of ancient 
glassmakers. 1 Most of the Greek and Roman glass was 
acquired in the late 19th and early 20th centuries, largely as 
the result of the donation or the bequest of a number of 
major private collections. The Edward C. Moore Bequest 
in 1891, for example, added 611 items of glass to the 
department's holdings, while 804 objects came as gifts from 
the collection ofJ. Pierpont Morgan in 1917. The two other 
large assemblages acquired by the Metropolitan Museum 
are the Cesnola Collection, from which 492 pieces remain 
in the museum, and the gift of Henry G. Marquand in 1881 
ofthe Charvet Collection, comprising 335 objects. 

Over the past two decades, by contrast, the Department 
of Greek and Roman Art has acquired relatively few glasses 
- a total of only 19 items. They include a group of eight 
glass astragaloi (1992.266.3-10) and four mould-blown 
vessels : a 'Mercury' bottle (1991.171.1), two square bottles 
with Greek inscribed base stamps (2000.64-65), and an 
attractive cobalt blue juglet (2000.346).2 However, among 
the recent acquisitions, there are a couple of rather special 
Hellenistic vessels, and 1 wish to concentrate on these two 
pieces here. 

The first is a cast and cut dish (1999.315) acquired from 
the sale of the Sangiorgi Collection in New York in June 
1999 (Figs. 1 and 2).3 This vessel was miscatalogued by 
the auction house, which described it as 'a large Roman 
glass bowl' , dated to c. late Ist century BC to the mid Ist 
century AD.4 It may be more correctly ascribed to the 
Hellenistic period, and it probably dates to the 2nd century 
BC. The dish (D. 277mm, H. 67mm) is made of colourless 
glass with a pale yellowish tinge. It has an uneven and 
rounded rim, straight sides that taper downward, and a 

Fig. 1 Cast dish, 2nd century BC H. 67mm, D. 277mm. The 
Metropolitan Museum of Art (hereafter, MMA), acc. no. 1999.315. 
Rogers Fund, 1999; photo: MMA, The Photographic Studio 
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rounded edge to an almost fiat bottom. On the interior, there 
is cut decoration consisting of two narrow grooves below 
the rim and a band of four grooves, two narrow lines fianking 
two broader ones, halfway down the side. On the exterior, 
there are traces of gilding on the sides and bottom, indicating 
that the whole surface was gilded. 1 will return to the question 
ofthis gilding shortly. 

The dish has at sorne point been broken, and sorne small 
pieces are now missing. The old repair was dismantled soon 
after the vessel arrived at the museum, and it has been 
thoroughly cleaned, conserved, and newly reconstructed by 
Lisa Pilosi of the Sherman Fairchild Center for abjects 
Conservation. During this work, several important technical 
observations were made.s Here 1 wish to focus only on the 
nature ofthe gilding. Relatively few pieces of ancient glass 
have surface gilding. Two ofthe best examples are vessels 
said to have been found at Canosa.6 Although faint and 
fragmentary, the gilding on both ofthese vessels forms part 
of a conscious pattern, whereas on the present dish the traces 
of gilding show no signs of any design; rather, it would 
seem that the gilding merely covered the whole of the 
exterior of the vessel as a plain film. This in itself would be 
odd, but when examined under the microscope, it became 
clear that traces of gilding were present, not only in the 
surface pitting on the dish, but also on the edges of the 
breaks.7 The evidence, therefore, points firmly toward the 
conclusion that the vessel was treated with gilding after it 
had been broken, and so the gilding must be regarded as a 
modem addition. 

Despite this, a good case can be made for suggesting 
that this vessel is the dish that was found in the Mandorleto
Grotticelle Tomb B at Canosa in 1895. The tomb contained, 
among a rich group of objects, three glass vessels, all of 
which were broken.8 One of these vessels has been identified 
as a skyphos in the Louvre, Paris (MNC 2200), while the 
other piece, a millefiori dish, is now in The Coming Museum 

- . o 1 5em 

Fig. 2 Drawing of cast dish shown in Figure 1; drawing 
Elizabeth Wahle) 
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Fig. 3 Situla, late 4th-early 3rd eentury BC. H. (to rim) 267mm, 
D. (rim) 203 mm. MMA, ace. no. 2000.277. Purehase, The 
Bernard and Audrey Aronson Charitable Trust Gift, in memory 
ofher beloved husband, Bernard Aronson, 2000; photo: MMA, 
The Photographie Studio 

Fig. 4. Another view of the situla shown in Figure 3; photo: 
MMA, The Photographie Studio 

of Glass (CMG 66.1.35).9 The whereabouts of the third 
vessel, described as a 'plate with traces of colour and gilding 
on the exterior. Height 8 cm; diameter 27 cm', is said to be 
unknown.IO The present dish, despite slight discrêpancies 
in the dimensions, fits well the description ofthe 'los1' piece 
from the Mandorleto-Grotticelle tomb: 'plate ... having 
traces of colour and gilding on the exterior'. Other 
circumstantial evidence for this identification inc1udes the 
fact that, like the Coming bowl and the Paris skyphos, the 
present dish is in a broken condition, matching the 
description of the lost plate. More convincing still is the 
fact that the Coming millefiori bowl was also formerly in 
the Sangiorgi Collection. 1 1 Finally, there is the gilding, which 
(as mentioned above) has been shown to be modem. One 
possible explanation is that it may have been inspired in 
part by the knowledge of the gilded dish from the first 
Canosa tomb group that was acquired by the British Museum 
in 1871. Certain1y, the group had quickly gained something 
of a reputation and attracted a good deal of interest by the 
time that the Mandorleto-Grotticelle tomb was found in 
1895. 12 

Whether the identification with the lost plate from 
Mandorleto-Grotticelle Tomb B is accepted or not, the present 
vessel has all the characteristics in shape, colour, and 
technique of a c1assic Canosa piece. 13 The cut decoration, 
both in execution and in arrangement, c10sely resembles that 
on other Canosa vesse1s, notab1y the bichrome conical bowl 
in the Metropolitan Museum (MMA 17.194.2535) and a 
colourless bowl in the Wolf Collection. 14 One may also note 
the shape of the rim, which was c1early formed while the 
glass was still soft.15 Scholarly debate about the origins and 
place of manufacture of the Canosa group continues without 
much sign of a final resolution to the problem. 1 will retum 
to this question in my conc1uding remarks. 

The second recent acquisition is even more intriguing 
than the first. The bucket or situla (2000.277), used for 
serving wine at banquets, is highly unusual in both shape 
and decoration (Figs. 3-5).16 It was cast or, more properly, 
sagged as a thick blank of translucent greenish glass (H. 
267mm, max. D. 203mm).17 After the object had been 
formed, it was ground and polished, probably on a lathe. It 
is likely that the handle attachments were added to the top 
of the rim while the piece was still hot so that they fused 
with the body of the vessel. lS The bucket has an everted, 
angular rim, slightly convex tapering sides, and a slightly 
rounded base. The two handle attachments extend outward 
and upward from the rim. They are carved into two disk
shaped flanges pierced by holes, flanking a central vertical 
finial. The vessel was painstakingly restored from numerous 
small fragments before it was acquired by the museum. 
There are sorne losses and areas of fill, but the restoration 
appears to be faithful to the shape and design of the object. 
It is indeed remarkable that so much has survived. 

The bucket has two silver handles, the ends of which are 
looped through the holes of the attachments. They consist 
of an undecorated, flat sheet of silver cut into a semicircular 
arch strip and rod-like curved ends with stylized bud 
terminais. There seems to be no reason to suspect that these 
handles are not original, although the way in which they 
were first inserted into the glass attachment holes remains 
something of amystery.19 They, like the glass vessel, are 
broken and have been restored. 

19 



AIHV Annales du 15e Congrès, 2001 

m __ ' 

o 1 Sem 

Fig. 5 Drawing of the situ/a shown in Figures 3 and 4; drawing 
Elizabeth Wahle) 

The si/uZa would have been used at elegant drinking 
parties. It was presumably part of a larger set of drinking 
vessels and utensils, although these may have been made in 
other media: metal or terracotta. The wine would have been 
carried to the serving table in the bucket, which could be 
he Id in a secure and stable fashion because of the sturdy 
double swing handles. The wine would then have been 
ladled in the mixing bowl before it was finally served to the 
symposiasts. The vessel, as mentioned above, has a slightly 
convex base, which means that it cannot stand upright 
unsupported. It has been suggested that the bucket may thus 
have 'served as a liner for another vessel (surely made of 
silver, to match the handles . .. )'.20 But such an arrangement 
would undoubtedly have detracted from the painted and 
gilded decoration on the outside of the bucket, so it may be 
better to imagine that it had an open or low stand of sorne 
kindY 

Despite its practical use, the situ/a may also be regarded 
as a work of art that could be admired in its own right. 
When it stood upright, the plain silver handles would have 
Iain flat on the projecting rim, so that only the bud-like 
terminaIs would really have been visible projecting from 
the handle attachments . The vessel itself, filled with 
sparkling wine, would have been the focus of attention, and 
one can only assume that the dark red wine enhanced the 
effect ofthe decoration on its sides and base. 

Very few glass situ/ae are known from the ancient world. 
The most famous examples are probably the late Roman 
bucket with engraved Dionysiac scenes and the bucket 
decorated with openwork hunting scenes, both in the 
Treasury of San Marco in Venice.22 Each of these has a 
single robust metal handle, while a number of other glass 
buckets decorated with snake-thread trails and found at 
Cologne have a twisted glass rod handle.23 The latter are 
examples of Roman blown glass, whereas the two San 
Marco pieces are technically more complex, having been 
cast and carved. None ofthese buckets, however, provides 
a close parallel for the present piece. More apposite is a 
cast bucket, now in the National Archaeological Museum 
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in Athens but said to have come from Cyprus, that is dated 
to the late 4th century BC.24 1t is undecorated, but it is similar 
in shape to the silver buckets found in the royal Macedonian 
tombs at Vergina.25 Indeed, metal situ/ae may provide the 
best model for the present piece. In addition to a number of 
bronze examples from Macedonia, aIl ofwhich are now in 
the Archaeological Museum of Thessalonike, there is 
another situ/a in the Metropolitan Museum (MMA 
1972.118.88), part of a group of five drinking vessels from 
Prusias in Bithynia (modem Turkey).26 The double handles 
and the attachment rings of aIl these vessels bear a striking 
resemblance to the handles of our glass situ/a. This would 
tend to support the view that the bucket should be dated to 
the late 4th or 3rd century BC. 

1 return now to the most remarkable feature of the situ/a: 
the painted decoration that covers the whole of the exterior 
surface ofthe glass. This extends from the underside of the 
rim to the base, and comprises four main elements. Under 
the rim, there is a continuous dog-tooth band in purplish 
red, with a thin line of light (Egyptian) blue below. Two 
vertical stripes run down the sides of the bucket below the 
handle attachments. The stripes are block-filled with 
purplish red paint, into which the lines of slender wavy 
tendrils have been incised freehand. There are traces of 
gilding on both stripes, indicating that they were at least 
partly gilded. The remainder of the body is covered with 
horizontal rows of small objects, painted in several shades 
of pinkish red, with details outlined in dark brown pigment. 
Here again, there are traces of gilding. The base was 
apparently covered in similar small objects, perhaps 
arranged in a rosette pattern, but much of this decoration 
has now been lost. Recent scientific examination has shown 
conclusively that both the pigments and the method of 
application are consistent with an ancient origin. 

Although the exact nature of the painted and gilded 
decoration is now difficult to ascertain, it is possible to find 
sorne parallels. The dog-tooth decoration under the rim, for 
example, can be seen on a shallow bowl, reportedly from 
Canosa and now in the Wolf Collection, dated variously 
between the late 3rd century BC and the lst century AD.27 

There the design is used in combination with a vegetal 
pattern of leaves and petaIs, which, although painted on a 
larger scale, resemble the overlapping objects on our situla. 
Likewise, the vertical stripes decorated with incised tendrils 
on the sides of our bucket fmd a close paraUel on sorne 
luxury metalwork, notably a sil ver bowl now in Berlin but 
said to have been found in Iran.28 

However, discussion ofthe painted decoration revolves 
around the identification ofthe pattern that covers most of 
the sides and base of the vessel. It has been suggested that 
this pattern represents feathers rather than leaves or flowers, 
but it seems inherently more likely that the painted design 
on the bucket is indeed floraJ.29 The upper registers appear 
to consist of individual U-shaped flower blossoms, while 
lower down the body of the vessel, the oval shapes seem to 
be arranged in overlapping rows that may be taken to 
resemble closed buds. Such an interpretation for the objects 
depicted on the body of the bucket would also fit more 
conveniently with the overaU design, which includes the 
bud-like finials to the handles, the palmette-shaped 
projection to the handle attachments, the vertical stripes 
with their tendril scroUs, and the 'rosette' pattern on the 
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base. Moreover, vegetal and floral designs have a much 
wider distribution and application in Greek art than Egyptian 
or Egyptianizing feather patterns.30 

Finally, it is important to note that the closest parallels 
for the gilded and painted decoration on the situla are vessels 
that form part of the famous Canosa group. 1 would argue, 
therefore, that despite their differences, these two 
spectacular new acquisitions at the Metropolitan Museum 
not only belong to the same class ofHellenistic luxury cast 
glass tableware but were probably also produced in the same 
area. It seems inherently more likely that the Canosa group 
and related wares were ail products of a centrally placed 
industry rather than of itinerant craftsmen. The location of 
this industry remains the subject of scholarly dispute, 
although most scholars are now reluctant to see it as based 
in Ptolemaic Alexandria. Instead, Rhodes and Macedonia 
have been pro-posed as major Hellenistic glassmaking 
centersY Certainly the distribution of finds - from Magna 
Graecia to the Black Sea - suggests that producers and 
merchants combined to supply the demand for high-quality 
glass products to elite groups in various parts of the 
Hellenistic world. 
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PUNIC TWO-FACED MASKS 

TERESA CARRERAS ROSSELL 

This paper presents three unpublished types ofPunic two
faced masks that are preserved in the Cau Ferrat Museum 
in Sitges (Barcelona). These masks are part of the collection 
of ancient glass assembled by Santiago Rusifiol at the 
beginning ofthe 19th century, either by purchase or by his 
own excavation of the necropolis of Puig des Molins 
(Eivissa). Rusifiol was a writer, painter, and lover of art and 
antiquities who became interested in archaeology on a visit 
to Eivissa Island, during which he toured various little
known sites and successfully completed bis first excavation. 

Although the three masks differ from one another in 
certain respects, they correspond to the three types identified 
by Haevemick in her inventory oftwo-faced heads with a 
human face. 1 The masks came from Puig des Molins, a Punic 
and Roman archaeological site with full periodization in 
ten datable phases from the 7th century BC, with archaic 
Phoenician remains, to the early 13th century AD, with 
medieval Islamic materials.2 These phases can be identified 
as follows: 1) archaic Phoenician; 2) archaic Punic; 3) and 
4) early and late classic Punic; 5) late Punic; 6)-8) ancient, 
middle imperial, and late imperial Roman; 9) the time ai 
which the site was abandoned; and 10) medieval Islamic. 
We do not know the phase in which the masks were found 
(Fig. 1). 

This type oftwo-faced masks, possibly representations 
of divinities, can be masculine with long hair and a 
pronounced beard; masculine with short hair, moustache, 
and bearded or beardless; or feminine with long, ruftled 
hair on both sides of the face. Normally, they are translucent 
monochrome blue ( extensive range), green, purple, brown, 

Fig. 1 Map of the western Mediterranean, showing the sites 
discussed in this paper 
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or turquoise; the majority are cobalt blue. They were cast 
in closed two-piece moulds. They have an unpolished edge 
around the seam as the result of an excess of glass paste 
inside the mould, and they also have a basal perforation. 
The glass is of good quality. Sorne of the masks have bubbles 
on the inside. An eroded and iridescent surface can 
sometimes be observed as weIl. 

These objects could be used as the head of pins or as 
jewels forming part of a necklace (in this case they present 
a suspension ring or its remains). As in the case of sorne 
multicoloured types ofhead pendants made by rod-forming 
between the 7th and 1 st centuries BC, these two-faced masks 
could have served a religious purpose.3 It is possible that 
the masks represented the Punic divinities Tanit, Eshmun, 
and Melcar in the following forms: face of elderly male 
with ruftled hair and pronounced beard; face of female with 
long, ruftled hair on both sides of the face; and face of 
youthful male with ruffied hair, moustache, and beard or no 
beard. Additional studies and new discoveries may provide 
a more definitive answer in the future.4 

The masks probably originated in Carthage. Various 
examples have been found (Haevemick catalogued and 
published 126 of them5) at archaeological sites in the 
Mediterranean and Black Sea regions, Ukraine,6 Greece,1 
Cyprus, Syria, Israel,8 Egypt, Turkey, Lebanon, Sicily, 
Sardinia,9 Carthage,1O the Iberian peninsula,l1 and the 
Balearic Islands. 12 All of them can be dated to the 4th or 
3rd century BC. 

CAU FERRAT MASKS 

1 Inv. no. 30346. H. 22mm, W. 19mm. Two-faced mask of 
elderly male with ruftled hair on both sides ofthe face and 
a pronounced beard. Basal perforation; no suspension ring. 
Made of cobalt blue glass. Well preserved, but the surface 
is eroded and iridescent, and sorne parts of the border are 
missing (Fig. 2). 
2 Inv. no. 30325. H. 21mm, W. 18mm. Mask of female 
with much ruftled hair on both sides of the face, a long 
neck, and a placid appearance. Basal perforation; no 
suspension ring. Made of translucent greenish blue glass. 
Well preserved, but the surface is very iridescent, and sorne 
parts ofthe border are missing (Fig. 3). 

Acknowledgments. 1 am grateful to the directors ofthe Cau Ferrat 
Museum (Sitges, Barcelona) and the Archaeology Museum of 
Cataionia-Ullastret, who helped me in my study and publication 
of the two-faced masks preserved in their glass collections. 1 also 
thank Aurora Martin, director of the Girona and Ullastret 
Museums, and Anna Ma Garrido for their help. 



AIHV Annales du 15e Congrès, 2001 

3 Inv. no. 30369. H. 28mm, W. 29mm. Mask ofyouthful 
male with ruffled hair and pronounced moustache. 
Suspension ring at top ofhead; basal perforation. Made of 
cobalt blue glass. WeIl preserved, with superficial 
iridescence. This mask forms part of a necklace; the beads 
and drops have been grouped for aesthetic appeal (Fig. 4). 

Fig. 2 Mask of male. Cau Ferrat, inv. no. 30346 

Fig. 3 Mask offemale. Cau Ferrat, inv. no. 30325 
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DISCUSSION 

Haevemick attributed the masks she catalogued to the 4th 
century BC, but she raised questions about the Punic
Carthaginian origin and the date. 13 Other examples from 
Puig des Molins include two two-faced masks, now in 
Madrid's National Archaeological Museum. Two masks of 
females, now in the Archaeological Museum ofEivissa and 
Formentera, were published by J. H. Femândez. 14 Both of 
them have a placid appearance and long, ruflled hair. One 
shows only a single face. The other is made oftranslucent 
cobalt blue glass, without a suspension ring. As Femândez 
notes, this amulet (inv. no. 3685) was found in 1921.1t can 
be dated to the 4th century BC on the basis of associated 
finds . Femandez describes this object as a Punic amulet in 
Egyptian style. 

Fig. 4 Mask of male. Cau Ferrat, inv. no. 30369 

Another noteworthy example (no. 40 in Haevemick's 
catalogue) is from Ullastret (Baix Empordà, Girona; Fig. 
5). This piece (inv. no. 1948) has also been published by 
M. Oliva Prat. 15 It was found at Puig de Sant Andreu in the 
area of the ancient plaza, in the fourth stratum. Iberian 
painted pottery was discovered in the thirti 'stratum, and 
black-glaze pottery, probably from a factory on Rhode (or 
Rosas, a Greek-Roman city on the northeastem coast of 
Catalonia), was found in the second stratum. This could 
date the piece to the 3rd century BC. 

We cannot be certain about the dating of the three masks 
from Puig des Molins. The main problem is their findspots. 
The examples from Ullastret (inv. no. 1948) and the 
Archaeological Museum (inv. no. 3685) may be parallels 
for the three unpublished masks found in Puig des Molins 



Punie Two-Faced Masks 

and now housed in the Cau Ferrat Museum (Sitges). The 
proxirnity of their western Mediterranean findspots - and 
of the archaeological site of Ernpfuies, where two-faced 
rnasks (cat. nos . 38 and 39) discussed by Haevernick were 
found l6

- suggests a cornrnon origin and chronology for ail 
of the two-faced rnasks. They are considered to be Punie 
and of the 4th or 3rd century BC. 

Fig. 5 Mask of female. Ullastret, inv. no. 1948 
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MONOCHROME AND POLYCHROME PLAQUES (INLAYS) 
IN THE BRITISH MUSEUM 

WILLIAM GUOENRATH AND VERONICA TATTON-BROWN 

Monochrome plaques were formed by pouring or ladling 
coloured glass from a crucible in a fumace onto a refractory 
surface. The refractory material may have been made of 
fired clay or stone, and it may have had recessed areas on 
its . surface to contain the molten glass and to better define 
its shape. Af'ter the pieces of glass had hardened sufficiently, 
they were placed in a kiln to be annealed (slowly cooled). 
For polychrome plaques, the first step was the preparation 
of coloured glass strips and canes of various types. 1 In many 
cases, canes containing part of the final complex design 
were made. These canes were then cut into thin slices or 
lengths (depending on whether the decoration was meant 
to be viewed from the end of the cane or from the side) and 
placed on a matrix of monochrome glass or a refractory 
surface. Ifthe canes were to be backed by colourless glass, 
the backing was formed first and the .canes were set onto it. 
This construction was then placed in a kiln so that the 
individual elements - strips, canes, and backing glass -
would fuse to become one object. When the glass had cooled 
to the point ofhardening, it was placed in an annealing kiln. 

Plaques may have been formed into mosaics to decorate 
floors or to act as inlays for fumiture and the like. They 
seem to have had quite a long life: the earliest known to us 
are monochrome examples from late 3rd-century BC Egypt. 
These plaques evidently came from an enclosure for the 
god Osiris, and the punched lettering on the gold sheet found 
with them mentions Ptolemy III (r. 246-222 BC) and 
Berenike Il (r. 246-221 BC).2 

Tiles from Egypt showing conventional floral motifs in 
a ground of blue-grey or dark glass appearing black are 
normally dated from the 1 st century BC to the 1 st century 
AD.3 Other Egyptian tiles show lily (or lotus) flowers. Of 
the illustrated examples (Fig. 1), one is in an opaque pale 
blue ground, the second is in an opaque yellow ground, and 
the third is in an opaque green ground. The lilies are made 
in contrasting colours. The two outer images are backed by 
colourless glass, and the central image is set in a matrix of 
opaque dark glass appearing black. They also seem to date 
from the mid Ist century BC to the mid Ist century AD,4 
and they come from the SIade5 and Nesbitt6 Collections. 

Continuing the floral theme, a circular plaque (Fig. 2) 
backed by colourless glass shows a polychrome floral 
arrangement in the centre in a blue ground surrounded by 
linked spirals. The inner series is of dark glass in an opaque 
yellow ground, and the outer series is of opaque yellow 
glass in a dark background. Opaque red lines surround the 
floral decoration, appear between the linked spirals, and 
surround the edge. This plaque, which was probably made 
between about the last quarter of the Ist century BC and 
the mid Ist century AD, is part of the Slade Collection.7 
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Fig. 1 Three tiles showing lilies, GR 1868.5-1.100, GR 1886.11-
17.94, and GR 1868.5-1.69; photo: British Museum. By courtesy 

of the trustees of the British Museum 

Such plaques were evidently made in Egypt,8 since they are 
not far removed from the next series to be discussed. Square 
inlays9 showing lily and palmette designs were probably 
also made in Egypt, 10 but it is worth noting that similar stucco 
decoration in the coffers of the Parthenon in Athens and in 
the underground basilica of the Porta Maggiore in Rome 
suggests that this design was also known in ltaly.11 

Fig. 2 Circular plaque with floral decoration, GR 1868.5-1.97; 
photo: British Museum. By courtesy of the trustees of the British 

Museum 



Monochrome and Polychrome Plaques (Inlays) in the British Museum 

Fig. 3 Three plaques showing polychrome faces, GR 1868.5-1.93, 94, and 69; photo: British Museum. 
By courtesy of the trustees of the British Museum 

Three plaques show polychrome faces (Fig. 3). The left 
example is backed by colourless glass. It shows an opaque 
white female bust, with hair that reaches the shoulders, in a 
dark blue ground surrounded by a pale green ground.12 Such 
busts are more common on beads, as is shown by examples 
in the Wolf Collection and elsewhere, and the only example 
so far with a known provenance was found in the Sudan. 13 

The central example is a rounded plaque showing an opaque 
white face, again with long hair, in an opaque white ground 
surrounded by a dark ground. 14 Such plaques are common 
both as inlays15 and as beads,1 6 but none has any known 
provenance. The third example is circular, and it, too, is 
backed by colourless glass. Its pale blue ground shows an 
opaque yellow face with opaque red hair piled up on the 
head and falling down in long locks.17 Sometimes described 
as a maenad, it is similar to an example in the Department 
of Egyptian Antiquities in the British Museum and a few 
other plaques elsewhere. 18 Ali of the examples in the British 
Museum are part of the Slade Collection,19 and although 
sorne face beads seem to have been popular in the western 
provinces of the Roman Empire,20 ail of the inlays with faces 
must have been made in Egypt, the home of the only one 
with a provenance. 

Polychrome tiles and mosaic plaques or inlays seem to 
have been very popular in Egypt, as is demonstrated by the 
many examples sold in London in 1992 and 1993.21 

Polychrome glass mosaics from the villa of the emperor 
Lucius Verus, a few miles from Rome on the Via Cassia, 
are known from a number of collections. They are usually 
made up to show typical Roman designs of rosettes, 
guilloches, and yellow dots in a dark matrix surrounding 
triangular shapes of opaque red glass. In the corners and 
the centres are squares of emerald green glass. They may 
date from the reign of Lucius Verus (AD 161-169). Sorne 
pieces are monochrome and suggest the use of opus sectile 
(coloured marbles cut in geometric patterns, sometimes 
combined with glass cut in the same manner).22 They are 
unlikely to have been wall mosaics, as they are not common 
on Roman sites, but they may weil have been floor mosaics 
or inlays for furniture. 

Other Italian plaques are made of mosaic glass that was 
also used in the production ofbowls. The patterns include 
tube-like opaque yellow canes in a dark green matrix, 
opaque white canes in a dark purple matrix, and opaque 
light green canes in a dark green matrix. One version shows 
monochrome canes of opaque yellow, opaque blue, and 
opaque dark glass appearing black set in an opaque red 
matrix and arranged in a pattern of adjoining squares. 
Similar çanes, including opaque yellow, are often arranged 
in a lozenge design. The British Museum has plaques in 
this type of glass (Fig. 4),23 and there are several examples 
in The Corning Museum of Glass and in other collections.24 

Sorne non-blown bowls from the western provinces were 
formed ofthis glass,25 and such a design decorates a blown 
glass ofuncertain date from a Roman building in southern 
England.26 

Fig. 4 Plaque or inlay showing monochrome canes arranged in a 
lozenge pattern, GR 1868.5-1.90. H. 48mm, W. 78mm, Th. 3mm; 
photo: British Museum. By courtesy of the trustees of the British 

Museum 

27 



AIHV Annales du 15e Congrès, 2001 

The Italian glass industry was also fond of floral designs, 
and these were a popular decoration for plaques and inlays. 
An example from the Slade Collection is part of a plaque 
backed by colourless glass showing daisies with opaque 
red centres, each of which is enclosed within a dotted circle 
in an opaque white ground.27 A similar example is in The 
Coming Museum of Glass,28 and there must be others 
elsewhere. 

It seems, therefore, that plaques and inlays may first have 
been produced in Egypt, but they were enthusiastically 
adopted by Italy and the western provinces of the Roman 
Empire during the imperial period. 

ENDNOTES 

1 ed. H. Tait, Five Thousand Years of Glass, rev. edn., London: 
British Museum Press, 1999,217-21, figs. 22-58. 
2 D. M. Bailey, 'Glass Plaques from a Foundation Deposit at 
Canopus, Egypt', Antiquaries Journal, 64, 1984, 389-93; M. 
Bimson and I. C. Freestone, 'Sorne Egyptian Glasses Dated by 
Royal Inscriptions', Journal of Glass Studies, 30, 1988, 13-14, 
fig. 4. 
3 Maud Spaer, Ancient Glass in the Israel Museum: Beads and 
Other Small Objects, Jerusalem: The Israel Museum, 2001,248-
9, nos. 600-603, with bibliography. Examples in the British 
Museum inc\ude GR 1886.11-17.137. See also J. D. Cooney, 
Catalogue ofEgyptianAntiquities in the British Museum, 4, Glass, 
London: British Museum Publications Ltd., 1976, 1433-4, nos. 
1645-63. 
4 Spaer [note 3], 250, nos. 607-8, with bibliography. 
5 GR 1868.5-1.69, H. 52mm; and GR 1868.5-1.100, H. 57mm. 
Hugh Tait, 'Felix Slade (1790- 1868)', The Glass CircleJournal, 
8, 1996, 70-87. 
6 GR 1886.11-17.94, H. 29mm. 
7 GR 1868.5-1.97, D. 42mm. 
8 ed. S. M. Goldstein, Ancient Glass, catalogue of exhibition at 
the Miho Museum, Miho: Nihon Keizai Shinbun Inc., 2001, 201, 
no. 114, pl. 82 (bottom row, centre). 
9 The examples in the British Museum are GR 1868.5-1.103, L. 
26mm (Slade Collection); and GR 1878.12-30.192, L. 21mm 
(Henderson bequest). 
10 E. Marianne Stem and Birgit Schlick-Nolte, Early Glass of the 
Ancient World, 1600 B.C- A.D. 50. Ernesto Wolf Collection, 
Ostfildern: Verlag Gerd Hat je, 1994,386-91, nos. 133-6; S. M. 
Goldstein, Pre-Roman and Early Roman Glass in The Corning 
Museum of Glass, Corning: the museum, 1979, 223, no. 646; 
Goldstein [note 8], 201, no. 114, pl. 82. 
Il R. Ling, 'Stucco Decoration in Pre-Augustan Italy', Pa pers of 
the British School at Rome, 40, 1972,51, fig. 6. 
12GR 1868.5-1.93, H. 16mm. 
13Dows Dunham, The Royal Cemeteries ofKush, 4, Royal Tombs 
at Meroë and Barkal, Boston: Museum of Fine Arts, 1957, 133, 

28 

no. 21-12-129b-2, fig. 89, pl. 67B; Ancient Glass: Formerly the 
Kofler-Truniger Collection, sale catalogue, London: Christie's, 
March 5-6, 1985, no. 252 (centre); Stem and Schlick-Nolte [note 
10],410, no. 149; Goldstein [note 8], 200, no. 95, pl. 74. 
14 GR 1868.5-1.94, H. IOmm. 
15 Cooney [note 3], 138, no. 1711. 
16 Goldstein [note 10],274, nos. 820 and 821; Stern and Schlick
Nolte [note 10],411, no. 150; Spaer [note 3],124, no. 208, with 
bibliography; Goldstein [note 8], 201, no. 105, pis. 78 and 79, 
but not ail ofthem. 
17 GR 1868.5-1.69, D. 15mm. 
18Cooney [note 3],139, no. 1721; Goldstein [note 8], 200, no. 
100, pl. 76. 
19 Tait [note 5]. 
20 Beat Rütti, Beitrage zum romischen Oberwinterthur- Vitudurum 
4, Unteres Bühl, Die Glaser, Berichte der Zürcher Denkmalpflege, 
Monografien 5, Zurich: Orell Füssli, 1988, 195, nos. G 1905-
1907, pis. 26 and 31. 
2 1 The 'Per-Neb' Collection: Highly Important Egyptian 
Antiquities, no. l, sale catalogue, London: Christie's, December 
1992; Ancient Egyptian Inlays from the 'Per-Neb' Collection, no. 
2, London: Christie's, July 1993; Ancient Egyptian Glass and 
Faiencefrom the 'Per-Neb 'Collection, no. 3, London: Christie's, 
December 1993. 
22 Those in the British Museum are registered as GR 1872.12-
26.1-25, and they were given by the executors of Felix Siade. See 
Tait [note 5]. There is a particularly comprehensive collection in 
the Gorga Collection in Rome: L. Sagui, B. Bacchelli, and R. 
Pasqualucci, 'Un patrimonie unique au monde: Les Verres de la 
collection Gorga', Annales de l'Association pour Histoire du Verre, 
13, Low Countries, 1995 (Lochem, 1996),222-3, figs. 6 and 7; 
and Rita Pasqualucci, 'Una produzione particolare: r vetri 
architettonici' , in ed. Mariarosaria Barbera, La Collezione Gorga, 
Milan: Soprintendenza Archeologica di Roma, 1999,213-17. 
Exarnples were also once part of the Sangiorgi Collection, and 
sorne of them are now in the Victoria and Albert Museum: B. 
Bacchelli and others, 'Nuove scoperte sulla provienza dei pannelli 
in opus sectile vitreo della Collezione Gorga', Atti dei 2° Colloquio 
dell 'Associazione Italiana per 10 Studio e la Conservazione dei 
Mosaico, 1994,2,1995,447-66, fig. 9; and in the Rijksmuseum 
van Oudheden in Leiden, the Netherlands: Michele De Bellis, 
Cento frammenti di antichi vetri adriesi nel Rijks Museum van 
Oudheden di Leida (Olanda), Bottrighe: CMP, 1998,51, B. Our 
thanks to our colleague, Dr Paul Roberts, for his help. 
23 GR 1868.5-1.90, 99a, Siade Collection: Tait [note 5]; EA64165: 
Cooney [note 3],139, no. 1713, pl. II. 
24 Goldstein [note 10],252-3, no. 751, and note examples in his 
bibliography. 
25 B. Rütti, 3,000 Jahre Glaskunst, Lucerne: Kunstmuseum Luzern, 
1981 , 65, no. 178. 
26 Jennifer Price, 'Blown Glass Bowl from Holne Chase, Bletchley, 
near Milton Keynes, Bucks', The Antiquaries Journal, 65, 1985, 
470-1. 
27 GR 1868.5-1.9ge, L. 50mm: Tait [note 5]. 
28 Goldstein [note 10],252, no. 749. 

WILLIAM GUDENRATH 
The Studio of the Corning Museum of Glass, 

One Museum Way, Corning, New York 14830-2253, US. 
E-mail: gudenratw@cmog.org 

VERONICA TATTON-BROWN 
Department of Greek and Roman Antiquities, British Museum, 

Great Russell Street, London WClB 3DG, UK. 
E-mail: vtattonbrown@british-museum.ac.uk 



COMPOSITION AND TECHNOLOGY OF MOSAIC VESSEL GLASS 
FROM THE EARLY ROMAN EMPIRE 

COLLEEN P. STAPLETON 

Vessels made of mosaic glass are relatively rare in the 
archaeological record until about the late 3rd century BC. 
These large Hellenistic mosaic glass plates and related, but 
later, shallow dishes of similar mosaic glass, all with known 
findspots, come exclusively from Magna Graecia and 
Sicily.l In contrast, Roman mosaic glassware is almost 
exclusively found on Italian sites and elsewhere in the 
western Mediterranean, and it shows a much wider variety 
of patterns and more brilliant colours than the mosaic glass 
products ofthe preceding Hellenistic era.2 

Even as production was continuing on a large scale in 
Syro-Palestinian glasshouses and elsewhere in the east, as 
it had for many previous generations, it seems that during 
the reign of the emperor Augustus (27 BC-AD 14), a 
sizeable glass industry was established in Italy itself. This 
was no doubt stimulated, or perhaps even set up, by migrants 
from the east, either voluntary exiles or forced immigrants, 
following the final conquests by the Romans ofthe eastern 
Mediterranean and Egypt in the first century B.C. The Latin 
word for glass (vitrum), unknown in the extant literature 
before a single mention in 55 BC, was first generally used 
by Augustan and Julio-Claudian writers .3 Rome was 
specifically mentioned by the Augustan geographer Strabo, 
who ascribed certain innovations in colour and production 
to glassmakers ofthat City.4 

There is reason to believe that the polychrome glass 
fragments of this study were made at Rome, where they 
were probably found (see 'The Vessel Fragments' below). 
The types of coloured glassware that they represent are 
known as 'mosaic' because the use of slices of glass canes 
is reminiscent of the tesserae found in mosaic floor and 
wall decoration. The patterned canes were made by 
arranging coloured glass rods in different schemes, heating 
the whole so that it fused, and then stretching it lengthways 
until the newly formed cane was made into the desired 
diameter. Monochrome canes were formed by stretching 
rods of a single colour. Cross-sections and slices were cut 
from the canes, then formed into a disk and fused by heating. 
The resulting flat blank, sometimes pressed with a tool to 
create ribs, was then placed over or into a form (mould) 
and reintroduced to the fumace so that it sagged.5 The colour 
schemes of Roman mosaic glassware are more elaborate 
and complicated than those found in earlier Hellenistic 
mosaic wares. The technology needed to produce the colours 
of the Roman glass, together with Strabo's remarks, suggests 
that this colour development may be ascribed to Rome itself, 
although Roman domination of the whole of the glass 
industry is unlikely. 

Changes in technology are reflected in the chemical 
composition of the final glass product. Glasses that have 
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close chemical compositions are not likely to have been 
made during a period oftechnological change. This paper 
presents a summary of analyses of glasses from two 
differently patterned groups of early imperial Roman mosaic 
vessels. These data are used to determine if technological 
changes or experimentations were taking place in this new 
era of glassmaking in Italy. 

THE V ESSEL FRAGMENTS 

The mosaic glass fragments that were made available for 
sampling came from the collections ofthe British Museum 
(BM) and the Victoria and Albert Museum (VA). They are 
shown in Figures land 2, and listed in Table 1. Of the 
fragments from the BM, one is built of two canes, each 
with a white curl in blue or brown (also referred to as amber), 
and the others show marbled patterns in similar colours. 
The BM fragments come from ribbed bowls on tall 
footrings, a type best known from western provinces of the 
Roman Empire, although it may have originated in the east. 
Finds from dated contexts suggest that they were made 
between about 25 BC and AD 25.6 The mosaic glass 
fragments from the VA are formed of short strips of coloured 
canes and have generally undiagnostic features. The colours 
of the VA fragments include those found in the BM 

Fig. 1. Mosaic glass fragments with curled and marbled patterns 
from ribbed bowls; photo: Tony Milton, © British Museum. By 
courtesy of the trustees of the British Museum 
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Fig. 2 Short-strip mosaic glass fragments. L. 116mm (upper), 
91mm (lower); photo: Tony Milton, © British Museum. By 
courtesy of the trustees of the British Museum 

fragments, as well as opaque red and opaque yellow, and 
transparent pale blue, purple, and colourless. Additionally, 
sorne fragments contain glass of a transparent colour that 
appears to be green, but is in fact the effect of a transparent 
pale blue glass overlying an opaque yellow glass. These 
short-strip mosaic canes seem to have been a speciality of 
Romano-Italian factories,7 and the distribution pattern of 
the footed bowls, to which the marbled BM fragments 
belong, does not preclude their manufacture in similarly 
sited glasshouses. 

The fragments were collected by the museums in the late 
1800s, probably from Rome, although they are not weIl 
provenanced. The BM pieces come from the Nesbitt 
Collection, most of which was assembled in Rome. Like 
the fragments from the VA, they were perhaps found during 
building excavations that were carried out during the 
expansion of the city of Rome after it had been declared the 
capital of the newly unified Italy. The fragments were 
polished, cut, and sometimes framed in preparation for sale 
to collectors and museums around the world.8 

Small (less than 1mm cubed) samples were removed from 
ten fragments, each representing one mosaic vessel and 
yielding 49 individual samples of coloured and colourless 
glass. In all, nine different colours were identified and 
analysed. Scanning electron microscopy with energy
dispersive X-ray analysis (SEM-EDXA) was used to obtain 
images and quantitative chemical analyses of the samples. 

RESULTS 

F or the transparent glasses, pale blue, dark to medium blue, 
colourless, purple, and amber (brown), less than c. 5 wt% 
of colouring oxides occurs. The opaque glasses contain 
greater than c. 5 wt% of added co lourant materials. To 
compare the compositions of the opaque glasses with those 
of the transparent glasses, the compositions were 
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reca1culated to include only those components that were 
likely to have been added with the sand and natron: silicon, 
aluminum, magnesium, calcium, sodium, and potassium. 
These compositions are referred to as 'base compositions,' 
and the reca1culated glasses are termed 'base glasses.' Iron 
and manganese, although often entering in small amounts 
with the sand, were not included in the recalculated 
compositions because, for these glasses, larger amounts 
appear to have been added with the colouring agents. Except 
for the opaque yellow and opaque red glasses, the range in 
the major element oxides in the base compositions is small, 
with about 17 wt% to 20 wt% soda (NaP), 7 wt% to 9 wt% 
lime (CaO), and 68 wt% to 72 wt% silica (Si0

2
). 

Components that are not usually added with colouring 
agents, including potash (~O), magnesia (MgO), phosphate 
(Pps) and chlorine (Cl), are present at less than 1 wt% 
each, and alumina (AIP3) is present at about 2 wt% to 3 
wt% in most colours. 

The SEM-EDXA data show no clear compositional 
divisions between the group of fragments with curled and 
marbled patterns from the BM and the group of short-strip 
patterned fragments from the VA. Upon further comparisons 
of other, similar wares, the differences may become clearer. 
One potential place to start an investigation is in the base 
compositions, where the lev el of the reca1culated soda is 
generally lower in the glasses ofthe BM fragments, between 
16.4 wt% and 18.2 wt% Nap, than in the VA fragments, 
between 16.8 wt% and 19.8 wt%. The soda level ofthese 
natron-type glasses should reflect the proportion of natron 
used in the batch, or perhaps the quality of that material. 
Two other compositional differences occur in specific 
colours. In the base glass, aluminum is higher in the opaque 
whites from the B~ fragments, 2.66 wt% to 2.82 wt%AIP3' 
compared to that III the VA fragments, 2.43 wt% to 2.54 
wt%. This may indicate a different source of silica for the 
base glass of these two groups. The absolute (not 
reca1culated) iron contents of the medium to dark blue 
glasses of the BM fragments are lower, 0.87 wt% to 0.91 
wt% FeO, than those in the VA fragments, 1.12 wt% to 1.67 
wt% FeO. Iron in this colour appears to be associated with 
the colourant and may reflect distinct ore sources or 
colourant preparation techniques. 

DISCUSSION 

Low magnesium, low potassium soda-lime-silica glass 
began to occur on a widespread basis in the archaeological 
record around the 9th or 8th century BC. It apparently 
originated in the eastern Mediterranean. Many researchers 
now consider this glass to have been based on natron, a 
naturally occurring sodium-ri ch minerai deposit. The vessel 
fragments examined here represent the same type of glass 
that was manufactured sorne 800 years later, during the early 
stages ofthe imperial Roman glass industry, around 25 BC 
to AD 25. These glasses have soda-lime-silica compositions 
that are consistent with a documentary source on the 
manufacture of Roman glass of the lst century AD. Pliny 
indicates that quartz-rich sand and a naturally occurring 
sodium-ri ch minerai, referred to as natron, were the two 
major batch materials typically used for glass ofthis period.9 

Based on Pliny's writings, Brill was able to reproduce glass 
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Fig. 3 Low-iron glasses of this study (amber, blue-green, opaque white, colourless, 
and purple) have a constant FeO:K20 ratio, compared with the high-iron glasses (opaque 

red, opaque yellow, and medium to dark blue) 

found at a late Roman glassworking site in Palestine. 10 The 
results are not precisely the same as those found in the 
glasses of this study, but they are close and suggest that the 
basic recipes and manufacturing practices were similar. The 
sodium-ri ch minerai used was probably relatively pure, and 
it would not have added significant amounts of elements 
other than sodium to the glass. Natural sand, however, is 
not pure silicon, and it would have contributed most ofthe 
remaining elements detected, including potassium, 
magnesium, and calcium. 

The glasses that form the mosaic fragments with curled 
and marbled patterns and the short-strip mosaic fragments 
fall into a relatively tight compositional group when the 
base compositions are calculated. Whether or not the vessels 
were created in Italy or in the western Roman provinces, 
the glasses themselves were made in factories or workshops 
where certain practices were well known and controlled. 
The generally lower average soda and accompanying higher 
silica in the marbled mosaic fragments may suggest a slight 
difference in an industry-wide natron-to-sand ratio, or in 
the source of sand used. The possible explanations for 
compositional differences are many, however, and until more 
comparable mosaic vessel glass is analysed, they remain 
mostly speculation. 

The glasses of this study can be divided into two broad 
compositional groups, based on their iron content. The first 
group contains low iron and includes the pale blue-green, 
opaque white, colourless, and amber (brown) glasses, as 
well as two of the purple glasses. The second group consists 
of glasses in which the majority of the iron was probably 
added with the co lourant (although iron itselfwas not used 
as a colourant), and it includes the opaque yellows and reds 
and the cobalt-based blues. This relationship is demonstrated 
graphically in a plot of the proportions, in weight, ofKz0, 
FeO, and MnO for ail ofthe glasses ofthis study (Fig. 3). 

The samples in the low-iron group plot along an 
essentially straight line corresponding to a relatively 
constant FeO:Kz0 ratio (Fig. 3). Most of the potassium and 

iron are likely to have entered the batch with the silica 
component, sand, making the constant FeO:Kz0 ratio of the 
glasses a reflection of the sand source. 

Within the low-iron glasses, manganese appears to play 
an important role in colouring, either by controlling the 
effects of the little iron that exists in these glasses or by 
itself colouring the glass. The proportions of manganese 
plotted in Figure 3 show a trend among the low-iron glasses 
of increasing manganese from pale blue-green to purple, 
which itself contains high absolute levels of manganese. 
The ambers (browns) contain no detectable manganese and 
lie toward the low end ofthis trend, slightly off the line of 
constant FeO:Kz0, with proportionally lower iron. Amber 
(brown) may represent the type of batch glass to which 
manganese was added, although these particular ambers 
(browns) do not represent the precise batch from which the 
low-iron colours were made. 

The presence of manganese in the high-iron colour 
groups is not readily explained in terms of colour 
generation. 11 The levels of manganese in these samples are 
high (Fig. 3), but there is no overall trend based on colour. 
Colourants may have been added to an originally colourless 
glass, or to a mix of manganese-bearing (colourless?) and 
manganese-free glasses. However, the high levels of 
manganese suggest that a significant portion of it entered 
with the colouring components, which themselves occur at 
high levels. 

Sorne Ist to 4th-century AD coloured and colourless 
glasses excavated from Britain, France, and Italy exhibit 
the same divisions into low-iron and high-iron compositional 
groupS.12 The low-iron glasses from these sources have a 
similar FeO:Kz0 ratio to the low-iron glasses ofthis study, 
and they also show evidence for the addition of manganese. 
The copper-blue glasses from Cosa are an exception, with 
higher FeO than other copper blues. The similarities suggest 
that the basic glassmaking recipe and the colourant 
technology were well understood by the time that these early 
imperial Roman mosaic glasses were manufactured. 
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Table 1 Object registration no. and BM DSR laboratory no. 
concordance 
Museum reg no. DSR reg no. c%urs analysed 

VA 63/1 63/20 63/2 -1883 6815-3-X colourless, opaque red, opaque white, opaque yellow, 

transparent medium blue to dark blue 

none 6815-4-K opaque white (2 compositions), 
transparent medium blue to dark blue, 

transparent pale blue/green, 
transparent purple 

VA " /12:16 - 1885 6815-5-M colourless, opaque red, opaque white, opaque yellow, 
transparent pale blue/green, 

VA 63/1 63/20 63/12 - 1885 6815-6-P colourless, opaque red, opaque white, opaque yellow, 

transparent medium blue to dark blue, 

transparent pale blue/green 

VA 63/1 63/20 63/12 - 1885 6815-7-R colourless, opaque red, opaque white, opaque yellow, 

transparent medium blue to dark blue 

VA " /1 "/20 " /12 - 1885 6815-8-W colourless, opaque white, opaque yellow, 
amber (transparent orange to brown), 
transparent medium blue to dark blue, 

transparent pale blue/green, 
transparent purple 

VA 63/1 63120 63/12 - 1885 6815·9-Y colourless, opaque white, opaque yellow, 
transparent medium blue to dark blue, 
transparent pale blue/green, 
transparent purple 

BM GR 86,11-17,203 6815-11-X arnber (transparent orange to brown), 
transparent medium blue to dark blue 

BM GR 1886,11-17,252 6815-12-K arnber (transparent orange to brown), 
transparent black, 
transparent medium blue to dark blue 

BM GR 1886,11-17,252 6815-13-M opaque medium blue, opaque white, 
transparent orange to brown (arnber) 

VA: Victoria and Albert Museum; SM: British Museum 
GR: Department of Greek and Roman Antiquities; DSR: Department ofScientific Research 

CONCLUSIONS 

The glass in the mosaic vessel fragments examined here 
has base compositions that are typically Roman and 
consistent with Pliny's lst-century AD instructions for 
making glass. There is no absolutely clear distinction in 
base composition between the BM marbled fragments and 
the VA short-strip fragments. However, small differences . 
in the amounts of soda and silica between these two sets of 
fragments suggest that sorne of the glasses were made in 
different manufacturing centres. 

At present, there is not enough published data to 
determine whether changes in glassmaking took place 
between the Hellenistic era and the reign of Augustus. It is 
also unclear whether the technology needed to manufacture 
the coloured and colourless glasses for the more complex 
patterns in Roman mosaic vessels was initiated in Rome 
itself_ However, the use of manganese to control colour in 
'sensitive' glasses suggests that glass-colouring technology 
was already weil understoodby the time these glasses were 
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manufactured. It is apparent that the glassmakers of the 
fragments in this study were not experimenting with new 
glass recipes, but that they were adept at manipulating the 
chemistry of glass and the colourants added to it to achieve 
a final product of consistently high quality. 
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KAMEOGLÂSER MIT DIONYSISCHEN SZENEN AUS POMPEJI 

LUCIA AMALIA SCATOZZA HORICHT 

Auf Grund neuer Elemente kann man die Diskussion über 
den Herstellungsort der beriihmten KameogHisertafeln mit 
dionysischen Szenen - aufbewahrt im Archaologischen 
Nationalmuseum Neapel-wiederaufnehmen. 1 

Die beiden Tafeln - die erste mit Darstellung von Ariadne 
und der Erscheinung des Dionysos, die zweite mit der 
Einweihung der Ariadne se lb st in die Mysterien - wurden 
im Schuttmaterial der sogenannten Casa des M. Fabius 
Rufus gefunden (VII, ins. acc. 16-19)2 und schmückten 
wahrscheinlich den Deckel oder die SeitenfHichen von 
verlorenen Holzkastchen; darauf weisen ihre geringen 
AusmaBe hin, die sie fur einen solchen Gebrauch aIs 
geeignet erscheinen lassen. 

Aber auch eine Funktion aIs Wandpinakes kann nicht 
ausgeschlossen werden, ahnlich wie die der Marmorpinakes, 
die auf Wanden des II. und III. Stils haufig vorkommen. 
Tatsachlich gibt es andere Fragmente in Kameoglas, wie 
die Fragmente in New York und im Petit Palais von Paris, 
die die Pinaxform für diese Technik belegen. Andererseits 
ist auf den Wanden einiger Raume desselben 
pompejanischen Hauses die Dekoration im II. Stile noch 

erhalten, die eine wichtige Phase der Domus im 1. Jh. v. 
Chr. dokumentiert.3 

Die Tafelchen stammen vermutlich aus einem pnmkvoll 
ausgestatteten Trikliniumssal, mit einer Ephebenstatue aIs 
Lampenhalter, einem bronzenen EBtisch und einem 
Speisesofa mit BronzefiiBen. Die Mauem dieses Raumes, 
teils in opus reticulatum, teils in opus incertum angelegt, 
waren in der unteren Zone von rechteckigen Marmorplatten 
bedeckt, die verloren gegangen sind, aber Spuren gelassen 
haben. 

Die Datierung der Tafelchen in augusteische - oder 
frühtiberische Zeit wird weitgehend akzeptiert wegen der 
Âhnlichkeit der stilistischen und ikonographischen 
Wiedergabe der einzelnen Details mit Werken, die mit 
Sicherheit in augusteische Zeit zu datieren sind, wie die 
berühmte Portlandvase, deren Besitzter wahrscheinlich 
Augustus selbst war, der darauf abgebildet sein solI. 4 

Der Mythos der Hochzeit von Dionysos und Ariadne, an 
dem sich die Szenen der beiden Tafeln aus Kameoglas 
inspiereren, war allerdings in spatrepublikanischer und 
augusteischer Zeit weit verbreitet.5 Der Dichter Catullus 

Fig. 1 Neapel, Museo Archeologico Nazionale, Inv. Nr. 152652. Dionysos erscheint Ariadne 
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Fig. 2 Neapel, Museo Archeologico Nazionale, Inv. Nr. 153651 . Ariadne wird in die Mysterien eingeweiht 

beschreibt in einem Hochzeitcarmen den wertvollen Deckel 
des Hochzeitskastchens von Peleus und Thetis mit der 
Darstellung von Ariadne und Dionysos (Carmen 64, 251-
3). 

Das schOne Wohnhaus, berühmt auch dank zahlreicher 
Graffiti mit Zitaten von bekannten Vers en der Dichter 
Lucretius (De rerum natura, 2, 1, suave mari magna) und 
Vergil (Aen. 1,242-243),6 ist der gens Fabia zugeschrieben 
worden, vor allem auf Grund der Auffindung zahlreicher 
Wandinschriften und eines Siegels mit dem Namen von M. 
Fabius Rufus, welches offenbar auf die letzte Periode 
zurückgeht. 7 Die genannten Graffiti erscheinen aufWlinden 
mit Malereien des iv. Stiles und sind in die Jahre 50-55 
n.Chr. datierbar, d.h. eine gegenüber den Kameoglastafeln 
spatere Periode. 

Auf dieselbe Zeit der Tafeln geht dagegen eine fistula 
zurück mit der Namensinschrift zweier CaU lulii,8 denen 
das Wohnhaus wahrscheinlich gehorte;9 sie waren 
vermutlich selbst Freigelassene eines kaiserlichen Libertus 
von gehobener sozialer Stellung, worauf ein so prachtiger 
Wohnsitz durchaus hinweisen würde. Diese beinahe 
stlidtische Villa ist in panoramischer Lage zum Meer in einer 
in sullanischer Zeit verstadterten Zone entstanden und war 
von romischen Kolonisten bewohnt. Das Haus wurde 
teilweise in alten bourbonischen Grabungen freigelegt, 
deshalb setzt eine vollstandige Herausgabe auch die 
Untersuchung der Materialien im Nationalmuseum Neapel 
voraus. Natürlich müsste die lnschrift der fistula und somit 
die Lebensperiode der zwei darauf erwahnten Pers onen 
einer prazisen Phase der Domus zugeschrieben werden, und 
zwar mittels einer vertieften Untersuchung der Bauphasen. 
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Was die Anwesenheit der lulii in Pompeji betrifft, braucht 
man nur auf den kaiserlichen Libertus Iulius Polybius 
hinweisen, den Besitzer des herrlichen Wohnhauses der 
Regio IX 13, 1-3. 

Die anderen in Pompeji gefundenen Kameoglaser 
stammen aus hervorragenden Wohnhausern der 
pompejanischen Elite, wie z.B. der Casa dei fauno,VI, 12, 
2 (Auldjokanne), wahrend die berühmte Amphore mit den 
Eroten bei der Weinlese in einem Grabdenkmal der 
Nekropole von Porta Ercolano gefunden worden sein soli, 
in der Nahe der berühmten Villa delle colonne a mosaico. 
Ein weiteres unvollstlindiges Exemplar von Kameoglasem 
wurde in der Villa des Tiberius in Capri gefunden, die 
derselben geographischen Umgebung angehOrt. 10 

Man hat die Analogien zwischen den Exemplaren von 
Kameoglasern stadtromischer Herkunft, wie z.B. die 
hervorragende Portlandvase, und den pompejanischen 
Tafeln, seit langer Zeit hervorgehoben, vor allem in der 
ahnlichen Haltung der weiblichen Figuren und der 
Wiedergabe des Blattwerkes. 11 

Wahrscheinlich hat der Künstler ein Marmorrelief ais 
Vorbild nachgeahmt: denn die Szenen der zwei Tafeln in 
Kameoglas sind reich an Details in der Wiedergabe der 
Landschaft und müssen ais Übertragung eines 
bildhauerischen Vorbildes auf Kameoglas angesehen 
werden. Dieselben Ikonographien finden sich auch auf 
spateren Sarkophagreliefs wieder. 

Tatsachlich weistjedoch eben das dionysische Sujet der 
sogenannten Kameoglaser, ersichtlicherweise eine Allegorie 
der Macht, auf einen stadtromischer Auftraggeber hin: ihre 
wahrscheinlich auf die ptolemaische Hofkunst 
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zurückgehende Herkunft1 2 scheint auch durch die 
Bildthemen bestatigt. Sie verbreiteten sich in Rom in 
spatrepublikanischer Zeit und charakterisieren 
bezeichnenderweise die Se\bstdarstellung der Protagonisten 
des politischen Geschehens. 

Die Darstellungen der dionysischen Hierogamie befinden 
sich auch in den Malereien luxurioser pompejanischer 
Wohnhauser, wie die berühmten Megalographien im II. Stil 
des Trikliniumoecus der Villa dei Misteri und des 
Trikliniumsaales der Villa des P. Fannius Sinistor in 
Boscoreale, beide einer etwas früheren Periode zugehOrig. '3 

Die Herkunft der anderen, mit pompejanischen Tafeln 
vergleichbaren Exemplare, aus Grabern in Rom--einige 
davon, wie die Portlandvase, reich an Motiven der 
Verherrlichung der kaiserlichen Dynastie '4-und ihre 
vermutliche Abhangigkeit von Marmorreliefs, fuhren zur 
Vermutung, dass die pompejanischen Tafeln aus einem 
Zentrum wie Puteoli stammen, wo sowohl Glashersteller 'S 

ais auch Bildhauerateliers ' 6 belegt sind, auch in Funktion 
von kaiserlichen Auftragen- man denke nur an den 
kaiserlichen Palast in Baia; in Puteoli ist die Anwesenheit 
der Iulii auch gut belegt. '7 

Die genannten pompejanischen Tafeln mit 
Dionysosfiguren wurden bereits in der Antike durch ein 
Dreieck aus blauem Glas ersetzt: dies würde bedeuten, daB 
der Besitzer sie in Ehren hielt. 

Vielleicht handelt es sich um ein kaiserliches Geschenk. 
In diesem Falle besitzen wir jedenfalls schwache Hinweise, 
die es uns jedoch erlauben, ein Exemplar aus bestimmten 
Gruppe von Luxusobjekten, die mittels des Antiquarhandels 
seit dem 16-17 Th. auf uns zugekommen sind, genauen 
Kontexten zuzuschreiben: dies konnte zu interessanten 
Resultaten fiihren, was die Datierung der ganzen Gruppe 
betrifft, der die pompejanischen Tafeln zuzuschreiben sind. 

ANMERKUNGEN 

1 A. Maiuri, 'Due pannelli vitrei da Pompei', Bollettino d 'Arte, 
Bd. 46, 1961 , S. 18- 23; C. Gasparri und A. Veneri, 'Dionysos/ 
Bacchus', in Lexikon iconographicum mythologiae classicae, Bd. 
3, Nr. 1 und 2, München: Artemis Verlag, 1986, S. 414-514 und 
540- 566, besonders S. 560 und 554, Nr. 188; C. Ziviello, ' Die 
Ariadnetafeln', in D. Harden u. a., Glas der Caesaren, Mailand: 
Olivetti, 1988, S. 32-34; W. Gudenrath, K. Painter, und D. 
Whitehouse, 'Early Roman Cameo Glasses', Journal of Glass 
Studies, Bd. 32,1990, S. 138- 165 und 154- 157; M. R. Borriello, 
'Les Cités du Vésuve', inJ. J.Allagon u. a., A l'ombre du Vésuve, 
Paris: Edition des Musées de la Ville, 1995, S. 114-183, besonders 
S. 166- 167. 
2 M. G. Cerulli Irelli, 'La Casa di Fabio Rufo e di C. Giulio Polibio', 
in Pompei 1748- 1980. 1 tempi della documentazione, ed. Istituto 
Centrale dei Catalogo e della Documentazione, Roma: 
Multigrafica, 1981 , S. 22-23; A. Varone, 'Attività dell'Ufficio 
scavi: 1987- 1988', Rivista di Studi pompeiani, Bd. 2,1988, S. 
143-154; L. Eschebach und J . Müller Trollius , 
Gebiiudeverzeichnis und Stadtplan der antiken Stadt Pompeji, 

Kain, Weimar, und Wien: Bahlau, 1993, S. 349-350; 1. Bragantini, 
'Casa di M. Fabius Rufus (VU, 16, ins. occ., 22)' , in Pompei: 
Pitture e mosaici, Istituto dell 'Encic1opedia Italiana, Bd. 7, Nr. 2, 
Milano: Arti Grafiche, 1997, S. 947- 1125. 
3 Für die Funktion ais Wandpinakes, vgl. H. Froning, Marmor 
Schmuckreliefs mit griechischen Mythen im 1. Jh. v. Chr., Mainz: 
Philipp von Zabem, 1981, S. 30-31. Pinakes-Fragmente von New 
York: D. Whitehouse, Roman Glass in The Corning Museum of 
Glass, Bd. 1, Coming: das Museum, S. 44-45 , Nm. 40-42. 
Pinakesfragmente von Paris, Petit Palais : P. Pelletier Homby, 
'Les Verres camées romains' , in Allagon u. a. [Anm. 1], S. 215-
216. 
4D. Harden, 'Kameoglas', in Harden u. a. [Aron. 1], S. 53-57; K. 
Painter und D. Whitehouse, 'The Portland Vase', in Roman Glass: 
Two Centuries of Art and Invention, ed. M. Newby und K. Painter, 
London: The Society of Antiquaries, 1991, S. 33-41. 
5 V gl. P. Zanker, Eine Kunstfor die Sinne. Zur Bilderwelt des Dionysos 
und Aphrodite, Berlin: Klaus Wagenbach, 1998, S. 155- 156. 
6C. Giordano, 'Le iscrizioni dell a casa di M. Fabio Rufo', 
Rendiconti dell 'Accademia di Archeologia, Lettere e Belle arti di 
Napoli, Bd. 41, 1966, S. 73- 89; M. Gigante, Civiltà delle forme 
letterarie nell'antica Pompei, Napoli : Bibliopolis, 1979, S. 155 
und 172. 
7 H. Solin, 'Die Wandinschriften im sogenannten Haus des M. 
Fabius Rufus' , in Neue Forschungen inPompeji, Recklinghausen: 
A. von Gers Verlag, 1975, S. 243-266. 
8 C. Giordano und A. Casale, ' Iscrizioni pompeiane inedite', Atti 
Accademia pontaniana, Bd. 39, 1990, S. 273- 378, und S. 374, 
Nr. 443; 'C.C.IULIORUM / FUPI. ET POTHlNI' (im Zugangskorridor der 
Küche, 24. November 1961); Chr. Bruun, 'Iscrizioni trascurate 
sufistulae aquariae di Roma e dell'ltalia centrale', Rendiconti 
Pontificia Accademia Romana di Archeologia, Bd. 64, 1991-
1992, S. 235- 249. 
9 Es ist ein bewahrtes Kriterium, da/3 man den Besizter eines 
Wohnhauses den in den fistulae aquariae erwahnten Personen 
zuschreibt: vgl. den iihnlichen Fall der den Pisoni zugeschriebenen 
Villa in Baiae: N. Lombardo, 'Un documento epigrafico dalla 
' villa dei Pisoni' a Baia' , in Archeologia subacquea: Studi, 
ricerche e documenti, Bd. 1, Roma: Università della Tuscia
Viterbo, 1993, S. 49-63. 
10 D. Whitehouse, 'Cameo Glass ', in ed. M. Newby und K. Painter, 
Roman Glass: Two Centuries of Art and Invention, London: the 
Society ofAntiquaries, 1991, S. 19- 32. 
"Maiuri [Aron. 1], S. 18- 23; K. Painter, 'Die Portlandvase', in 
Harden u. a. [Anm. 1], S. 59- 65. 
12 Vgl. Harden [Anm. 4], S. 54. 
13 G. Sauron, 'La Grande Fresque de la Villa des Mystères à 
Pompéi ', Paris : Picard, 1998, S. 32-42; idem , 'Nature et 
signification de la mégalographie énigmatique de Boscoreale', 
Révue des Etudes Latines, Bd. 71,1993, S. 87- 117. 
14Painter und Whitehouse [Anm. 4], S. 41. 
ISVgl. C. Gialanella, 'Una fornace per il vetro a Pozzuoli', in ed. 
C. Piccioli und F. Sogliano, Il vetro in 1talia meridionale e insulare, 
Napoli: De Frede Editore, 1999, S. 151-160. 
16 C. Gasparri, 'L'officina dei cal chi di Baia', Romische 
Mitteilungen, Bd. 102, 1995, S. 173- 187. 
17 G. Camodeca, 'L'Elite municipale di Puteoli fra la tarda 
Repubblica e Nerone ', in Les Elites municipales de l'Italie 
péninsulaire des Grecques à Néron, ed. M. Cébeillac Gervasoni, 
Naples und Rome: Centre Jean Bérard-Ecole Française de Rome, 
1996, S. 91 - 110. 

LUCIA AMALIA SCATOZZA HORICHT 
Viale Winspeare al Vomero 38, 80127 Naples, Italy. 

E-mail: lscatoz@tin.it 

35 



THE ICONOGRAPHY OF THE GETTY SKYPHOS 

KAROL WIGHT 

In 1984, the J. Paul Getty Museum acquired a Roman cameo 
glass skyphos (Figs. 1 and 2).1 The object was not intact. 
The foot had been broken off, and the body of the cup was 
reassembled from fragments, with chips missing from the 
broken edges, from the ends of the handle flanges, and from 
various parts of the figurai scene. The skyphos had been 
known prior to its arrivai at the Getty. It was inc1uded in a 
1982 exhibition of cameo glass presented at The Coming 
Museum of Glass and published in the catalogue that 
accompanied the show.2 At that time, the skyphos was in a 
private collection in New York, and it had a modem foot of 
colourless glass. The provenance cited for this object in the 
cameo glass exhibition catalogue indicated that it was one 
of a pair, said to have been found in the tomb of a Parthian 
nobleman.3 This information has appeared in subsequent 
publications ofthe skyphos, but to the best of my knowledge, 
it remains unsubstantiated, market information. 

Fig. 1 Cameo glass skyphos, side A; J. Paul Getty Museum, Malibu, 
California, inv. no. 84.AF.85; © The J. Paul Getty Museum 

When the skyphos arrived at the Getty, the colourless 
glass foot had been removed. 

Only a small portion of the original foot's stem was 
preserved. A new foot, made from synthetic resin, was added 
after purchase. It was mode lied after the lathe-cut foot on a 
similar skyphos in the collection of The Coming Museum 
of Glass, and it was coloured to match the cobalt hue of the 
skyphos.4 

When the Getty skyphos was first published in 1982, 
Sidney Goldstein described the imagery found on the object: 
, A partially draped woman rec1ines on a rocky outcrop as 
she is served by a maidservant on the right; a satyr with a 
syrinx or panpipe and a crooked staffturns to observe them. 
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The other side features another satyr playing a lyre in front 
of a woman, seated beside a tall stele and holding a small 
cup. The satyr turns away from the seated woman to observe 
a second woman leaning on a krater and drinking from a 
large bowl' (Fig. 3).5 Goldstein also identified each of the 
heads carved beneath the handles as a 'carved elaborate 
head ofPapposilenus' (Fig. 4).6 

F ollowing its purchase, the skyphos was published in the 
'Acquisitions Supplement' of The J Paul Getty Museum 
Journal, which followed Goldstein's interpretation of the 
images.7 The object was subsequently inc1uded in another 
Getty publication, the 1986 edition of the Handbook of the 
Collections.8 In the Handbook entry, the descriptions ofthe 
major figures were the same, but the heads under the handles 
were identified as aged satyrs rather than Papposilenoi. 

The next prominent publication of the skyphos was in 
the catalogue of the 1987 exhibition 'Glass of the Caesars. '9 

Fig. 2 Cameo glass skyphos, side B; J. Paul Getty Museum, Malibu, 
California, inv. no. 84 .AF.85; © The J. Paul Getty Museum 

This entry, written by David Whitehouse, expanded on 
Goldstein's text in significant ways. Design elements and 
figures were identified for the first time, and this served to 
c1arify the iconography. However, Whitehouse disagreed 
with Goldstein regarding the gender of two of the figures, 
and conceming the mythical or human nature of one of the 
nude male figures. He suggested species identifications for 
the trees, and he reinterpreted the shape of the vessel held 
by the figure seated in front of the stele. Whitehouse also 
contributed to the interpretation of the vessel 's iconography 
by identifying the seated woman on sideA(his figure B) as 
Ariadne. He compared her pose to those of sleeping figures 
in Graeco-Roman art, especially Ariadne, Rhea Silvia, and 
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Fig. 3 Detail of drinking woman, side B; © The J. Paul Getty 
Museum 

Endymion. Since she is female, she could not be Endymion, 
and the Bacchic elements found elsewhere in the scene 
indicated that she is Ariadne rather than Rhea Silvia. Having 
identified the seated figure as Ariadne, Whitehouse went 
on to suggest that the servant to the right, which he called 
male rather than female, holds out the liknon, the container 
for the sacred phallus that was revealed to the initiate. He 
identified the seated male figure on side B (his figure F) as 
Dionysos, who holds a rhyton, a drinking vessel sometimes 
associated with that god. 

Whitehouse and Kenneth Painter's discussion of the 
skyphos in the 1990 volume of the Journal of Glass Studies 
followed Whitehouse's interpretation of the scene in the 
'Glass of the Caesars' catalogue. 10 And in an article on cameo 
glass in the 1991 volume Roman Glass: Two Centuries of 
Art and Invention, Whitehouse briefly identified the 
iconography as 'scenes from the story of Ariadne and 
Dionysus' ." 

Until 1999, then, there were only two detailed 
interpretations ofthe scenes: Goldstein's initial description 
in the catalogue of the 1982 cameo glass exhibition and 
Whitehouse's description in the 'Glass of the Caesars' 
catalogue. But another, unpublished interpretation existed. 
When the Getty Museum was acquiring the skyphos in 1984, 
Erika Simon was visiting the Department of Antiquities. 
Simon examined the skyphos and discussed its imagery with 
the senior curators. She identified the seated woman on the 
rocky outcrop as Ariadne, and the seated figure before the 

stele as Dionysos. She also discussed something that no 
other scholar had mentioned: what Dionysos was doing with 
both ofhis hands. Simon thought that the cup he was holding 
was not a drinking cup (Goldstein's interpretation) or a 
rhyton (Whitehouse's description), but apyxis. She believed 
that it held incense, and that, with his right hand, Dionysos 
was putting a pinch of incense onto the flaming altar next 
to him as an offering to the deity seated atop the stele. 

When looking closely at the figure of Dionysos (who is 
shown with a feminine physique, a factor that led to 
Goldstein's identification of this figure as female I2

), one 
can see that he holds a small cup in his left hand (Fig. 5). 
His right hand is positioned above his knee, and an 
architectural element extends forward from the front edge 
of the stele. Curling lines emerge from its top, and Simon 
identified these as flames rising from a sacrificial altar. The 
thumb and forefinger of Dionysos 's right hand are pinched 
together as ifholding something, and Simon believed that 
this almond-shaped element is incense that he is placing 
atop the altar. 

Fig. 4 Detail of head under handle, side BI A; © The J. Paul 
Getty Museum 

Simon's interpretation of these scenes remained 
unpublished until 1999, when she wrote an article titled 
'Die Portlandvase und die Ikonographie des 
Kameoglases.' 13 Most of her article deals with the re
evaluation ofher 1957 book on the Portland Vase and its 
iconography, but she describes and interprets the Getty 
skyphos as part of the group of cameo glass vessels with 
Dionysiac imagery. 
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Fig. 5 Detail of Dionysos, side B; © The J. Paul Getty Museum 

Her interpretation of Dionysos's gesture as putting 
incense on an altar can be confirmed by comparing it with 
other representations of sacrifice. Perhaps the best 
comparison for the gesture can be found on the well-known 
Symmachorum ivory diptych panel, now in the Victoria and 
Albert Museum. 14 This panel, which dates to the late 4th or 
early 5th century AD, depicts a woman standing in an 
outdoor shrine, making an offering in front of a flaming 
altar. She holds a pyxis in her left hand, from which she has 
pulled a clump of incense with her right hand. The position 
ofher fingers and that ofthe fingers of the god on the Getty 
skyphos are nearly identical. 

But to whom would Dionysos be making a sacrifice? 
While Simon did not interpret this part of the scene in her 
original assessment of the skyphos, she included it in her 
article. The altar upon which Dionysos is making a sacrifice 
is placed below the tall stele topped by a seated figure (Fig. 
5). Prior to Simon's article, Goldstein was the only author 
who attempted to describe this figure. He suggested that 
the figure appeared to be fully draped and seemed to be 
wearing a helmet. 15 Recent photography with raking light 
has helped to clarify the appearance of this deity. She is 
seated, probably on a throne, as the piece of furniture appears 
to have a back and carved legs. She seems to be fully clothed, 
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and folds of drapery are visible beneath her bent legs. Her 
right arm is extended forward, and it has a lumpy area around 
the hand. Her left arm is bent, and the forearm appears to be 
resting on the arm of the throne. There is also a circular hne 
at this crook of the arm. Simon has identified the attributes 
as a phiale and tympanum, and the reconstruction drawing 
by Rosemarie Lierke that accompanies Simon's article helps 
to place them in context. 16 In the drawing, one can see the 
phiale indicated in the outstretched right hand, and the large 
tympanum cradled in the crook of her left elbow. Another 
attribute, her veiled crown, is also visible. These three 
elements aided Simon in identifying the seated deity as 
Kybele, the Anatolian mother-goddess. This goddess purified 
Dionysos at Kybela in Phrygia after Hera had made him 
mad, and she then taught him the mysteries associated with 
her cult and worship. Kybele gave the tympanum to Dionysos, 
and this musical instrument is an attribute frequently held 
by the members ofhis retinue, particularly dancing maenads. 
Dionysos worships Kybele here on the skyphos because of 
the protection she afforded him. 

But what of the other figures on this side of the vessel? 
Goldstein had identified the central male figure as a satyr, 
and Whitehouse had called him human. A close examination 
indicates that his ears, like the ears of his counterpart on 
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the other si de of the skyphos, are pointed. This figure is a 
satyr and participates in the religious ritual taking place. 
He plays the lyre he holds, providing the musical 
accompaniment to the scene. Simon associates the lyre with 
Apollo and his worship, and she reviews the religious links 
between Apollo and Dionysos that justifY the presence of 
this instrument within a Dionysiac setting. 17 

To the left of the satyr is the third figure in the scene. 
Gender is in question here, as Goldstein identified the figure 
as a woman and Whitehouse called it male. Although breasts 
are not pronounced, the figure seems to be female based on 
her physique. By comparing the artist's treatment of the 
male figure, as seen on the satyr, with the narrow waist and 
shoulders, the widened hips, and the softness of the anatomy, 
one can only conclude that this figure is a female . A close 
look at the area above her right upper arrn indicates the 
outline of a breast against her left upper arm. Her hair is 
long and pulled into a bun at the nape of the neck, a style 
typically wom by women. But who is she? The eyes of the 
satyr, as weil as the god, are directed toward her. This would 
suggest that she plays an important role in the scene and is 
more than a maenad drinking wine from her bowl. She, in 
tum, gazes intently in the direction ofthe seated deity. But 
before determining her identity, it is helpful to examine the 
figures on the other side of the skyphos because their actions 
help to define the identity ofthis drinking woman. 

On the other si de of the skyphos, the figure on the left is 
a nude male. His pointed ears indicate that he is a satyr, and 
he holds the syrinx and pedum frequently associated with 
woodland creatures. These attributes often appear in other 
images of rustic shrines, either held by figures or hung in 
trees. The satyr is walking to the left, away from the figures 
toward whom he looks. 

Both Whitehouse and Simon identified the woman seated 
in the centre as Ariadne. 18 The pose, the rocky outcrop upon 
which she is seated (a reference, no doubt, to Naxos), and 
the presence of the satyr to indicate a Dionysiac setting ail 
confirm this identification. What she do es here, however, 
differs from other depictions ofher in cameo glass. Although 
her face is damaged, she faces right and seems to be looking 
at the figure standing and presenting something to her. 
Goldstein had identified this figure as a maidservant, but 
Whitehouse reversed the gender, calling the figure male. 

Like the drinking woman on the other side of the cup, 
the anatomy of this figure is soft and rounded. Although 
her breasts are concealed by her extended arms, one can 
discem the curve of the left breast beginningjust below her 
left arrnpit. She leans toward Ariadne, extending an object 
that Whitehouse suggested might be a liknon. 19 This 
receptacle, usually a covered basket, held an object sacred 
to the ritual being performed, usually a phallus. The sacred 
object was covered and revealed to the initiate during the 
mystic rites. Close examination of the liknon shows that it 
is fairly shallow and either rectangular or circular (Fig. 6). 
It is covered by layers of cloth, and the overfolds are evident 
in the overlapping triangles. It is slightly peaked in the 
centre, and this is where the sacred object rests. Similar 
receptacles are found on other cameo vessels, such as the 
Morgan Cup, where a woman kneels in an outdoor shrine 
and lifts the drapery offa cista.20 Asimilar event takes place 
in the weil known wall painting from the Villa of the 
Mysteries in Pompeii. And on one of the cameo glass wall 

Fig. 6 Detail of liknon, side A; © The J. Paul Getty Museum 

plaques found in Pompeii, a snake begins to emerge from 
the cista mystica.21 Thus in the scene on the Getty skyphos, 
Ariadne is the figure to whom the mystery will be revealed 
when the drapery is lifted. The attendant does not appear to 
be the one who will do this unveiling, so perhaps Ariadne 
herself will lift the clotho The presence of the satyr suggests 
that this may be a Dionysiac ritual. He tums to leave the 
scene, as if he is not allowed to remain during the most 
sacred part of the ritual, the unveiling of the mystery. 

Retuming to the other side of the skyphos and the woman 
drinking from the bowl, it is now possible to get a better 
understanding of her identity and her role in the scene. As 
was noted above, the gazes of both the lyre-playing satyr 
and the seated Dionysos are aimed in her direction. This 
half-draped woman leans against a krater, a vessel 
traditionally associated with the service ofwine. She holds 
a hemispherical bowl, also associated with wine. She looks 
toward her male companions. Is she a maenad, a stock figure 
often found in Dionysiac scenes, or can she be identified as 
another representation of Ariadne? Are the scenes on the 
two sides of this vessel a continuous narrative or perhaps a 
pairing of scenes similar to that found on the cameo plaques 
from Pompeii? A comparison of these plaques with the 
skyphos is instructive, not only in helping to identifY the 
woman drinking from the bowl, but also in substantiating 
the interpretation of the scene on the other side. The Pompeii 
plaques depict different stages in the story of Ariadne and 
Dionysos, beginning with her discovery by the god on Naxos. 
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On the plaque, Ariadne sits within a sacred precinct on 
a rocky outcrop in a pose similar to that of Ariadne on the 
skyphos: half-draped and with one hand atop her head.22 A 
satyr with a pedum indicates her presence to Dionysos. The 
leafy tree behind the god is of the same species as the tree 
carved behind the satyr on the skyphos. But a major 
difIerence between the scenes on the plaque and the skyphos 
is the time ofthe event taking place. On the plaque, Ariadne 
is asleep, abandoned by Theseus. She is surrounded by the 
attributes of one who has participated in a religious ritual: 
the tympanum below her rocky seat and the krater next to 
the figure of Dionysos. The god has arrived, and he has 
just caught his first glimpse of her. But on the skyphos, a 
religious ritual is still in progress. Ariadne is not asleep, 
and the god is not present. In a literary description of the 
discovery of Ariadne, CatuUus (64, 250-264) describes the 
god's retinue before Ariadne is discovered: 'Youthful 
Bacchus was wandering with the rout of Satyrs and the 
Nysa-born Sileni, seeking thee, Ariadna, and frred with thy 
love .. . . Sorne ofthem were waving thyrsi with shrouded 
points, sorne tossing about the limbs of a mangled steer, 
sorne girding themselves with writhing serpents: sorne 
bearing in solemn procession dark mysteries enclosed in 
caskets, mysteries which the profane des ire in vain to 
hear. '23 Given the actions and attributes of the satyr and 
maidservant who flank Ariadne on the skyphos, they fit 
CatuUus's description of the retinue. It is possible that, in 
the scene on the skyphos, Ariadne is involved with the 
members ofDionysos's retinue, but he has yet to arrive on 
the scene. As in the scene on the plaque, Ariadne participates 
in a ritual before her discovery. 

Let us now compare the second plaque and the other 
side ofthe skyphos. A Bacchic revelry is being enacted on 
the plaque, a scene that sorne authors have identified as the 
initiation of Ariadne into the Dionysiac cult. 24 This may be 
the religious ri tuai preceding her discovery by the god on 
the other plaque. On the left, a Papposilenos dances and 
holds a drinking vesse!. In the centre is Ariadne, once again 
seated. She leans backward to have her kantharos fiUed by 
a dancing maenad, who holds a tympanum in her left hand. 
Between them is a krater similar to the vessel against which 
Ariadne leans on the skyphos. The tree behind Ariadne is 
again the same species as the tree carved on the skyphos. 
And the cista mystica, with the snake pee king out from under 
the lid, has already been mentioned. The figure of the 
drinking Ariadne on the plaque adds weight to the argument 
that she is also the drinking woman on the skyphos. 

Since the plaques are a pair, it seems likely that the images 
on both sides of the skyphos are also a pair. Ariadne 
participates in religious rituals on both sides of the skyphos, 
once in the presence ofthe mystical religious symbol ofthe 
god and once in the presence of the god himself. On one 
side, the god is being worshipped; on the other side, his 
benefactress Kybele is the object ofworship. 

Aside from the Pompeii plaques, cameo glass images 
identified as Ariadne are not instructive in identifying her 
role on the skyphos.1t seems likely that, as the study of the 
larger corpus of existing cameo glass fragments continues, 

additional images of Ariadne, Dionysos, members oftheir 
retinue, and objects related to them will be identified. They 
wiU provide additional clues to help clarify not only the 
complex and beautiful scenes on the Getty skyphos, but 
also the relationship between cameo glass and the cult of 
Dionys(i)s in Rome's early imperial period. 
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ROMAN GLASS FROM NEWSTEAD AND VINDOLANDA 

BIRGITTA HOFFMANN 

Over the last 40 years, the Roman fort ofVindolanda, located 
just south ofHadrian's Wall, has produced 3,760 fragments 
ofvessel glass and 119 glass objects.1t is probably the largest 
collection of Roman glass from this region. In addition, 
many of the fragments can be linked to the very detailed 
phasing of the site, and they therefore offer sorne insights 
into the development of glass use in the central section of 
Hadrian's Wall. 

Newstead, about 80 miles north of Hadrian's Wall, has 
provided a much smaller collection of about 1,100 
fragments. Although the fort's vessel and window glass 
assemblage is fairly standard and compares weil with other 
sites in northern Britain for both the amount and the types 
of material represented (Table 1, Newstead*), it has 
produced an unusually large number of glass objects (Table 
2, Newstead). This is largely due to the collection strategy 
and preferences of a number of field walkers in the last 30 
years, which show a distinct bias toward more strongly 
coloured material. 

Table 1 Glass assemblages in northem Britain (*= adjusted for 
glass jewellery) 

Vt:s!'icl Containers Objccls Window 
glass glass 

Carli sk In=2591) 44.5% 45% 4.4% 6.9% 
Vindolanda (n=3879) 42.7% 49.5% 3.1% 4.7% 
13irdos\\ald (n=590) 42% 38% 8% 9% 

C",bridge (n=750) 32.5% 50.6% 5.6% 11.2% 
Ne\\ Slcad (n=1105) 23.7% 36.3% 36.5% 2.3% 
Ncwstt!ad* 34% 52% 3.4% 

Because the vessel glass found at these two sites is mostly 
a standard assemblage of the Ist to 3rd centuries AD, this 
paper will focus on two aspects of the origin and working 
of glass - especially glass jewellery - at these forts. 

There is no clear-cut evidence to prove that glass was 
worked, let alone produced, at either site. In fact, at 
Vindolanda, a large rubbish deposit in the western ditches 
of the stone fort suggests that, at least in the 2nd and 3rd 
centuries, the site did not collect broken glass for recycling. 
The finds from the dump consisted of a cross-section of the 
material generally available in Phases VI and VII (c. AD 
130- 400), and it contained about 75% of the glass 
attributable to Phase VINIb (c.AD 130-210). This suggests 
either that the ditch filled up slowly with rubbish in the late 
2nd and 3rd centuries, or more likely (in view of the 
stratigraphical information available) that an older rubbish 
deposit (e.g. a midden) had been shovelled into the ditch 
for refilling during Phase VII (c. AD 210-400) and was 
then topped with sorne more contemporaneous material. It 
should perhaps be stressed that the glass deposited here 
was mixed with other types of refuse, including pottery and 
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leather. Therefore, it was by no means a cullet dump. Since 
a substantial number of vessels, especially containers, could 
be reconstructed to a remarkable extent, this deposit suggests 
that no glass retrieval took place for most of the 2nd and 
3rd centuries, but that ail refuse was dumped together at a 
convenient spot. 

Table 2 Glass bangles from Vindolanda and Newstead (by type) 

Types Vindolanda Newslead Other 
mililary 
sites 

Type 1 1 (Per Vlb) 2 
Type Il 4 (Per 111) 10 common 
Type III A 1 +5 (Per IV-VII) 4, 3 'capped' 27+3 
Type 11113 ? 1 
Type III C 2 (Per VI) 4 
Type 111 D ?I 
Type III E 
Type III F 2+ l ' capped' 
Type III G 1 (Pcr IV) 5 
Type 11111 2 
Type III i 1 (Per 111)- 4+ 1? 4 
Type III J 
unclassi lied 2 

definilions 
Type 1: Large bangles with lhick applied trails (fig. 1, 1) 
Type Il : Bangles with applied iwislcd cords (fig. 2,1) 
Type 111 A: Opaque white bangles (fig. 1,3a) 
Type 111 13: Opaque yellow bang les (fig. l , 3b) 
Type III C: Opaque while wilh blue serails (fig. 1,3c) 
Type III D: Opaque while with yellow scrolls (fig. l,3d) 
Type 111 E: Opaque yc llow with inlay (fig. l,3d) 

rare 

Type 111 F: Blue-grecnl colourless with while trails (fig. l , 3e) 
Type III G: Blue-greenl colourless wilh opaque yellow trails (fig. l , 3g) 
Type III H: Ycllowish green with opaque yellow inlay (fig. l , 3h) 
Type III i: Cobalt blue glass with wh-lte inlay (fig. l, 3i) 
Type III J: Blue glass with opaque yellow inlay (fig. 1,3j) 

Norlhern 
parallels, 
Iron Age 
conlexl 

9 
common 
common 
4 

1 
2 

5 
5 
rare 

Vindolanda is located along the main east-west 
communications artery of the area, the Stanegate road, and 
the lack of recovery at such a highly accessible site raises 
the question of where the nearest glass workshops were 
situated. If they were really as far away as the known 
workshops at York and Wilderspool, the lack of a recycling 
system is perhaps not surprising, and it may be worthwhile 
looking for similar dump deposits from other sites along 
the Stanegate or Hadrian's Wall in order to determine 
whether or not the non-retrieval was a general feature on 
northern British military sites, 

Interestingly, the situation at the more northerly fort at 
Newstead may be different. Although substantial evidence 
for high-temperature industries on the site is available, it 
does not contain any glassworking debris, However, there 
are a number of pointers that may at least suggest 
glassworking in close proximity to the site, The highest 
concentration of glass finds is the so-called black spot in 
the eastern annex, This is an unexcavated area with high 
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Fig. 1 Glass bangles from Vindolanda and Newstead 

levels of charcoal and other evidence of burning in the 
ploughsoil. It contains high concentrations of glass jewelry 
and heat-deformed glass, while Roman vessel glass is 
otherwise spread fairly evenly across the whole 1 Oha (c . 25 
acres) ofthe Newstead complex. 

Furthermore, sorne glass objects are common at 
Newstead but only rarely found elsewhere. They include 
seven large, dark-blue glass melon beads with white swags. 
Melon beads with horizontal bands have been discovered 
before in Augst and Vitudurum in Switzerland, ' and Guido 
lists a black melon bead with horizontal trails from 
Caerleon.2 But these are a far cry from the zigzags on the 
Newstead pieces, and they are probably not related to the 
Newstead fmds, which remain without parallel. 

Also unusual is the number of glass bangles that show 
evidence of 'capping' (that is, the coating of a transparent 
glass, used as the core material, with more strongly coloured 
material, to give the appearance of solidly coloured items). 
N ewstead has so far produced four capped bangles and 
several capped beads, while other British sites of similar 
size rarely produce even one. 

Because the assemblage of glass objects from Vindolanda 
and Newstead is unusually large, it is worthwhile to take a 
closer look at the glass jewellery. Both sites have produced 
many glass bangles (Table 2 and Fig. 1 ). Ever since this group 
of objects was first published and classified by Kilbride
Jones in 1938,3ithas been tacitly assumed to be a particularly 
British aspect of Romano-British culture. On the whole, 
these objects are closed bangles with no visible joint in the 
glass core. They are found in various colours, often 
decorated with twisted cables or plain trails in different 
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patterns. Although they are usually referred to as bangles, 
the majority ofthese items have diameters that make their 
use as bracelets impossible by anyone except a chi Id. 
Therefore, other uses, including horse harnesses and hair 
ornaments, have been discussed. 

Traditionally, the twisted cable decoration ofthe Type II 
bangles (Fig. 1.2) has been seen as deriving from Iron Age 
cable beads.4 The southem Scottish hillfort ofTraprain Law 
with its large amount of bangles of ail types, has been 
suggested as the Iikely location for a workshop. Based on 
early dated bangles found on Roman military sites in 
southern Wales, Price suggested in 1988 that these bangles 
'may be a Roman inspired development of an existing late 
Iron Age skill', and that the military might have been 
involved in the production of bangles and perhaps their 
distribution to the local Iron Age settlements,5 instead of 
being a recipient of Iron Age products. 

To explore how the finds from Newstead and Vindolanda 
might add to this model, we need to take a closer look at the 
material found there. The 17 bangles from Vindolanda 
mirror the most popular types uncovered at Roman military 
sites elsewhere in northern Britain, and Newstead's 30 
bangles follow suit. There is a strong preference for bangles 
with twisted cable decoration (Type II Fig. 1.2), opaque 
white bangles (Type III A, Fig l.3a), blue-green bangles 
with white inlays (Type III F, Fig. l.3t), and cobalt blue 
pieces with white inlays (Type III l, Fig. 1.3i). These colour 
combinations and patterns are also found on sorne Iron Age 
sites in the vicinity of the forts. However, especially in 
southern Scotland, there are several bangle varieties that 
appear to be predominantly associated with Iron Age sites, 
and they only rarely occur in Roman military contexts. These 
are the larger Type l bangles (the only ones for which use 
as a bracelet is consistently possible; Fig. 1.1), the opaque 
yellow bangle (Type III B, Fig. 1.3b), and the yellowish
greenish bangle with yellow inlays (Type III H, Fig. 1.3h). 
It is interesting to note that, even with the large number of 
bangles recorded from the forts discussed here, only one 
example of a Type l bangle was found in Vindolanda, and it 
showed clear signs of reuse. 

This apparent difference between the material available 
during the local Iron Age and that ofthe Romanized sites is 
also reflected by the choice ofbeads (Table 3, Fig. 2). 

Apart from the 'exotic' millefiori beads (Fig. 2.8), which 
have their best parallels on the continent and around the 
Mediterranean, the majority of beads found in both forts 
are part of the 'normal' range of Roman beads (that is, gold
in-glass beads (Fig. 2.10), segmental beads (Fig. 2.11- 12), 
square-sectioned beads (Fig. 2.17- 18 and 20), and the 
ubiquitous melon beads). Vindolanda, with its longer 
occupation, also produced a number of later Roman bead 
types, which were mainly found on the floors of 3rd and 
early 4th-century houses in the vicus (Fig. 2.13-16). 

There are, however, a number of decorated beads, usually 
associated with British Iron Age traditions, that merit cIoser 
attention. These are particularly common at Newstead, and 
they are sometimes used as an indicator of a local Iron Age 
presence in the close vicinity of the fort. The types of 
particular interest are the eye beads found at Newstead and 
Vindolanda, which belong to Guido's class III (South 
Harting type, Fig. 2.4).6 Of the 21 other examples Iisted by 
Guido, five came from northern Britain, and four of them 
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are from the military sites ofCorbridge, Chester-le-Street, 
and Camelon. The only exception is a black eye bead from 
Wick in Caithness, at the northern tip of the Scottish 
mainland, and therefore hardly a local parallel to Newstead. 
The remaining examples cluster in the area of the Severn 
estuary, focusing on Gloucestershire, Monmouth, and 
Somerset. 

The cable beads (Guido's group 9, Fig, 2.1 and 3), of 
which several were found at Newstead, show a similar 
distribution pattern. Of the 44 examples listed in Guido,7 

only five were discovered north of Liverpool, and two of 
these were found on or close to Roman military sites. The 
non-military Scottish finds came from Kirkcudbright (in 
south-western Scotland), the Orkneys, and Traprain Law. 
The remainder are spread thinly over most of southern 
Britain, but they cluster once again, with 13 finds, or nearly 
a third of the total, in Somerset and Gloucestershire. 

It is tempting to link these so-called Iron Age beads with 
the adoption by the Roman army of a late Iron Age tradition 
in the same way that Price has suggested for the glass 
bangles. The fact that these beads appear outside their 'home 
area' , predominantly in the context of Roman military sites, 
raises the question of whether the Roman army - or the 
civilians dependent on it - was adopting selected aspects 
of the Iron Age culture of the Severn valley and distributing 
the resulting products more widely as part of the newly 
emerging Romano-British material culture. Ifthis was the 
case, these so-caUed Iron Age beads in the north would not 
be an indication of interaction between the local Iron Age 
and the Roman army, but rather the result of an earlier 
interaction further south. 

In fact, the only beads for which a good connection to 
the local or at least the Scottish Iron Age can be shown to 
exist are the small opaque yellow annular beads (Guido class 
VIII, Fig. 2.6).8 In 1989, Henderson was able to separate 
this class into two distinct groups on the basis of their 
chemical composition.9 The earlier group, which appears 
to have come from early and middle Iron Age sites in 
southern Britain and Wales, is probably oflittle interest here, 
while a second concentration was identified in southern 
Scotland, with dated fmds from the first two centuries AD. 
This later group is linked to a production site on the Culbin 
sands. 1O In addition to Guido's examples, pieces are now 
known in the north from South Shields, Il Strageath,12 and 
West Mains ofEthie, Angus. 13 Although no tests have been 
conducted on the Newstead piece, it seems highly likely 
that it belongs with the Scottish group, given the date and 
occupation of the site. 

On the basis of the patterns of distribution, it seems 
possible to propose a modified model for the development 
and use of glass jewellery in northern Roman Britain. When 
conquering Britain, the Roman army (or, more specifically, 
the craftsmen accompanying it) encountered, in the area of 
the Severn estuary, a vibrant glassworking culture that 
produced smaU but colourful beads, often using twisted 
cables and eye motifs for decoration. In the vicinity of early 
military sites, such as Usk, a fusion of Roman and Iron Age 
techniques produced a set of specific Romano-British items: 
smaU bangles and beads using these pre-Roman techniques. 
Joining the contemporaneous Roman beads, such as melon 
beads and segmental beads, these new glass objects travelled 
further north. They became part of the trappings of Roman 
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Table 3 Bead types from Vindolanda and Newstead 

Occurring al bOlh sites 
Blue globular bead with four eyes (Guido Class 3) 

(F ig. 2.41 
Gold-in-glass bead (Fig. 2.1 0) 
Dark green short cylindcr bcad (fig. 2.18) 
Tubular green opaque beads with hexagonal section 

(Fig. 1.9) 
Dark blue square-scctioned bead (Fig. 2.20) 
Blue-green annular bead (Guido Group 6iib) 
Colourless annu lar bcad 
Blue-green globular bead 
Dark blue globular bead 
Glass melon bcads 
Frit melon beads 

OCCl/l'l'illg on/y al 1 ïndolanda 
Milldio ri bead with cross-dri ll ing 
Brown head with opaque ye llow zigzag trails (Guido 

Group 5 (F ig. 2.5) 
Blue eylinder bcad (F ig. 2.15) 
Small blue rcctangular bcads with rcd and white stripes 

(Fig. 2.9) 
Dark blue bead with rectangular section (F ig. 2.17) 
Dark blue biconical bead 
Dark green biconical bead (Fig. 2.13) 
l)urp1c flat round spacer bead (Fig. 2.14) 
Segrnented beads (Fig.2. 14) 
Opaque red globular bcad 

Occl/rl'ing on/y al Newslead 
Mi Ile Il or i bead (Fig. 2.8) 
Cable hcads (Guido Group 9) (Fig. 2. 1 and 3) 
Dark blue bead with yellow and green trails 
Dark blue with opaque white swags (Guido Group 5) 

(Fig. 2.2) 
Greenish bead with opaque white trail (Guido Group 5) 
Ye!lowish bead with opaque yellow central wave and 

edge trails 
Head. 'Kcmpten' type 
Opaque yellow annular bead (Fig. 2,6) 
Dark blue annular bead 
Yellow annular bead 
Cilobular blue bcad 

culture in Britain, and at the same time they introduced 
originally southern British Iron Age patterns to other parts 
ofthe country, 

It is noteworthy, however, that the Iron Age glassworking 
culture in Scotland was not integrated in the sarne way. These 
northern bead types are often decorated by capping 
transparent glass with strips of (usually yellow) opaque 
colours (Guido's classes 13 and 14, Fig. 2.7). The 
undecorated small opaque yellow annu1ar beads (Fig. 2. 6) 
are occasionally found on fort sites, but the larger decorated 
beads do not seem to have been popular with the Romans. 
However, a new type ofbangle (Type III B, Fig. 1.3b), which 
is only rarely found on military sites, uses opaque yellow 
glass as weil, and the unusual Type 1 bangles (Fig. 1.1) 
employ the same capping technique used on the Scottish 
beads. The fact that these bangles are more common on un
Romanized northern sites than on military sites may suggest 
a more selective and sophisticated response to the newly 
arriving Roman material culture than is usually assurned by 
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those who expect choices to be a matter of adoption or 
refusai of presented material. What may be visible here is 
the adoption of a concept (the bangle) that was then 
produced in a colour scheme more in keeping with northern 
Iron Age traditions, rather than its established popular colour 
range ofwhite, dark blue, and blue-green. 

It is tempting to see the unusual examples of capping at 
Newstead and the occurrence ofthe possible Scottish beads 
as evidence for another period of contact and 
experimentation between Romano-British and Scottish 
glassworking traditions. However, to judge from the material 
culture elsewhere, it is not likely to have had a major impact 
on the rest ofBritain. 

Newstead is at the southern fringe of the Scottish 
glassworking tradition, and it is so far the only northern 
military site with such a large body of material available for 
study. It is possible that other fort sites further north will in 
time produce similar evidence for this contact. Altematively, 
the interrupted and short-term nature ofthe Roman occupation 
north ofNewstead may have precluded a long-term fusion of 
traditions, leaving the southem British Iron Age to dominate 
the fashions in Romano-British glass jewellery. 
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EVIDENCE FOR THE PRODUCTION AND USE OF OPAQUE RED GLASS 
IN ROMAN BRITAIN 

JUSTINE BAYLEY 

Recent work on two sites has produced new evidence about 
opaque red glass and its use in Roman Britain. The first site 
is Elms Farm, Heybridge, 60km north-east ofLondbn, and 
the second site is Chapel Street, Chichester, on the south 
coast south-west of London. 

HEYBRlDGE 

Heybridge is a late Iron Age and Roman settlement, 13ha 
ofwhich were excavated in the early 1990s. 1 A notable find 
came from Context 3676, within a pit on the northern edge 
ofthe settlement, provisionally dated to the mid or late Ist 
century AD. This find was a strip of opaque red glass (SF 
173; L. 21mm) with a rectangular cross section (12 x 3mm) 
(Fig. 1). The surface striations suggest that it had been cut 
or broken from a longer strip that had been drawn down 
from a larger-sectioned block of molten glass.1t is obviously 
not a fmished object. 

A small piece of glass was removed from a corner ofthe 
strip, mounted in a resin block, ground and polished, and 
examined with a scanning electron microscope (SEM). An 
energy-dispersive X-ray spectrometer attached to the SEM 
was used to analyse the composition ofthe glass. Although 
the glass appears homogeneous to the naked eye, the back
scattered electron image (Fig. 2) shows small-scale 
variations in composition, with lighter tones indicating areas 
where the average atomic number is greater. The features 

""Iflllllllllllll"" 
Fig. 1 Strip of red glass with surface striations from Heybridge 

(scale is in mi ll imetres); photo © English Heritage 
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can be interpreted in the light of the average composition 
of the glass (see Table 1). The small bright areas are crystals 
of cuprite (copper oxide) that grew in a dendritic form in 
the glass melt as it cooled. They give the glass its red colour 
and its opacity. Surrounding them is lead-rich glass, which 
is not homogeneous. The cuprite dendrites have formed in 
are as that look darker grey. This appearance is due to a 
slightly lower lead and copper content than is found in the 
paler zones farther from the crystals. The formation of the 
cuprite crystals has depleted the copper in the glass, and it 
is possible that the variation in lead content influenced where 
the crystals formed. 

Fig. 2 Back-scattered electron image of a sample of the red glass 
strip from Heybridge, showing cuprite crystals in a matrix of 

inhomogeneous lead-rich glass; photo © English Heritage 

Three areas of the sample seen in Figure 2 were analysed, 
and the mean elemental composition, calculated as wt% 
oxides, is given in the first column in Table 1. These values 
are plotted in Figure 3, with the mean composition of 19 
analyses ofbright 'sealing-wax' red enamels from Roman 
objects carried out by Julian Henderson.2 The composition 
of the Heybridge strip shows it to be typical ofthis common 
kind of Roman enamel. The red glass would have been made 
by melting soda-lime-silica cullet and adding copper and 
lead, probably as oxides. 

The glass strip is most likely, therefore, to be raw enamel, 
part of a craftsman's stock of materials. It is thus evidence 
for enamelling at Heybridge, although there is no evidence 
for determining what types of objects were decorated in 

Acknowledgment. l thank Sarah Paynter for her help with the 
mounting and analysis of the glass samples. 
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Table 1 Analytical data for the red glass samples (wt%) 

Heybridge Chichester Chiche.'ter 
Enamel Strip Crucible 2 Crucihle 22 

Na, O 9.1 ± OA od od 
MgO 0.6 ± O.I OA ± 0.0 0.3 ± 0.1 
AI,O .. 1.8 ±O.I 4.6 ± 0.1 3.3 ± 0.1 
SiO, 45.7 ± 0.3 24.7 ± 0. 1 19.6 ± 0.2 
K, O 0.3 ± O.O 0.6 ± 0.1 0.5 ± 0.1 
CaO 3.6 ± 0.1 0.6 ± 0.1 0.3 ± O.O 
TiO, 0.2 ± 0.0 0.2 ± O.O 0.2 ±O.O 
reO 0.6 ± O.O lA ± 0.2 1.1 ± 0.1 
CuO 10.4 ± 0.5 18.1 ± 3.8 18.7 ± 1.1 
PbO 25.8 ± 0.5 52.3 ± 2.3 57.9 ± 1.0 
500, od od od 
Sb, OJ 1.0 ± 0.3 od od 
MoO 0.6 ± 0.1 od od 

Ag,O od 0.3 ± 0.0 0.7 ± 0.3 

No. of 4 
analyses 

Notes: nd = Ilot detected 
Much orthe copper was present as cuprite (CU20) ratherthan as cuprÎe oxidc (CLIO). 
which the 31lalytical software assumes. 
Much of the silver was present as metallic silver rather th an as the oxidc, which the 
3nalytical software assumes. 

this way. The work would have been carried out either by 
an artisan who lived and worked at the site, or perhaps by a 
craftsman who travelled around in search of business. 
Although the enamel was certainly intended for use at 
Heybridge, it may not have been made there. Specialized 
commodities, such as enamel, that were used in small 
quantities would almost certainly have been manufactured 
in a specialized workshop. The tradition of using opaque 
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red enamel was weil established in Britain in the pre-Roman 
Iron Age, 50 raw enamel must have been readily available 
to late Iron Age craftsmen.3 It is therefore quite likely that 
the strip of enamel was made in Britain, where enamelling 
continued to be a relatively common decorative technique, 
but it could also have been produced almost anywhere else 
in the Roman Empire. 

CHICHESTER 

In the 1970s, excavations of lst-century AD contexts at 
Chapel Street, Chichester - the Roman town of Noviomagus 
Regnensium - produced fragments of about 30 small 
hemispherical crucibles containing opaque red glass (Fig. 
4).4 These were interpreted as evidence for enamelling, on 
the basis of qualitative analyses that detected major amounts 
of copper and lead in the red glass. Associated finds were 
flat-bottomed crucibles, which the initial report suggested 
could also have been used in glassmaking, possibly for 
fritting.5 Subsequent re-analysis showed that these crucibles 
had been used as parting vessels, to separate silver from 
gold.6 Because sorne of the Chichester crucibles were 
definitely associated with metallurgy, and because recent 
work has shown that red glass in crucibles from Xanten 
was a by-product of silver refining,1 the red glass in the 
Chichester crucibles was re-analysed to see if it was 
deliberately produced, or if it was a metallurgical by
product. 

MnO 

~ 

FeO CuO 

o 
PbO Sb203 Ag20 P205 

là Heybridge • Henderson 1991 œ Chichester 0 Rehren & Kraus 1999 '" Stapleton et al 1999 

Fig. 3. Histogram comparing the composition of the glass strip from Heybridge, the glass from the Chichester crucibles, and 
published data. See Henderson [note 2]; Rehren and Kraus [note 7]; and Stapleton, Freestone, and Bowman [note 13] 
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Q 5Qmm 
: 

Fig. 4 Crucibles 2 and 23 from Chichester; photo 
© English Heritage 

Small fragments of glass were removed from sorne of 
the crucibles and, as before, examined and analysed using 
a SEM. Figure 5 shows a typical back-scattered electron 
image with the sandy crucible fabric at the bottom. The 
small and large mid-grey ovals just above the crucible are 
bubbl.es in the red glass. The glass itself appears white, as it 
contams much more lead than the Heybridge enamel (see 
Table 1), and the pale grey dendritic crystals are cuprite 
(c?pper oxide), which makes the glass red. At tirst glance, 
thls structure appears broadly similar to the Heybridge 
enamel (Fig. 2), but the glass in the Chichester crucibles 
has extra features, indicated by arrows in Figure 5: two
phase droplets of copper-silver alloys. These were found 
not only near the glass-crucible interface, but throughout 
the glass. 

Fig. 5 Back-scattered electon image of a sample of the red glass 
from crucible 22 from Chichester. Note the vesicular structure of 
the glass adjacent to the (dark grey) crucible fabric, the (pale grey) 
cuprite dendrites in the (white) lead-rich glass, and the two-phase 
spherical copper-silver drop lets (arrows) ; photo © English 

Heritage 

The analytical data for glass from two crucibles are given 
in Table 1. The very low levels of alkali and alkali earth 
e\ements demonstrate that these glasses are lead-silicate 
slags rather than alkali-silicate glasses with added copper 
and lead. These bulk analyses were carried out on areas 
that appeared ta be free of metal droplets, but silver was 
still detected. It was present either in solution in the glass 

or as droplets too small to resolve in the SEM. The glass 
composition was quite different from Iron Age or Roman 
red enameI,8 but it was comparable to the glassy slags in 
the silver-retining crucibles from Xanten (see Figure 3).9 

It has thus been shown that the glass in the crucibles 
from Chichester is not deliberately made red enamel, as 
was originally thought. Instead, it is a by-product of silver 
refining. The association of the crucibles containing red 
glass with parting vessels is then logical, as both are debris 
from processes carried out by a goldsmith or silversmith. 
The workshop where these activities occurred is most 
unlikely to have had any association with enamelling, since 
Romano-British enamel was applied only to copper alloys 
and not to precious metals . 

DISCUSSION 

The result of these investigations is no net change in the 
number of sites where it is known that enamelling was 
practiced in Roman Britain. Chichester must be removed 
from the Iist, but Heybridge is a definite addition. To those 
interested in glass, the latter is more satisfactory than most 
other enamelling sites, as the common finds there are clay 
moulds designed to produce champlevé fields in the copper 
alloy objects being cast. The vessel moulds from Castleford 
are good examples. lo Cool and Price have suggested that 
glass tesserae from other parts of the settlement at Castleford 
may have been intended for use as enamel, Il while 'crude 
lumps of green enamel ' from Londonl2 are almost the only 
other finds from Roman Britain that have been identified 
as raw enamel. 

As a postscript, it should be noted that although high
lead red glassy slags containing minor amounts of silver, 
such as the glass in the crucibles from Chichester, were 
apparently not used as enamel in Roman Britain, recent work 
has shown that early medieval objects from Britain and 
Ireland, dating broadly to the 6th to Il th centuries, were 
enamelled with red glass that has this type of composition 
(see Figure 3). J3 
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NEW EXCAVATIONS AT A PTOLEMAIC-ROMAN FAIENCE FACTORY 
AT MEMPHIS, EGYPT 

P. T. NICHOLSON 

ln or about 1886, Sir Flinders Petrie, the first British 
Egyptologist to pay any real attention to early technology, 
walked over Kom Relul, a little-known area of Memphis. 1 
Rere he noted the remains of what he considered to be a . 
factory for the manufacture of faience, a glazed non-clay 
ceramic. 

Rowever, since he did not have permission to excavate, 
he seems simply to have recorded his observations, and he 
was not to return to the site for sorne 20 years. In the 
meantime, in 1891-1892, he had worked at Tell el-Amama, 
where he had examined the remains offactories producing 
glass and faience and dating to the time of Pharaoh 
Akhenaten, about 1352- 1336 BC.2 Certain features of the 
Amama industry reminded him of the remains he had seen 
at Kom Relul, and this latter site became a priority for 
excavation when he finally received permission to work at 
Memphis in 1908.3 

Another reason for the high priority given to the site was 
that, following his mention of it to a friend, it had been 
looted by a third party who had simply collected specimens 
that - so far as 1 am aware - remain unpublished.4 Petrie 
cleared one kiln or furnace during this first season, but he 
did not make a plan or elevation of it, and he took only a 
single photograph ofthe structure, from the interior.5 

ln 1910, Petrie returned for a second season of work at 
the site, and this time he focused on what he described as 
'the whole site of the kilns', 6 unearthing six or seven of 
them. Unfortunately, this time he took no photographs of 
the kilns. Moreover, he did not produce any plans or even 
show the generallocation on a map. Re noted that, 'as no 
roadways were found, it is hardly of use to give the plan 
here in addition to the dimensions' .7 

The Kom Relul site has subsequently become a type
site for the manufacture ofPtolemaic-Roman faience. As a 
result, we have a type-site that is located in only the most 
general terms, with no drawings of the structures found, 
and without any firm idea of whether it is Ptolemaic or 
Roman. There are also many questions conceming the 
technological processes that went on at Memphis. 

ln the hope of clarifying the situation, new excavations 
have recently started at Kom Relul on behalf of the Egypt 
Exploration Society.8 

THENEwWORK 

Locating Kom Relul was a relatively simple matter. Petrie 
marked the area, but not the position ofthe furnaces, on his 
map,9 and although the name is not weil known locally, the 
site is preserved. The area of industrial activity is obvious; 
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it is marked by large mounds of debris. Rowever, it was not 
known if these mounds were ancient or the result of 
excavations by Petrie or others in the last century. 

ln September 2000, a pre!iminary season of excavation 
was undertaken, based on a rudimentary geophysical survey. 
The excavations yielded two areas ofpottery dumping, one 
with a great deal of industrial material similar to that known 
from Petrie's work. 

The key finds among this pottery were the remains of 
saggars. These were heavily glazed on the inside with 
strongly coloured glazes in shades ofblue and green. It was 
notable that the colour of the glaze on the underside ofthe 
base was often different from that ofthe glaze on the interior 
walls and base. This ruled out Petrie's view that the glaze 
leaked through cracks in the saggar,10 thus glazing the 
underside. The glazing of faience at Kom Relul was by 
application, as Petrie thought. The glaze on the inside of 
the saggars is a result ofvolatilization during the firing. 

It was also clear that there were various rim types among 
the saggars, and that a variety of strips of frred clay fitted 
sorne ofthese. These strips of clay are known as 'saggar 
joiners.' Not only do they preserve the rim shape, but they 
also leave a blank scar on the base of the vessel above them, 
clearly illustrating that the base of one vessel formed the 
!id of another, and so on, to make up a stack (Fig. 1). 

The industrial ceramics from Kom Relul are extremely 
difficult to work on. Saggar joiners are often of the same 
clay as the vessels, and they become fused to them in such 
a way that it is often difficult to tell whether a piece is indeed 
a rim and saggar joiner, or whether a new type of rim is 
represented. On sorne occasions, it is even difficult to tell 
whether the fragment is from a rim or a base. Add to this 
the practice of lidding sorne saggars with bats made in the 
same clay and the problem is further compounded. 

Saggars are not the only type of indus trial ceramic, 
however. There are also three-pointed stands, which are 
known in a variety of sizes. Petrie discovered similar stands, 
although his had open bases. liRe believed that they stood 
inside the saggars and served to support the lowermost 
faience vessel, preventing it from making contact with -
and therefore adhering to - the saggar. Rowever, the 
examples now in the Petrie Museum, London, are too large 
to have fitted into the saggar Petrie collected - and, indeed, 
into many of those which he describes. In addition, they are 
not covered in glaze, as one might have expected if they 
had been inside a saggar. 

Most of the examples found in 2000 show no signs of 
glaze, although the tips oftheir pointed 'ears' are almost 
always broken off. Rowever, the processing of sorne of these 
2000 finds during the 2001 season revealed, for the first 
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Fig. 1 Reconstruction of part of a saggar stack, resting on a 
three-pointed stand; drawing Joanne Hodges 

time, an ear with glaze. This suggests that the stands were 
indeed used in faience production, as Petrie thought, 
although not necessarily always inside saggars. My view, 
based on the evidence to date, is that they stood undemeath 
at least sorne saggars and served to create a void where hot 
gases could pass through the stack (see Figure 3). 

What, then, of the furnaces themselves? A platform of 
fired brick discovered in 2000 did not at ail fit Petrie's 
description. At first, it was thought to be the base of a 
platform on which furnaces might have been built. This view 
was based on the fired brick and its proximity to the main 
industrial area. Work in 2001 was intended to clarify this 
question, and it began with a full and detailed magnetometer 
survey. The survey rapidly indicated that if the platform 
was for furnaces, it was very large, about 20m square. My 
colleague, Dr David Jeffreys, suggests that this might have 
been a platform for a so-called Peripteral Temple, several 
of which have been recorded at Memphis. The very few 
finds from the area are not particularly instructive. However, 
after further excavation in 2001, it was concluded that the 
structure was not indus trial. 

The geophysical survey did suggest, on the other hand, 
the location of several furnaces. The surveyor, Rowena Hart, 
recommended one in particular as likely to be weil 
preserved. This formed the focus of excavation in 2001. 
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The outline of a furnace appeared only centimetres 
beneath the surface of the mound, and it was clear that it 
had not been excavated by Petrie. What this means is that 
his 'whole site ofthe kilns' 12 is not the whole area. However, 
it does raise the question as to where his kilns are located. 
He states that 'the kilns ail lie square one with another; six 
ofthem within a space of 60 to 70 feet.' 13 The geophysical 
survey does not show an obvious area matching this 
description, but there is at least one area, north of our CUITent 
trench, which may be the remains of Petrie's work. 
Altematively, the site ofPetrie's kilns may now lie beneath 
a village established about 30 years ago. 

Petrie's account of the kilns or furnaces gives their 
dimensions, ail quoted in inches (Table 1 ).14 Because Petrie 
presented his data in inches, it seems likely that the scale of 
these structures has been overlooked. As can be seen from 
the conversion in Table 1, the preserved depth actually 
ranges from 1.52 to 4.75m. Most of the structures are 
preserved to a depth of more than 3m, and they are more 
than lm square. Where it is preserved, what Petrie called 
the 'draught hole' is the stokehole, 15 which was on the west 
or north side of the furnace. 

Table 1 Petrie's kiln dimensions in inches 

Kiln 1 2 3 4 5 6 

OutN-S 145 (walls 18-21 inches) 
E-W 155 

In N-S 83 50 42 57 46 
E- W 79 69 52 50 66 42 

Depth now 121 133 133 146 187 60 
Draught 

hole W ? ? ? W N 

Converted into metres 

Kiln 1 2 3 4 5 6 

OutN-S 3.70 (walls 0.46-0.54m) 
E- W 3.94 

In N-S 2.11 1.27 1.65 1.45 1.17 
E-W 2.00 1.75 1.32 1.27 1.68 1.07 

Depth DOW 3.07 3.38 3.38 3.71 4.75 1.52 

Petrie describes the walls as straight, and as being 
covered with slaggy material that preserves traces of the 
straw that he believed was used as fuel. He says that the 
slagging is greatest above the level of the' draught hole.' 16 

He also notes that there was no 'trace of a perforated floor' 17 

on which the saggars might have stood. Thanks to Petrie's 
description, we had sorne ide a ofwhat was to be expected 
from our own work. 

The structure unearthed in Trench HAC3 fits weil with 
most aspects of Petrie's description. It is roughly square, 
and it is heavily slagged, particularly above the level ofthe 
stokehole. The slag often shows traces of sorne kind ofplant 
material, but this is not thought to be straw. (If any of it is 
straw, it likely resulted from the vitrification of the bricks 
or plaster rather than from the use of straw as fuel. 18) 

The stokehole is located on the east side. This does not 
necessarily contradict Petrie's evidence, since he did not 
find the stokehole of three of the kilns he uncovered. The 
stokehole is arched, and it is approximately 0.35m high and 
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Fig. 2 Stokehole of furnace in HAC3, looking west. Saggar 
fragments are visible just in front of the opening. Scale bar = 

O.Sm; photo: P. T. Nicholson, courtesy of the Egypt Exploration 
Society 

0.25m wide (Fig. 2). The upper vent hole is almost opposite 
the stokehole, and the lower one is visible through it. 

The HAC3 furnace differs in sorne details from those 
discovered by Petrie. First, the walls are tapered, becoming 
wider toward the bottom. It is possible that Petrie would 
have taken very little notice of such a phenomenon and 
simply recorded the walls as 'straight.' We also have at least 
two vents on the side of the furnace opposite the stokehole. 
These are sm aller (H. c. 0.25-0.3m, W. c. 0.2m) than the 
stokehole, and they must have helped to draw the fire within 
the furnace. Petrie's workmen could easily have missed such 
small vents. Indeed, they were not immediately obvious in 
our own excavation, which presumably progressed at a much 
slower pace than did Petrie's. The exterior of the furnace 
on the west side, where the vents were found, has not yet 
been excavated. As a result, we cannot be sure how the 
vents were accessed, but we do know that the upper one 
was deliberately blocked up during the lifetime of the 
furnace, while the other one has a temporary blocking, such 
as might have been placed there at the end of a firing. 19 The 
relative positions ofthe vents and the stokehole are shown 
in the schematic reconstruction of how the fumace might 
have operated (Fig. 3). 

The fumace has so far been excavated to a depth of 
approximately 2m without reaching the bottom, a task that 
we hope to accomplish in 2002. The question of the flooring 
of the structure must therefore remain open, and it will be 
interesting to see if the floor is made ofbrick or simply of 
compacted earth. Petrie fails to say what the bottoms ofhis 
kilns were like, which might suggest that he never actually 
reached it. A wellievelled floor of sorne kind is likely if we 
are correct in assuming that tall columns of saggars and 
three-pointed stands stood on it - which, in the absence of 
a perforated floor, seems likely (Fig. 3). 

To date, the fill removed from the furnace has not 
accumulated gradually after the structure was abandoned. 
It appears to have been thrown into the furnace, probably 
to fill it in deliberately. Finds from the furnace consist mainly 
of pie ces of saggar joiners and the remains of very large 
saggars, many of them greater than 400mm in diameter. 
These are rather different from most ofthose found in 2000, 
in that they are not heavily and colourfully glazed. Instead, 
where there is glaze, it is whitish or very pale blue, and the 

glaze is largely confmed to the area near the rim. Lower 
down the profile, there is a thick white layer, which ends in 
up to 50mm of lime powder. Petrie mentions saggars 19 
and 30 inches in diameter,20 but he does not make any 
distinction between their function and that of the sm aller 
saggars. His text implies that they may have been covered 
in coloured glaze. 

It is provisionally suggested that these large saggars 
formed the lowermost part of the stack, and that they 
contained lumps of limestone that were placed there to be 
calcined, probably to use in the glaze or body mixture of 
the faience. Further up the stack, there would have been 
smaller saggars containing actual faience vessels. The 
various levels of the stack may have been separated by three
pointed stands. 

It is possible, of course, that our fumace was used only 
in the production oflime, which might ultimately have been 
used for the making of glaze. The answer to this question 
may emerge as we proceed down the profile and perhaps 
find sorne in situ material or drips of glaze on a brick floor. 
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Fig. 3 Schematic reconstruction of the furnace in HAC3 (not to 
scale); drawing: Joanne Hodges 

CONCLUSIONS 

There is not space here to discuss the Amama evidence in 
detai!. Although sorne of the cylindrical vessels found by 
Petrie at Amama may have been used in the making of 
faience, others are likely to have been for glassmaking.21 It 
is also certain that when these vessels were stacked, they 
were arranged in a manner different from that observed at 
Kom Helu!. Although the similarities between the materials 
at the two sites are striking, they are often superficial, and 
Petrie's accounts must be used with caution. 

Finally, there is the question of the date ofthe industry. 
Petrie thought it began in Ptolemaic times and continued 
into the early Roman period.22 Until we have a full report 
on our pottery and faience, we cannot be certain of this, but 
a provisional examination of the pottery from the furnace 
fill, undertaken by Janine Bourriau and Peter French, places 
the filling of the furnace in or later than the 2nd century 
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AD. The fiIl contains substantial fragments oflarge saggars, 
one of which was also used to prote ct the lip of the 
stokehole. Other vessels were found nearby, and other 
fragments were used in the structure above the stokehole. 
This would certainly suggest that the saggars are 
contemporaneous with the furnace, and that they were 
probably used with it (Fig. 2). 

From other parts of the Kom Helul site, we have material 
from a range of dates. The 6th century BC and the Ptolemaic 
period are weIl represented. It may be that we are looking 
at a site where faience production continued for several 
generations. 

What is clear from the new work is that Petrie's account 
needs to be revised, and that the picture of faience 
production at Kom Helul is much more complicated than 
he thought. It is also clear that at least sorne ofthe similarities 
Petrie saw in material at Memphis and Amarna are 
superficial and based on a misunderstanding of the glazing 
technique used at Amama. Funding recently obtained from 
the Leverhulme Trust will aIlow us to investigate Petrie's 
work at Memphis and Amama in more detail. 23 
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LA COUPE GALLO-ROMAINE DE SAINT-PARRES-AUX-TERTRES 
DANS L'AUBE, FRANCE 

HUflERT CABART 

Le village de Saint-Parres-aux-Tertres, à la sortie Est ae 
Troyes (Augustobona), est construit sur une légère éminence 
qui domine la ville et la vallée de la Seine. Il est traversé 
par la voie romaine en direction de Bar-sur-Aube. Dès 197k:l, 
des travaux, au voisinage de l'église paroissiale, mettent en 
évidence une nécropole antique avec des sarcophages en 
pierre. Cette découverte confirme la tradition qui désigne 
ce lieu comme étant le ' Mont -des-Idoles. ' D'après Grégoire 
de Tours qui vivait au YIe siècle, Patrocle, dit Saint Parres, 
premier martyr troyen, à l' époque de l'Empereur Aurélien 
(vers 275), y aurait été inhumé. Le site était encore connu 
au Haut Moyen Age car en 960, les reliques du saint ont été 
transférées à Soest en Allemagne. 

L E SARCOPHAGE 

Le 8 avril 1987, lors de la construction d'un local pour les 
Sapeurs Pompiers, un nouveau sarcophage est mis au jour 
(Fig. 1). C'est le treizième depuis l' invention du site en 
1974. Cette découverte fortuite n'a pas donné lieu à une 
campagne de fouilles. 

La fosse, qui contenait le tombeau, était creusée jusqu'à 
une profondeur de 2.05 m. Le sarcophage en calcaire 
oolithique était constitué de deux parties: la cuve, 
monolithique, parallélépipédique (L. 2.15 m; 1. 0.66 m; h. 
0.57 m), d'épaisseur 12 mm et le couvercle, légèrement plus 
grand que la cuve (L. 2.22 m; 1. 0.76 m; h. 0.47 m), de plan 
rectangulaire, à deux pans, avec un acrotère à chaque angle. 

AI' ouverture, le coffre, vide de terre, montra le squelette 
très mal conservé d'un adulte (1.78m) allongé sur le dos 
(décubitus dorsal), les bras le long du corps. Les diaphyses 
des os longs étaient réduites à l' état d' esquilles et seules 
demeuraient les épiphyses. Des fragments de textile 
montraient qu'on avait enveloppé le défunt d'un linceul, 
avant de l'inhumer la tête à l'Ouest. 

Le seul objet dans la tombe était une coupe en verre, 
trouvée brisée en quatre morceaux le long du tibia droit du 
défunt. 

LA COUPE EN Y ERRE 

C'est une coupe apode, tronconique, à fond légèrement 
refoulé pour que l'objet tienne debout (Fig. 2 et 3). La 
matière est transparente, de très bonne qualité, légèrement 
verdâtre, sans bulle ni filandre. La forme correspond au 
type Isings 106b2. Ses dimensions sont les suivantes: H. 
81 mm; D. col 99 mm. Il s'agit d'une coupe assez trapue 
par rapport à d'autres vases cités en comparaison. 
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Le sarcophage n° 13 

O.78m 

E 

Ci. 
o 

O.66m .4----__ 
Fig. 1 Le sarcophage n° 13 de Saint-Parres-aux-Tertres 

Le vase est déposé au Musée des Beaux-Arts et 
d'Archéologie de Troyes sous le n° 94-11. Il est resté 
pratiquement inédit, si ce n'est deux pages dans le bulletin 
municipal d'informations. 1 

L'originalité de cette coupe tient dans son décor meulé. 
La lèvre, arrondie par meulage est soulignée extérieurement 
par un sillon assez large et peu profond entouré de deux 
sillons plus fins et bien marqués. Toute la surface entre la 
lèvre et le fond porte un décor représentant trois ours 
bondissants vers la droite, la gueule ouverte et menaçante, 
dans un paysage sylvestre. En retrait de chaque fauve, se 
dessine un arbuste stylisé. Un autre arbrisseau comble 
l'espace restant entre le premier et le dernier animal. Les 
bêtes sont séparées par des touffes d'herbe figurées par trois 
InCISIOns. 

Les différents vases tronconiques à décor gravé sont 
généralement datés du Iye siècle. La forme du sarcophage, 
dans lequel le verre a été trouvé, confirme l'attribution à 
l'Antiquité tardive. 
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Fig. 2 La coupe gravée na Inv 94-11; photo: © Musée des 
Beaux-Arts et d'Archéologie à Troyes 

LA GRAVURE 

La technique de gravure utilise des meules fines. Le sujet 
est délimité puis le corps est rempli de petits traits courts 
imitant le pelage. La tête est plus soignée. Les joues et le 
tour de l'oeil sont modelés et polis. Les oreilles, la truffe et 
les extrémités des pattes sont indiquées par des touches 
arrondies. De petites incisions courtes et pointues dans la 
bouche figurent les dents. C'est-à-dire que la technique mise 

en jeu est celle des 'sillons gravés parallèles', décrite par 
Fremersdorf(parallele Schliff-Furchen) dans le groupe V 
de 1967.2 

LA REpRÉSENTATION 

L'interprétation de la scène reste ambiguë. 
On peut y voir la représentation du plus gros animal 

sauvage de nos forêts. L'ours est un animal chargé de 
symboles. Il vit dans des cavernes. Il en aime l'obscurité, 
les ténèbres. Traditionnellement emblème de la cruauté, de 
la sauvagerie et de la brutalité, il s'oppose à tout ce qui 
représente la civilisation. Pataud, balourd et asocial, il 
manque de tact et de finesse. Il symbolise la force brute, 
cette force primitive, violente, dangereuse et en général 
incontrôlée qui devient une qualité lors d'un combat car 
elle permet de vaincre et de dominer. Cette violence 
s'oppose au pouvoir spirituel et l'ours représente la classe 
guerrière. Il intervient dans les légendes et son nom 
germanique (Bar) a donné deux noms de capitales 
européennes Berne et Berlin. Ces mammifères plantigrades 
étaient déjà présentés au public dans l'Antiquité par des' 
montreurs d'ours.' Car l'ours est susceptible d'être, dans 
une certaine mesure, apprivoisé. La Civilisation peut le faire 
évoluer, le modeler et le faire danser (avec lourdeur). Par là 
même, l'homme montre qu'il soumet la nature dans sa plus 
grande bestialité. 

~-------------~---------------

O __ ~=-~== __ ~5== __ ~=-~~10cm 
Fig. 3. Dessin du décor de la coupe de Saint-Parres-aux-Tertres 
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La Coupe Gal/a-Romaine de Saint-Parres-aux-Tertres 

Peut-on assimiler ce décor à une scène mythologique? 
On voit des ours sur les mosaïques, charmés par Orphée 
comme les autres bêtes fauves (tigre, panthère, sanglier).3 
Dans la mythologie grecque et romaine, l'ours accompagne 
ArtémislDiane, vierge chasseresse qui punissait cruellement 
tous ceux qui portaient atteinte à sa vertu. Ovide raconte 
pourquoi et comment la nymphe Callisto, puis son fils Arcas 
furent métamorphosés en ours et placés dans le cie1.4 En 
Gaule, chez les Helvètes, l'ours est associé à la déesse Artio, 
qui le nourrit de fruits sur le petit groupe en bronze 
découvert à Muri (canton de Berne) en 1832. Comme le 
souligne P.-M. Duval, 'on devine des légendes derrière cette 
représentation figurée ... mais le support est trop mince 
pour qu'on puisse saisir plus qu'un fil de la trame 
légendaire' .5 

Sur le gobelet de Saint-Parres, il ne s'agit pas non plus 
d'une scène de chasse, comme sur la coupe de Stein am 
Rhein, où deux hommes armés de javelots chassent l'ours 
et la panthère.6 La gravure des ours serait alors ici purement 
décorative et ne représenterait pas les venationes dans 
lesquels des fauves étaient mis à mort par des gladiateurs 
comme sur une mosaïque de Reims.7 Toutefois, il y a lieu 
de s'interroger sur la signification du trait épais gravé au 
niveau du cou des ours, juste à la limite de la tête. Est-ce 
une délimitation de la partie à dépolir, ou peut-on y voir la 
représentation d'un collier, comme semble en porter la 
panthère de la coupe de Stein am Rhein? Si c'était le cas, il 
ne s'agirait plus d'animaux sauvages dans la nature mais 
d'un combat organisé où les bêtes s'affrontent entre elles 
dans un décor de verdure. 

LES PIÈCES DE COMPARAISON 

Plusieurs verres de même forme portent un décor gravé, avec 
des scènes à personnages. 

Les représentations peuvent être bibliques. Au 
Rijksmuseum van Oudheden, à Leiden, est conservé un vase 
avec un dessin de Jonas.8 

Citons aussi le verre de Strasbourg-Koenigshoffen, qui 
représente le sacrifice d'Isaac.9 Le thème de la gravure est 
donc très différent, mais on constate une grande similitude 
dans la forme générale du vase, le traitement de la lèvre et la 
façon de représenter les arbustes. 

Le plus souvent les scènes sont païennes. A Vienne dans 
l'Isère, un verre de même forme a été découvert dans les 
fouilles du temple de Cybèle et porte une scène bachique. 10 
Il en est de même d'une coupe trouvée à Cobern près de 
Coblence 1 1. 

Au musée de Bonn, on conserve un verre acheté en 1881, 
de provenance sans doute locale. Il montre quatre figures 
ailées portant des sortes de grappes. 12 

La coupe de Cologne-Worringen au Toledo-Museum et 
celle, dite' aux gardes chrétiens' , du Musée de Cologne, ont 
une gravure plus sophistiquée, avec des frises encadrant le 
motif. 13 

On connaît des représentations de bêtes gravées sur des 
bols en verre à parois verticales. Un chien et un sanglier? 

sont représentés sur un verre de Plassac, 14 une bête? sur un 
fragment d'Augst ' 5 et une tête d'âne à Autun '6. 

CONCLUSION 

Les exemples précédents montrent qu'il existe beaucoup 
de verres gravés dont on ne connaît que quelques fragments. 
Le sujet principal, représenté sur ces vases, demeure 
inconnu. Ce sont, pour la plupart des découvertes récentes. 
Il est donc hasardeux de penser que la coupe de Saint-Parres
aux-Tertres est une oeuvre unique. Si on compare la scène 
gravée avec les motifs décoratifs des céramiques sigillées, 
l'ours n'est pas vraiment rare. Il court à gauche ou à droite 
sur les bols décorés de Lezoux. 

Il ne semble pas impossible que de nouvelles trouvailles 
apportent des informations sur le sujet représenté et par 
voie de conséquences sur ces ateliers du Bas-Empire 
capables de produire ces objets attachants à bien des égards. 
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GLASSMAKING AND GLASSWORKING IN SIX ROMAN FACTORIES 
IN THE HAMBACH FOREST, GERMANY 

K. HANs W EDEPOHL, WOLFGANG GAITZSCH, AND ANNA BARBARA FOLLMANN-SCHULZ 

This paper is based on excavations in the Eifel region, 35km 
west of Cologne, from 1975 to the present. 1 Rescue 
excavations were necessitated by the open pit mining of 
lignite for power plants. Each of six Roman glasshouses 
was related to a settlement including several vil/ae rusticae 
within a total area of 15 km square. These glasshouses were 
located south of a major Roman road that connected 
Cologne with Vicus Iuliacum and the Atlantic Ocean. The 
maximum distance between any two of the glass factories 
was 6km. Their location was probably influenced by the 
availability of water, wood as fuel, and sand from the Rur 
River 10km away. Several Roman cemeteries in the 
neighborhood were also excavated, and their glasses were 
investigated. The glasshouses produced vessels in the second 
half of the 4th century. 

Deep erosion and agricultural activities have left only 
the bases of36 furnaces, several waste pits, and soil stained 
from heat or from rotten wooden posts . The state of 
preservation of the remains at the six glasshouses varied. 
About 27 circles of stained soil, stones, and brick were 
identified as bases offurnaces, the lowest parts ofprobably 
tall, narrow constructions such as the one shown on the oil 
lamp fromAsseria in the Archaeological Museum ofSplit.2 

Their average cross-section was not more than about lm, 
affording space for only one bowl-shaped crucible. A 
crucible from Hambach made ofrefractory clay with about 
20% AIP3 is shown in Figure 1. It contained a maximum 
of about six litres or 15kg of melt, which was enough to 
produce about 150 beakers weighing 1 OOg each (excluding 
wastage) . The hearth of an annealing fumace had a 
semicircular paved base connected to a platform on which 
the objects were placed for annealing.3 The platform, which 
was probably under a tunnel-shaped cover, had an estimated 

Fig. 1 Cross-section (left) of a glass crucible from glasshouse HA 
500 at Hambach, with a capacity of about six litres or 15kg. Light 
grey: melt residuum; white: crucible wall; dark grey: protective 
clay mantle around the crucible. A reconstruction of the crucible 

is shown at the right 
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size ofmore than lm square and a capacity of 100 or 200 
beakers in one or two storage levels. The only trace ofthis 
platform is a soil stained red from the heat of the furnace. 

The most interesting feature of the glasshouses is what 
seems to be the base of a tank furnace in factory HA 111 
(Fig. 2). It is arranged in severallayers of brick and mortar, 
with a thickness of 0.5m to withstand the large amount of 
heat from above. The walls probably supported a tank about 
1.7m long and 1.1m wide. This construction conforms to 
tank furnaces of the 6th and 7th centuries excavated at Bet 
Eli'ezer, near Caesarea in Israel.4 The melting chambers 
there were reportedly several times the size of the tank at 
Hambach. A depression in the soil on one of the narrow 
sides of the Hambach furnace was probably an ash pit. From 
openings probably beside it, wind-driven flames had to 
cover the tank to melt the glass charge. A recent raw glass 
furnace under a dome-like construction at Jalesar (Uttar 
Pradesh, northem India) required 30 days of heating and 
14 days of cooling to get about 2.5 tons of soda glass in a 
layer about 0.5m thick.5 The construction of the roofs 
covering the Hambach and Bet Eli' ezer furnaces is 
unknown. 

More than 90 samples of melt residues from crucibles, 
glass fragments, by-products of production, possible raw 
materials, and vessels from neighbouring graves were 
analysed chemically by X-ray fluorescence and microprobe. 
The former method was applied to determine concentrations 
of major elements and such minor elements as vanadium, 
strontium, zirconium, barium, and lead in the Hambach 
glasses. We have also compiled data on more than 700 
Roman glasses of the lst to 5th centuries in Italy, Greece, 
Switzerland, France, England, Germany, and Israel. 6 The 
variation ofMgO, CaO, Nap, and KP in these samples is 
plotted in Figure 3, which represents Roman soda-lime glass 
and almost contemporaneous Sasanian soda-ash glass (from 
Iran), the latter with data from BrilU For each sample or 
group of samples, the sum ofthe analytical results for MgO, 
CaO, and Nap was extrapolated to 100% to be plotted in 
the left triangle. A comparable extrapolation ofthe sum of 
CaO, Nap, and ~O led to the plots in the right triangle. 

The variation of the total of781 samples of Roman glass 
in these two areas of Figure 3 is not larger than twice the 
variation of the six Hambach glasshouses. This observation 
confirms that Roman glass is characterized by a very small 
variation over four centuries. Sorne authors are inclined to 
assume that this was due to a restriction of Roman raw glass 
production to a few glass centres in Egypt and the Syro
Palestinian littoral. Our investigation suggests that a large 
number of glasshouses in the Roman Empire produced raw 
glass that was worked in an ev en larger number of 



Glassmaking and Glassworking in Six Roman Factories in the Hambach Forest 

Fig. 2 Substructure of a 'tank' furnace of glasshouse HA III at 
Hambach, consisting of alternating layers of brick and mortar 
(Total Th. D.Sm). Outside L. 2m, outside W. 1.7m; photo courtesy 

of the Rheinisches Landesmuseum Bonn 

glasshouses. One site of Roman raw glass production, 
observable in semi-fused quartz in glass batches, was York 
in England.8 The Romans carefully insisted on a single 
recipe and used high-quality raw materials from a limited 
number of sources, which can be derived from the small 
variation within the more than 700 samples we evaluated. 
Our suggestion of more than a few centres of raw glass 
production is in line with the occurrence of a tank furnace 
for raw glass in the relatively remote area of Hambach, and 
with the use oflocal river sand for quartz in the preparation 
of raw glass. Pliny stated that beach sand from the Volturno 
River in southern Italy and from the Belus River in Palestine 
was used for the making of glass.9 

The set of more than 700 Roman glasses from Europe 
and Israel contains 0.7% FeP3" This rather low iron 
concentration indicates a preference for almost colourless 
glass. Only two of the Hambach glasshouses (HA 75 and 
HA 132) produced glass with an iron content almost as low 
as this average. Four of the six factories made high-iron 
glass (HA 59: 1.4% Fep3; HA 111: 2.2% Fep3; HA 382: 
1.8% Fep3; and HA 500: 1.4% Fep3)' with an average of 
1.7% Fe20 3. Their customers favoured or accepted glass 
with a faint blue-green tint. A composite of quartz sands 
sampled at the banks of the neighbouring Rur River (Rur 1-
4) contains the proportions of aluminum to iron to potassium 

oxide (4.2:2.1: 1) that we observe in the average glass from 
Hambach (4.0:2.1:1). 

The variable contents of the heavy minerais barite 
(BaS0

4
), zircon (ZrSi0

4
), and galena (PbS) in the Rur sands 

depend on the layering within the deposit. They are reflected 
in variable concentrations ofbarium, zirconium, and lead 
in the Hambach glass. In the four sand samples from the 
Rur River, the elements related to heavy minerais vary from 
50 to 160 ppm Zr, from 160 to 250 ppm Ba, and from 1 to 
110 ppm Pb. In the nearly 60 glass fragments from 
Hambach, the same elements vary from 45 to 225 ppm Zr, 
from 130 to 2,000 ppm Ba, and from 7 to 550 ppm Pb. This 
large set of samples reflects the heterogeneous source of 
the sands even better than the small set of sand samples. 

We have analysed the lead-isotopic composition offour 
glasses from Hambach and two contemporaneous glasses 
from Krefeld-Gellep, which is not very far from Hambach. 
Together with the glasses, 21 samples of 77 lead ores of 
Mesozoic age from eleven deposits in the Eifel were 
investigated. The results are plotted in Figure 4. 10 With the 
exception of the cobalt blue glass Ham 27, they have 
compositions characteristic ofMesozoic lead ores from the 
Eifel (the grey-shaded area in Figure 4). It is possible that 
there are lead ores of comparable age and origin, with 
comparable lead-isotopic composition, in other parts ofthe 
Roman world. Of the lead deposits in western Germany, 
those of the Eifel were mined by the Romans. Mining waste 
could more easily erode into the rivers than lead from rocks. 
Therefore, lead from the galena-bearing Mesozoic 
sandstone-hosted ore ofMaubach and Mechernich, as well 
as from several related ore veins, could easily have been 
transported into the Rur River. Sand from that area was 
probably exploited by the Romans. 

In addition to the isotopic composition of the six glasses 
from Hambach and Gellep, we have plotted the lead isotopes 
of 19 late-Roman lead coffins. 1 1 The latter were sampled at 
museums in Bonn and Cologne, and most of them came 
from sites in the triangle formed by Cologne, Bonn, and 
Aachen. Most ofthe plots of the glasses and coffins occur 
together on or near the grey area representing the various 
Mesozoic lead deposits in the Eifel region. Within the Eifel 
deposits, there is a small but systematic difference between 
the source of the glass sand and the source of metal for the 
coffins, depending on a small dissimilarity in Th/U and VI 
Pb ratios of the ore-forming process. 

The largest percentage of manganese in Roman glass 
derives from the iron-related addition of tetravalent 
manganese oxide (Mn02' pyrolusite, etc.) to the glass melt 
to control the blue-green colour (Munsell2.5 G 912) in the 
glass. The dependence of glass colour on the concentration 
and valence state of iron and manganese has been 
investigated in sorne detail. I2 In order to add the correct 
amount of manganese oxide to the glass batch, the 
glassworkers must have known the iron content of the batch 
in advance. They probably estimated it based on the colour 
of test melts. Only a correct addition ofmanganese, beyond 
the natural manganese level of the raw materials, can explain 
the correlation ofFep3 and MnO observed in Figure 5. In 
addition to the Hambach samples, we have analysed 
contemporaneous Roman raw glass from melt residues in 
crucibles excavated at Mainz (Mz 12-14), Cologne (Kal 
15), Trier (Tri 1), Krefeld (Kre 1), and Goch (Goc 1). All 
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Fig. 3 Representation of Roman soda-lime glass and Sasanian soda-ash glass, based on the compounds MgO, Nap, CaO and Nap, CaO, 
K20 from chemical analyses. The two triangles of the diagram are constructed from an extrapolation of each of the three-element groups 
to a sum of 1 00%. The average glass composition of the six Hambach glasshouses plot within the dark grey area from a compilation of781 

Roman glasses, including glass from Israel. Crosses represent compositions ofbeach and desert plants used for soda ash glass 

of the raw glasses from Trier, Mainz, and Cologne have 
manganese levels lower than those of the glasses from 
Hambach. Ofthe samples from localities outside Hambach, 
only Kre 1 plots close to the Hambach correlation, which 
suggests that raw glass from Hambach was worked at the 
Krefeld glasshouse. Krefeld is situated close to the Gellep 
Roman and Frankish cemetery. The plots of raw glasses 
from other localities are close to another correlation (which 
appears as a line of dashes in Figure 5). Their lower 
concentration of manganese to compensate for the colour 
of ferrous iron was probably also intended to obtain a 
different glass colour. The glasshouses at Mainz, Cologne, 
and Goch could have used a similar source of glass sand. 

Another indicator for a certain raw glass (sand) is the 
correlation between iron oxide and vanadium, which 
depends on the composition of iron mineraIs in a river sand 
(Fig. 6). It is apparent from this diagram that the glasshouses 
at Hambach and Krefeld used the same type of raw glass, 
dependent on a certain sand composition. The factories at 
Mainz, Cologne, and Goch probably based their production 
on another raw glass (shown as a line of dashes in Figure 
6). The raw glass at Trier, which deviates from both groups, 
was probably made with a third type of sand. 

Our results demonstrate that even with the rather uniform 
major element composition of Roman glass, the quantities 
of minor elements can be diagnostic of individual producers 
of raw glass. We have applied these frndings to identify 
products from the Hambach glasshouses at the neighbouring 
cemeteries and other secondary deposits. The Hambach 
factories produced mainly tableware (beakers, bowls, plates, 
jugs, and bottles). Seven barrel-shaped bottles (lsings 128) 
from museum collections, stamped 'ECVA' (or 'EQVA') on 
the bottom, are clearly Hambach products. The investigation 
by A. B. Follmann-Schulz (this volume, pp. 62-7) details 
vessel production at Hambach. 
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Fig. 4 Lead-isotopic composition of lead ores of Mesozoic age 
from the Eifel area in western Germany. Crosses: Roman glass 
from Hambach and Gellep; filled circles: Roman coffins from the 
area of Bonn, Cologne, and Aachen. 
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Fig. 5 Relation between iron and manganese in Roman glass from various glasshouses in western Germany. Manganese was added to 
the starting mixtures as Mn02 

We have already noted that Roman raw glass producers 
apparently selected their raw materials very carefully to 
guarantee the continuous high quality of their glass. They 
obviously imported 'soda' (trona N~HCO)CO) *2~O) from 
the Wadi el-Natrun, Egypt. At this locality, white trona 
crystals, accompanied by white cubic sodium chloride and 
grey sodium sulphate crystals, had to be separated by hand 
(with pin cers ) from lake sediment during the spring. 1) The 
Romans did not use locallimestone in their batch, probably 
because they could not judge how pure it was. For the use 
oflocallimestone, the strontium concentration of 450 ppm 
Sr at 6.1 % CaCO) is much too large. Extrapolated to 100% 
CaCO) this lime material contains as much as 4000 ppm = 
0.4% Sr. A concentration of this size, which must indicate 
something other than a diagenetically altered limestone, 
occurs in recent clamshells, however. 14 The Romans must 
have collected this material at beaches. 

We recently analysed the strontium isotope composition 
of six glasses from Hambach and Gellep that we also 
investigated for lead.15 Their average 87Sr / 86Sr ratio is close 
to 0.7089, which is not far from the present sea water 
composition (0.7091).16 The strontium isotopic ratio of 
Devonian to Cretaceous limestones from Europe is distinctly 
higher (0.7147).17 These results confirm our assumption that 
the Roman glass production at Hambach used shell 
carbonates from beaches, as Pliny suggested. 18 

Our observations in favour of raw glass production at 
Hambach may be summarized as follows: 1) the apparent 
presence of a tank furnace; 2) the specialization of two 
neighbouring glasshouses in low-iron glass, in addition to 
four glasshouses producing medium to high-iron glass; 3) a 
good correspondence of Alp):Fe20):~O between sand 
from the Rur River near Juelich and glass from Hambach; 
4) a large variation of Zr, Ba, and Pb in Rur sand and 
Hambach glass; 5) the resemblance oflead isotopes in glass 
from Hambach and in Roman lead coffins from the 
neighbouring area to those of post-Variscan lead deposits 
in the Eifel; 6) the dissimilarity between iron-(added) 
manganese and iron-vanadium correlations in glass from 
Hambach and those of glass from contemporaneous 
glasshouses at Trier, Mainz, Cologne, and Goch (these 
factories used a manganese recipe different from that at 
Hambach); and 7) reports that trona from the Wadi el
Natrun, rather than raw glass, had been shipped to Europe 
even in the 18th century.19 Vegetation as fuel for the melting 
of raw glass was available in greater quantities in Europe 
than in Egypt. 

We can tentatively estimate the total production of the 
six Hambach glasshouses. Their working capacity was 
probably controlled by a single tank furnace with estimated 
inside dimensions of 1.5 x 1.1 m. We assume that the melt 
layer in this tank had a thickness of 250mm, which is half 
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Fig. 6 Relation between vanadium and iron in Roman glass from various glasshouses in western Germany 

the thickness of a larger recent furnace in India.20 ln that 
case, the volume of the melt was about 0.5m cubed, and its 
mass was about 1.1 tons. We assume that the tank furnace 
at Hambach could not be charged more than once about 
every 20 days. This time for producing a I.I-ton melt is 
comparable to 44 days for about a 2.5-ton melt in the case 
of the Indian furnace. The average weight of a beaker is 
about 100g, which means that nearly 11 ,000 beakers could 
have been made from one melt charge of the tank furnace 
within three weeks. The working time required for one 
beaker is not more than six to ten minutes; nearly twice as 
much time is required for a barrel-shaped bottle. The daily 
capacity of one glassblower at his furnace is estimated to 
have been 80 beakers, or about 400 beakers per week 
(allowing sorne time for minor repair and for 
homogenization ofnew charges ofmelt). We assume that 
the crew worked at the furnaces no more than five days per 
week. A minimum of eight active furnaces in the six 
glasshouses would have been required for this estimated 
production. 

Based on this estimate, every factory except the one with 
the tank furnace (HA 111) had two working furnaces ready 
for production or under minor repair. For its daily charge 
of about 160 beakers (or a smaller number of more elaborate 
vessels), every glasshouse needed one annealing furnace 
with a cooling time of 24 hours. Our estimates of the 
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production are maximum figures. In glasshouse HA 132, 
whose total structure can still be seen, the remains of eight 
or nine working furnaces (one of them for annealing) can 
be identified. If two working furnaces were required for 
one period of production, the remains of eight furnaces 
represent the last and three former working periods. In two 
cases, the stones of more recent structures of working 
furnaces cross older structures. 
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DIE PRüDUKTE DER GLASHÜTTEN lM HAMBACHER FüRST 

ANNA-BARBARA FOLLMANN-SCHULZ 

In romischer Zeit fiihrte eine groBe FemstraBe von Koln, 
der Hauptstadt der Provinz Germania Inferior, westwarts 
durch die Provinz Belgica nach Boulogne sim an der 
Kanalküste. Rund 35 km westlich von Koln und südlich 
dieser StraBe sind zahlreiche villae rusticae, romische 
Farmbetriebe, in den letzten Jahrzehnten archaologisch 
untersucht worden. 1 Sie wurden bereits im 1. Jahrhundert n. 
Chr. angelegt. Einige überlebten unbeschadet die Rezession 
der zweiten Halfte des 3. Jahrhunderts; andere waren 
gezwungen, ihre wirtschaftlichen Grundlagen zu verlindem. 
In manchen dieser teilweise aufgelassenen Gehofte haben 
sich im 4. Jahrhundert Glaswerkstatten angesiedelt. In einem 
Gebiet von 15 Quadratkilometern sind bislang sechs 
Glashütten nachgewiesen, die hier ais einheitliches 
Produktionsgebiet betrachtet werden.2 Die Hütte Hambach 
132 ist am besten untersucht und dokumentiert; sie hatte 14 
GlasOfen verschiedener Bauart, die wohl nicht alle 
gleichzeitig gearbeitet haben. Diese Befunde deuten auf eine 
Produktion in groBerem Umfang. Zu den Hütten gehorten 
Graber mit reichen Glasbeigaben. Die Antwort auf die Frage, 
ob diese Glliser aus der lokalen Produktion stammen, ist auf 
verschiedenen Wegen gesucht worden: 1) gleiche GefaBtypen 
sind im Produktionsabfall der Werkstatten und in den Grabem 
nachzuweisen, und 2) Pro ben von Produktionsabfall, 
Hafenglas und Grabbeigaben sind analysiert worden;3 ihre 
chemische Zusammensetzung stimmt weitgehend überein. 

Hier soli es vor allem urn die GefaBtypen gehen. 
Die Scherben aus den Hüttenbereichen konnten ais zur 

Wiederverwendung eingesammeltes Altglas gelten. 
Dagegen spricht, 1) daB sich keine groBeren Ansanunlungen 
von AItglas gefunden haben, die auf systematisches 
recycling deuten würden, und 2) daB die Scherben aller 
Hütten zu den gleichen GefaBtypen gehOren. 

Soweit diese Scherben chemisch untersucht worden sind, 
passen ihre Werte zu den Proben aus den Glashlifen und 
erweisen sich somit ais Hambacher Erzeugnisse. 

Auf der Grundlage des Produktionsabfalls lassen sich 
die GefaBtypen (Abb. 1) zusammenstellen; sie finden sich 
auch unter der Grabausstattung wieder, ausgenommen die 
Flasche mit Delphinosenhenkeln und das vierkantige GefaB 
(Topf oder Krug). Für ausgewahlte glaseme Grabbeigaben 
haben chemische Analysen gleichfalls Hambacher 
Herstellung bestatigt. Somit ergibt sich ein reichhaltigeres 
Formenspektrum, das ansehnliche Repertoire von 
Tischgeschirr auf (Abb. 2 und 3); die FaBkrüge waren 
auBerdem noch fur Transport und Vorratshaltung geeignet. 
Die überwiegend, aber nicht ausschlieBliche grüngelbe 
Tonung (Munsell 5 GY 8/4 und 2.5 GY 8.5/6) mit einem 
deutlich gelben F arbstich unterscheidet das Hambacher Glas 
von dem in der Spatantike allgemein vorherrschenden 
olivgrün.4 
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Um GefaBe anderer Fundorte der Hambacher Produktion 
zuweisen zu konnen, ist bei freigeblasenen Glasem der 
chemische 'Fingerabdruck' notig, bei formgeblasenen 
Gllisem dürfte die Formgleichheit genügen. Charakteristisch 
für Hambacher Erzeugnisse in dieser Technik sind 
omamentierte Kugelabschnittschalen (Abb. 2, Mitte, und 
4a, b) und mit 'ECVA' oder 'FRON' gestempelte FaBkrüge 
(Abb. 3, oben). 

Die Schale mit Blattem und Rautenmuster kommt nicht 
nur zweimal formgleich in den Grabem von Hambach 132 
vor, sondem auch in einem Grab aus Eschweiler-Lohn 
(Abb. 4a-c), einige Kilometer weiter südwestlich von 
Hambach 132.5 Neben dem chemischen Indikator belegt 
eine kleine runde Vertiefung, eine fehlerhafte Stelle im 
Boden, die gemeinsame Negativform. Vermutlich gehort 
eine vierte Schale aus dem Sarkophag 2 der Villa von 
Koln-Braunsfeld zu dieser Serie; von ihr gibt es nur noch 
eine zeichnerische Rekonstruktion (Abb. 4d).6 Die Kolner 
Schale ist einer groBeren Gruppe mit verschiedenartigen, 
auch christlichen Mustem zugerechnet worden, deren 
Herstellung aufgrund ihrer Verbreitung in 
Nordostfrankreich vermutet wird. 7 Nach dem hier 
dargelegten neueren Kenntnisstand ist wohl auch sie-wie 
die drei anderen Schalen-ein Hambacher Erzeugnis. 

FaBkrüge mit Namen oder Abkürzungen von Namen auf 
dem Boden sind in den Nordwestprovinzen im 4. 
Jahrhundert recht zahlreich. Seit langem bekannt ist der 
Stempel 'ECVA', ais des sen Herkunft nun Hambach 
bestimmt werden kann.8 Er liegt in zwei Versionen vor, die 
sich in der 'Handschrift' unterscheiden: 1) die Buchstaben 
sind kraftig und prall (Abb. 5a), und 2) die Buchstaben 
bestehen aus dünnen, zittrigen Linien (Abb. 5b ).9 

Eine Bodenscherbe mit Resten des Stempels A aus dem 
Produktionsabfall von Hambach III ist der archliologische 
Beleg für lokale Produktion (Abb. l, unten). Den 
naturwissenschaftlichen Nachweis lieferten die chemischen 
Untersuchungen dieses Fragments und zweier FaBkrüge mit 
dem 'ECVA'-Stempel A aus Grabem von Hambach 132 
(Abb. 3, oben).10 Die Analyse von FaBkrügen mit Stempel 
B erweisen auch sie ais Hambacher Fabrikat. 

Der Stempel 'FRON' mit den im Viertelkreis 
angeordneten Buchstaben und dem charakteristischen F 
wurde ebenfalls in den Hambacher Hütten verwendet: er 
begegnet auf einer Abfallscherbe aus der Hütte Hambach 
75 (Abb. 1)11 und auf einem FaBkrug aus einem Grab von 
Hambach 132 (Abb. 3); und abermals passen die 
chemischen Werte zur Hambacher Produktion. Auf einem 
anderen Krug, wiederurn aus einem Grab von Hambach 
132, sind die Buchstaben 'F-R-O-N' kreuzformig 
angeordnet, chemisch gleichfalls ein Hambacher Erzeugnis 
(Abb.3). 
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Abb. 1 Aus dem Produktionsabfall erschlossene GefaBtypen der Hambacher Produktion; Zeichnung von U. Naber, Rheinisches 
Landesmuseum Bonn 
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Abb. 2 Grabbeigaben aus der Hambacher Produktion; Zeichnung von U. Naber, Rheinisches Landesmuseum Bonn 
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Abb. 3 Grabbeigaben aus der Hambacher Produktion; Zeichnung von U. Naber, Rheinisches Landesmuseurn Bonn 

Fonn-identische Parallelen zu diesenAbkürzungsweisen ANMERKUNGEN 

des Namens FRONTINVS gibt es in K6ln und Krefeld. 12 

Ihre Verbreitung scheint wie die der omamentierten Schalen 
eher regional gewesen zu sein, wahrend der Exportradius 
der FaJ3krüge mit 'ECVA' -Stempel (A und B) etwas weiter 
ausgreift; in einem schmalen Streifen am Rhein entlang 
reicht er von Krefeld im Norden bis Wolfsheim bei Mainz 
im Süden (Abb. 6).13 

In den Hambacher G1ashütten fassen wir somit ein 
Produktionszentrum, das vorzüglich den lokalen oder 
regionalen Bedarf in der zweiten Halfte des 4. J ahrhunderts 
n. Chr. bediente. 

1 Zu Fo igendem, insbesondere Fundgebiet, Glashütten, 
Grabfunden und Analysen vgl. Wolfgang Gaitzsch, 'Spatromische 
Glashütten im Hambacher Forst: Die Werkstatt des 
ECVA-Produzenten' , in Artisanat et productions artisanales en 
milieu rural dans les provinces nord-ouest de l 'empire romain. 
Actes du colloque à Erpeldange (Luxembourg) les 4 et 5 mars 
1999, ed. M. Polfer, Monographies instrumentum no . 9, 
Montagnac: Editions Monique Mergoil, 1999, S. 125-149; 
Wolfgang Gaitzsch und Karl Hans Wedepohl, 'Spatromische 
G1ashütten im Hambacher Forst: Archaologische Befunde und 
geochemische Analysen', in Millionen Jahre Geschichte: Fundort 
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Abb.4 Formgleiche Schalen aus der Hambacher Produktion; a) HA 132 ST. 182-13, b) HA 132 St. 189-19, c) Eschweiler Lohn, 
d) Koln-Braunsfeld; Zeichnung von E. Feuser, Rheinisches Landesmuseum Bonn 
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Abb. 5a, b. 'ECVA' -Stempel A und B, GipsabguJ3; Foto von S. 
Schroder, Rheinisches Landesmuseum Bonn 
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Abb. 6. Fundorte der FaJ3krüge mit 'ECVA'-Stempel; Zeichnung 
von A. Rockstroh, Rheinisches Landesmuseum Bonn 
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Landesausstellung, Koln, Romisch-Germanisches Museum 17.3.-
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4 Zum Wandel der Glasfarbe siehe Beat Rütti, Die ramischen 
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aus Hambach sind bei Gaitzsch und Wedepohl [Anm. 1], S. 299 
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Graberfeld einer spatantiken Glashütte ', in Archaologie im 
Rheinland 1996, Koln: Rheinland Verlag, 1997, S. 74, Abb. 56. 
6 Koln, Romisch-Germanisches Museum, Iny. Nr. 997. Fritz 
Fremersdorf, Ramisches geformtes Glas in KaIn, Die Denkmaler 
des romischen KOIn, Bd. 6, Koln: Verlag der Lowe, Hans Reykers, 
1961, S. 65--66, Taf. 132. 
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Frankenkanig Childerich, Romisch-Germanisches 
Zentralmuseum Mainz, Ausstellungskatalog 1980/1981 , Mainz: 
Verlag Philipp yon Zabern, 1980, S. 123, Nr. 157 (Mechthild 
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den ECVA-gestempelten FaJ3krügen', in R6mische Glaskunst und 
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1999, S. 106-112. 
9 Zwei weitere yereinzelte Varianten- C und D-konnen bislang 
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(der Stempel ist nicht zutreffend gelesen!). Zur Stempelform wie 
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Linn, Iny. Nr. 1276/3, Renate Pirling, Das ramisch-frankische 
Graberfeld von Krefeld-Gellep, 1960- 1963,2. Teil: Katalog und 
Tafeln, Germanische Denkmaler der Volkerwanderungszeit, Serie 
B, Die frankischen Altertümer des Rheinlandes, Bd. 8, Berlin: 
Gebrüder Mann Verlag, 1974, S. Il , Nr. 1276,3 und Taf. 9,2.; 
Krefeld, Museum Burg Linn, Iny. Nr. 2658/4, Renate Pirling, Das 
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GLASS FINDS FROM THE NORTH-EASTERN SLOPE OF THE PALATINE 

STEPHANIE SMlTH 

Excavation on the north-eastern slope of the Palatine, 
immediately south-west of the Arch of Constantine, began 
in 1989 under the joint sponsorship ofthe Soprintendenza 
Archeologica di Roma and the AmericanAcademy in Rome. 
This project, which ended in 1994, focused on a late Roman 
domus and ancillary structures situated on a plot of land 
extending on its longest side approximately 110m behind 
the row of shops that faced the street under the CUITent Via 
di San Gregorio. 1 The site yielded more than 13,000 
fragments of man-made glass. About 10,000 of these 
fragments are from contexts dated to the Roman period (1 st 
to late 5th or early 6th centuries). The glass inc1udes a wide 
range of fine and daily wares. While much of the material 
is typical of comparably dated Roman sites, the abundance 
of incised glass from the time of the late empire makes this 
assemblage particularly interesting. This paper presents an 
overview of the site and its glass. 

The glass was recovered from contexts consisting of 
debris. The finds were concentrated in three areas. 
Approximately 4,800 fragments were recovered from two 
barrel-vaulted chambers that run parallel to the Via di San 
Gregorio. These chambers are located on the lowest level 
of a sprawling, possibly multi-storied mansion that climbed 
the north-eastern side of the Palatine. About 3,800 fragments 
were found in a series of adjacent, though not 
communicating, spaces to the south of the barrel-vaulted 
chambers. The remaining glass was strewn to the north
west and farther up the slope in a series of primarily shallow, 
disturbed contexts. 

The distribution of glass on the site indicates that more 
than 8,500 fragments were deposited sometime between the 
late 3rd or early 4th century and c. 500, coincident with the 
abandonment of the structure. Approximately 750 fragments 
were found in contexts dating to the second half of the 1 st 
century AD, and about 630 fragments were recovered in 
2nd-century contexts. 

The earliest glass finds inc1ude 224 fragments of early 
imperial cast tablewares. Among them are examples of 
strongly coloured, lightly tinted, opaque, polychrome, and 
naturally coloured glass in a variety of forms. Lathe 
polishing is evident on the underside of sorne vessel 
fragments where a raised circular groove and/or dot indicates 
the point of attachment to the lathe. These glasses range in 
date from the final decades of the Ist century BC through 
the initial decades of the Ist century AD. 

Mould-pressed wares, typically found at early imperial 
sites, are po orly represented among the Palatine East 
material. While there is sorne evidence of the so-called 
pillar-moulded bowls, their relative absence is not 
surprising, given the later dated contexts from which the 
majority of the glass was recovered. Likewise, there is a 
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relative paucity of polychrome millefiori wares, another 
labour-intensive category that ceased to be popular with 
the advent of glassblowing. One notable find, however, is a 
sm ail fragment from a cast, banded, and probably carinate 
bottle that inc1udes a band of sandwiched gold leaf. Gold
banded vessels ofthis type are concentrated in Italy and the 
western provinces. Dated finds indicate their popularity in 
the first half ofthe 1 st century AD. 

Most of the finds from the site were blown. Although 
this technology almost certainly did not originate in Rome, 
the city was in the vanguard of glass production by the 
Augustan period. In the 1 st century, Strabo commented that 
there were many recent inventions related to the manufacture 
and decoration of glass.2 He also noted that glass had 
become ordinary and inexpensive by that time. Seneca, 
writing in the mid Ist century, referred to the amazing skill 
of glassmakers who were able to fashion glass through their 
breath alone.3 Although he was born in Cordoba, Seneca 
was probably introduced to this craft in Rome, where he 
spent most of his adult life. His comments, along with 
Strabo 's, affirm the presence of workshops where glass was 
mass-produced by blowing. 

The site yielded an impressive variety of blown wares. 
Among these were 27 fragments of mould-blown vessels. 
One of the earliest and best preserved specimens came from 
a cup depicting a gladiatorial battle in which one figure, 
dressed in boots and armour, moves to the right with his 
shield extended toward his no-Ionger-preserved opponent 
(Fig. 1). Numerous sports cups bearing scenes of gladiatorial 
games and chariot races were produced from the Claudian
Neronian to early Flavian periods (third quarter of the Ist 
century AD). Almost ail ofthese glasses have been found 
in the western half of the empire. 

A fragmentary mould-blown, head-shaped vessel is 
preserved from the projection around its base through the 
constricted wall that expands into a bulbous body with 
impressions ofundulating locks ofhair (Fig. 2). Vessels of 
this sort were created from the lst through 4th centuries in 
a variety offorms, the most common ofwhich was the bottle 
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Fig. 1. Gladiator cup. H. (preserved) 36mm, D. (base) 47mm; 
scale 1:1; drawing: J. Kosty 

or flask. The fragmentary nature of the Palatine East find 
makes exact dating difficult, but it was recovered in a context 
dated from the late 3rd or early 4th century to c. 500. 

Twenty-one fragments ofvessels blown in an optic mould 
were also recovered from the site. The glass was initially 
intlated in the mould, then removed and free-blown to 
completion. These generally thin-walled vessels are 
extremely fragile, which may help to explain their relative 
scarcity among the finds. 

o 
~ 

Fig. 2. Head-shaped vessel. H. (preserved) 30mm, D. (base) 
60mm; drawing: L. Sprincz 

Other decorative techniques utilized on blown vessels 
are also represented among the Palatine East finds. The most 
frequent is omament applied to the vessel wall as a blob, a 
stamped appliqué, or a trail that was left in relief, marvered, 
or impressed with a preformed tool. The site yielded eleven 
fragments with blobs, three fragments with impressed 
appliqués, and 143 fragments with trailed decoration. 

The most prevalent form of decoration was created using 
lapidary means. The site yielded 264 fragments with cut 
and/or engraved decoration. Twenty-seven fragments are 
faceted, 230 have incised lines and/or cut grooves (sorne of 
which include figurai and/or vegetal motifs), and seven 
feature decoration that was carved from a thick, blown blank. 

The earliest examples of cut glass from the site include 
four fragments of vessels that were blown as a hollow blank 
and then cut and smoothed on a lathe. This technique, 
characterized by deeply cut grooves, was popular in the 
late 1 st and early 2nd centuries. 

Facet cutting on the exterior surface is found on 27 vessel 
fragments from the site. Sorne ofthese fragments preserve 
facets alone, while others present a combination of facets 
and incised !ines. 

The faceted group includes a fragment from a 
hemispherical cup with wheel-cut decoration on the exterior 
consisting offive irregular spirals below the preserved rim 
(Fig. 3). Beneath the spirals are incised !ines and elongated 
facets descending from right to left. The profile and the 
irregular spiral border around the upper edge of the wall 

Fig. 3 Hemispherical cup. H. (preserved) 31 mm; photo: S. Smith 

are the same as those on the so-called Lynceus beaker, which 
was found in Cologne in 1851 and is now in the Romisch
Germanisches Museum (inv. no. Glas 295). The border motif 
and the elongated facet-cut decoration place this fragment 
in a larger group of 2nd and early 3rd-century glasses 
decorated with facets and incised !ines depicting 
mythological scenes in which the characters are sometimes 
labelled in Greek. Fremersdorf identified this group and 
assigned its production to Cologne.4 Based on frnds from 
Karanis and Dura-Europos, Harden and Clairmont 
suggested an eastem Mediterranean origin.5 If the Palatine 
East fragment was made by the same artist or in the same 
workshop, it would be the only member of this group to 
have been found in the city of Rome, a location that has not 
been suggested as a possible source for these glasses. 

Most of the engraved fragments from the Palatine site 
were probably produced during the 4th century. They include 
figurai, vegetal, and !inear motifs that are found, both alone 
and in combination, on more than 200 fragments. Three 
examples will illustrate the technical and iconographic 
variety in this assemblage. 

A section of a hemispherical bowl features incised 
decoration that was probably created in a Roman workshop, 
based on comparable finds from Rome. It has an upright 
rim with a flat ground edge, as weil as a convex wall. The 
exterior surface of the bowl includes glyptic-like wheel 
cutting that forms a rectangular border of reticulate design, 
flanked by two parallel horizontal borders and, to the right, 
by one vertical border of altemating lozenge and cross
hatched designs (Fig. 4). At the upper right corner of the 
object, the outermost borders converge at a roundel 
encircling a figure riding a rearing horse. The scene within 
the rectangle includes, from the left, a female figure sitting 
sideways, in profile, with frontal torso, who faces a curtain 
separating her from a man gui ding a horse away from the 
curtain. The heads ofboth the man and the horse are tumed 
back toward the female figure. 

The figurai scene may deal with the legend of the 
Dioscuri, twin Greek gods, fust mentioned in the 6th century 
Be. The Dioscuri, or Castor and Pollux, gained a cult 
following in Rome because oftheir presence, as horsemen, 
at the battle of Lake Regillus in 496 BC, which led to a 
great Roman victory. In the Forum, not far from the north
eastem slope of the Palatine, a temple was dedicated to 
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Fig. 4 Hemispherical bowl. H. (preserved) 40mm; Photo: S. Smith 

these deities in 484 Be. The unidentified scenes on the bowl 
may refer to the cult, or they may have astrological 
significance from the twins' immortalization in the heavens 
as Gemini. 

The carving technique, border design, content, and 
arrangement within circular and rectangular borders place 
the Palatine East fragment within an established group of 
fragments from Rome.6 They are probably from the same 
workshop, active in the early 4th century. 

The workshop in which other fragments with incised 
decoration found on the site were made is not so easily 
identified. One fragment, preserving the full profile of a 
blown, wheel-cut, and lathe-polished hemispherical cup, is 
decorated on the exterior surface with an incised scene that 
includes a reclining nude male preserved from the upper 
torso through the groin and hips (Fig. 5). The figure's left 
arm is outstretched toward the underside of a panther, whose 
body moves away from the nude figure across the bottom 
of the cup. The panther's head is turned back toward the 
figure. A tree/vine motif runs under the rim. 

The nude figure is probably Dionysus, who was popular 
among the Romans even after the acceptance of Christianity 
in the first quarter of the 4th century. Scenes of Dionysus 
with a feline are known in a variety of media. The size, 
scene format, and carving style ofthis fragment make it a 
rare example without close parallels. This vessel may be 
evidence of an as yet unknown early 4th-century Roman 
carving workshop. 

Not all ofthe incised glass with figuraI scenes found on 
the site was pagan in nature. One example is the rim and 
wall fragment of a broad dish having an upright rim with a 
ground flat edge, a convex wall, and a flat floor. The exterior 
surface of this fragment features incised decoration that 
includes a fragmentary chi-rho. To the right ofthis symbol 
is a curved line that may be the uppermost portion of a 
nimbed figure (Fig. 6). This decoration and form are 
paralleled by a dish in the Vatican Library's Museo Sacro 
that was found by De Rossi in Ostia in 1868.7 The two dishes 
were probably made in the same workshop, based on 
similarities in their technique and subject matter. The Ostia 
dish preserves what was probably an arrangement of figures 
similar to that on the Palatine fragment. A central figure 
with raised arms and a halo is flanked, to his left, by a slightly 
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Fig. 5. Hemispherieal cup. H. (preserved) 47mm, D. (rim) 
74mm; drawing: T. Scott 

smaller haloed figure in profile, whose hands are extended 
toward the central figure. To the right of the central figure's 
head is a chi-rho. On both examples, the chi-rho is rendered 
in a similar manner, with deeply cut crossbars, double 
lozenge terminations, and a lightly incised, barely visible 
curved element on the rho. Both also have three parallel 
lines framing the scene, which are very faint on the Palatine 
East fragment because of weathering. Fremersdorf 
suggested that the Ostia dish included a representation of 
Christ flanked by the Ostian martyrs Eutropia and Zosima, 
who are also known to have decorated the mosaic apse of 
the basilica at Porto.8 Ifthis is so, the Palatine East fragment 
may be evidence of a larger apse composition, either from 
Ostia or elsewhere in Rome, depicted on a glass dish. 

Three fragments of vessels with a cage were recovered 
from the site. This predominantly late 3rd and early 4th
century technique involved cutting a thick, blown blank in 
high relief so that a cage was created around the body of 
the vessel and attached to it by delicate bridges. 

Undecorated blown wares constitute the greatest number 
of Palatine East finds. Unfortunately, their fragmentary 
nature generally precludes identification of exact form. 
However, the rim fragments indicate a preponderance of 
open forms and a relative paucity of closed forms. There 
are more than 1,000 fragments of cups, beakers, bowls, 
plates, and lamps, as weB as about 200 fragments of jars, 
bottles, jugs, and flasks. 

A wide assortment ofbase fragments was also recovered 
from the site. There are 146 cutout bases, 146 single-coil 
bases, 58 raised multiple-coil bases, 254 simple concave 
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Fig. 6. Dish. H. 23mm, D. (base) 300mm; photo: S. Smith 

bases, 57 simple concave bases with evidence of the use of 
a pontil in removing the base from the blowpipe, 39 applied 
pad bases, and 19 bases created by pulling pinched toes 
from the bottom of the vessel to form a raised stand. 

There does not appear to be anything unusual about the 
utilitarian blown wares. They present very standard rim and 
base types that presumably date mainly from the late 3rd or 
early 4th century to c. 500. One typically late Roman vessel 
that it seems possible to reconstruct from the recovered 
material is probably a bowl-shaped vessel with a raised 
multiple-coil base and a thick applied rim. The multiple
coil base, characterized by individual coils that were stacked 
to produce a raised base-ring, is first found in late antique 
contexts. Isings thought that the multiple-coil base belonged 
to a closed form.9 More recently, based on finds from the 
Crypta Balbi excavation, Sagui suggested that it belonged 
to an open form with an applied coil rim. lo There are no 
extant complete vessels with this rim, nor is there a fragment 
large enough to reconstruct the original profile. The applied 
coil rim appears to be specific to the city of Rome, where it 
is found in various contexts dating to the late 4th century 
and the first half of the 5th century.11 Sagui's hypothesis is 
supported by the Palatine East fragments, which, in addition 
to 46 applied coil rims, includes 58 multiple-coil bases. 
This material was spread over 27 contexts dating from the 
mid 3rd through 5th centuries. Seventeen ofthose contexts 
included rims with multiple coils (49 examples) and with 
applied coils (44 examples). 

In addition to daily wares used for the table and for 
storage, about 90 blown toi let vessels were recovered from 
the site. They include test tube, candlestick, tubular, and 
two-handled unguentaria, as weil as aryballoi. Lamps were 
also well represented and identified by decoration, handle 
formation, and/or the inclusion of a base knob. Eleven 
fragments with blue, green, and/or yellow blobs, either 
protruding or marvered, were found. These fragments 

correspond to cup or beaker-shaped vessels that were 
probably used as lamps, and they date to the late 3rd or 4th 
century. The site also yielded 24 handle fragments of a type 
of lamp identified by Isings as of the 4th through 8th 
centuries. 12 These were blown, cup-like vessels with vertical 
strap-like handles attached to a generillly out-folded rim. 
Twenty-nine base knobs, both rounded and flattened, were 
recovered, and they correspond to conical, beaker-like 
vessels that would have been suspended in polycandela. 
These vessels date from the mid 4th to 5th or possibly 6th 
centuries. 

From this overview, it is evident that the glass from the 
Palatine East excavation represents a wide variety of vessels 
and other objects that span four or five centuries of 
glassmaking. This assemblage is important in understanding 
the history of glass in Rome, particularly in the late antique 
period. Rome's key role in the glass industry is undisputed, 
but too little is known about the specific nature of its 
contribution. Continued excavation and documentation of 
glass finds from the city and its environs should help to 
provide a more complete picture. 
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AN ICONOGRAPHICAL STUDY OF BAIAE GROUP FLASKS: 
ARE VAULTED BUILDINGS FISHPONDS OR NOT? 

YAsUKoFum 

This paper focuses on a pair of iconographies within a 
semicircular frame that are incised on three late Roman glass 
flasks (Fig. 1). They and another six examples feature wheel
abraded decoration depicting cityscapes of the Bay of 
Naples. \ Latin inscriptions accompanying the architectural 
representations help us to identify the cities Baiae (modem 
Baia) and Puteoli (modem Pozzuoli). Baiae was famous as 
the site of an imperial residence and a spa, while Puteoli 
(located 5km east of Baiae) was a major port during the 
early imperial period. 

K. S. Painter was the first scholar to classify the nine 
flasks. 2 He also divided these flasks into two subgroups 
based on their combinations of representations and 
inscriptions. Three of them were classified as the Baiae 
group, and six ofthem were assigned to the Puteoli group. 
These flasks are important iconographical sources in the 
reconstruction of ancient topographies.3 Structures very 
similar to the representations onthe Puteoli group (two 
amphitheatres, a stadium, and a mole) were excavated in 
Pozzuoli.4 ln addition, recent underwater research in Baia 
drew archaeologists' attention to a pair of iconographies 
within a semicircular frame that Painter called 'barrel-roofed 
buildings on plinth or pile'. These are frequently referred 
to as a 'fish-raising complex' in Roman times. The fishponds 
(piscinae) and the oyster beds (ostriaria) are rendered from 
a bird's-eye perspective. 

This paper raises questions about this interpretation and 
re-examines it from iconographic and inscriptional points 
of view. 1 refer to these iconographies as 'vaulted buildings,' 
based on remains of buildings in modem Baia that 1 will 
discuss below. 

KOLENDO'S INTERPRETATION 

The three flasks in the Baiae group are named after their 
findspots or the museums in which they are now found: 
Populonia bottle, Ampurias flask, and Rome (Warsaw) flask 
(Fig. 1). All of them feature a pair of vaulted buildings 
bearing web-like representations. The Populonia bottle and 
Ampurias flask have additional representations that look 
like a kind of portico. On the Rome flask, the web-like 
representation is eniarged and the portico-like representation 
is omitted. The weblike structures are inscribed 'OSTRIARlA', 
and they can be recognized as artificial oyster beds.5 

The vaulted buildings also bear inscriptions: 'STAGNV[M] 
PALATIV[M]' (Popu10nia), 'STAGNV[M] NERONlS' (Ampurias), 
and 'STAGNV[M] NERONlS STAGNV[M]' (Rome). On the Rome 
flask, both the word 'STAGNV[M]' and the vaulted buildings 
are shown twice. 'rhe representations might thus be 
interpreted as stagna. However, this word and the vaulted 
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buildings have been variously interpreted by many 
scholars.6 

In 1977, J. Kolendo stated that both the inscriptions and 
the representations of the vaulted buildings indicated that 
these are bird's-eye views offishponds.7 This interpretation 
has been widely accepted.8 According to Kolendo, each of 
these fishponds consisted oftwo parts: a trapezoidal basin 
and a semicircular basin, separated by a band of cross
hatching. He noted that these parts were subdivided by the 
1atticed lines, and that each lattice had a small circle inside. 
On the Rome flask, for examp1e, he said that the trapezoid 
and semicircular basins were subdivided by twelve and six 
lattices, respectively. Kolendo assumed that the lattice was 
the frame of the fishpond, and that the small circle was a 
symbol of water. He identified the representations as 
'piscinae loculatae,' which Varro described as 
compartmentalised fishponds for raising various types of 
fish or for separating fish based on their size.9 Kolendo 
argued that the basin was supposed to have been square or 
rectangu1ar, but because it was drawn in a perspective view, 
its shape is actually trapezoidal. He suggested that the cross
hatching represented a vertical construction or sorne kind 
of net. He went on to propose that this fishpond belonged 
to Nero's aunt, Domitia Lepida, in Baiae - a proposition 
strengthened, he argued, by the inscription, which mentioned 
Nero. lo 

THE FISHPOND DISCOVERED IN BAIA 

Since 1984, Gennaro di Fraia and his colleagues E. 
Scognamiglio and N . Lombardo have been exploring 
Roman monuments and ruins under the waters of Baia (from 
Punta Epitafio to Punta deI Castello). Il Because of 
fluctuations in the earth's crust in the Campi Flegrei area, 
most of the ancient coastline is now underwater. This 
research has revealed sorne of the structures located on 
ancient coastlines. Among them are the nymphaeum of 
Caludio, the Via Herculanea connecting Puteoli and Baiae, 
Hadrian's palace, the entrance canal to Lake Bianus, and 
many oyster beds and fishponds. 

The most important ofthese discoveries, for this paper, 
is a fishpond lying beneath the Castello di Baia. This area 
was explored to find another trace of the Via Herculanea, 
and it brought to light the ruins of a luxury 'villa maritima' 
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Fig. 1 Baiae group tlasks. After Painter [note 1],62 

(seaside villa) with many fishponds, porticoes, and 
pavilions. These ruins occupy an area measuring about 300 
by 80m. 12 

A fishpond with a semicircular structure is shown in 
Figure 2. According to di Fraia, no. 1 in that figure is the 
min of an ancient mole (L. 85m) that was built to protect 
the fishpond behind it. The pond itself consists of three 
basins: the first one (no. 2) is rectangular with a semicircular 
apse, the second one (no. 3) is the largest basin and 
semicircular in shape, and the third one (no. 4) is in the 
shape of a half-ring. Behind the third basin is another half
ring structure: the portico. When di Fraia and his colleagues 
reported on this ruin in 1993, following Kolendo's 
interpretation, they claimed that this semicircular fishpond 
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must be the vaulted buildings on the flasks in the Baiae 
group, the 'piseina loeulata '. Then, six years later, di Fraia 
identified this fishpond with 'stagnum Neronis' on the Baiae
group flasks and the huge rectangular basin flanking this 
fishpond with an oyster bed. 13 

RE-EXAMlNATION OF THE V AULTED BUILDINGS 

Iconographieal View 
1 agree that the fishpond discovered by di Fraia is very 
important in our effort to leam more about 'piscina loeulata' 
and fish farming during Roman times. But 1 do not agree 
with Kolendo's interpretation ofthe Baiae vaulted buildings. 
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Fig. 2 Semicircular fishpond discovered under the sea in Baiae. 
After di Fraia, Baia: Il castello [note 8], 94 

As noted above, Kolendo assumed that the lattice was 
the frame of fishponds and that the circle inside each lattice 
was a symbol of water. This led him to regard the vaulted 
buildings as fishponds. However, on the flasks, the same 
manner of drawing is used in the representation ofbuildings. 

North Africa 

These schematic drawings consist oflines, circ\es, and cross
hatching. It seems to me that the lines represent the frame 
of the buildings, and the circles and cross-hatching, which 
fill up the spaces surrounded by !ines, are used to depict the 
contents ofthose buildings. For example, on the Populonia 
bottle, circles can be seen both in the vaulted buildings and 
in the monumental buildings on the mole: the saddleback
roofed building has four circles on the upper part of the 
arch and one circle each in the three triangles of the roof. 
Five circles appear on the upper part of the two arches of a 
monument that is surmounted by a group of four horses 
(Fig. 1). 

Furthermore, comparison of the vaulted buildings with 
the architectural representations on the Puteoli group of 
flasks reveals that they are subdivided by lattices (with a 
circle or cross inside each ofthem) and by cross-hatching. 
On a flask that is said to have come from North Africa (Fig. 
3),14 one can see an amphitheatre, a stadium, and figures 
depicted with latticework containing small circles that are 
very similar to those shown on the vaulted buildings. 1 
assume, therefore, that the latticework and circles were used 
to depict buildings, and that the circles were not used only 
for the symbo!ic representation of water. The circles placed 
between the square spaces of the lattice lines indicate that 
this space was part of the construction. 

ln interpreting schematic representations, such as the 
Baiae vaulted buildings, we should pay more attention to 
the oudines than to what appears inside them. The lower 
part ofthe outline of the vaulted buildings on the Populonia 

Fig. 3 Enlarged drawings of the Baiae vaulted building and a drawing of a flask from the Puteoli group (North Africa). 
After Painter [note 1],62- 3 
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Fig. 4 A sketch traced over the photograph ofthe Populonia bottle 

bottle is joined with five or six ball-tike representations 
beneath them by representations that look like the legs of 
an octopus or the ropes of an oyster bed. How should we 
interpret these representations? 

This problem may be derived from an incorrect 
description of the representations on the flask. Figure 4 
shows my sketch traced over a photograph ofthe object. It 
reveals that the lower portions of the vaulted building are 
separated from the vertical supports of the representations 
by a horizontalline. This suggests that these two elements 
should be identified separately. What appear to be vertical 
supports may be constructions related to the oyster bed. 

We should also consider the vaulted buildings 
themselves. Few examples ofsirnilar late-Roman buildings 
are to be found on mosaics and in frescoes. One example is 
a Carthage mosaic dating from the second half of the 4th 
century.15 It shows three towers with vaults from which 
vapour or smoke is rising. They have been interpreted as 
the bathhouse of a Roman villa. Archaeological evidence 
suggests that many similar buildings existed in Baiae. Three 
famous bathhouses were the so-called Temples of Venus, 
Mercury, and Diana (Fig. 5).16 Ali of them had vaults on a 
round or octagonal body. Half of the vault ofthe Temple of 
Diana still stands, and the Temple of Mercury retains its 

Fig. 5. Thermal bathhouse in Baia; photo author 
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entire original shape. Although the Temple of Venus has 
lost its roof, previous studies have shown that it originally 
had a vault. 

lnscriptional View 
Kolendo identified 'stagnum' with a fishpond, which 
coincided with his iconographical interpretation of the 
vaulted buildings. But in ancient literary sources, such as 
Varro, the word piscina was more commonly used in 
referring to a fishpond. Furthermore, since the basic meaning 
of 'stagnum' is an expanse of standing water, it could be 
interpreted as any kind of area with still water. For this 
reason, Kolendo's inscriptional interpretation needs to be 
re-examined, too. 

ln eartier studies, the word stagnum was connected 
variously with lakes or pools that were said to have been 
constructed by emperors in Baiae: Lake Lucrinus, 17 a huge 
pool built by Nero, 18 and a bathing or swimming pool at the 
palace of Alexander Severus. 19 Because Nero's name was 
applied to the stagnum on the Arnpurias and Rome flasks, 
sorne might be inclined to think that the huge pool 
constructed by Nero is the most suitable identification. But 
the word that Suetonius used to de scribe this pool was 
'piscina,' and no archaeological evidence has yet been found 
to clinch the identification.20 

To solve this puzzle, 1 consulted a variety of ancient 
literary sources, especially for descriptions referring to 
Baiae and Puteoli. In three works, 1 found five mentions of 
'stagnum.' Martial uses the term in making two references 
to the artificial Lake Lucrinus,21 the Historia Augusta 
employs it in referring to pools of Alexander Severus,22 and 
Seneca uses it to indicate baths.23 The last mention is the 
most critical. In the epistles of Seneca, translated into 
English by R. M. Gummere, the writer asks, 'Quid mihi 
cum istis calentibus stagnis?' (What have 1 to do with these 
hot baths?). In the same letter Seneca characterized Baiae 
as a place to be avoided and as a resort for vice. He attacked 
the 'calentibus stagnis' as typical pleasures of Baiae that 
deprived people of their strength. By this description, he 
clearly indicated that these were not private baths, but public 
buildings with one or more rooms for bathing or swimming, 
such as the so-called Temples of Mercury, Diana, and Venus, 
the hot bath ruins in Baiae. 

Baiae was famous for its thermal baths from the late 
Repubtic to the early Middle Ages.24 1t was located in the 
Campi Flegrei (Buming Fields), and it offered a coastline 
with beautiful panoramic views and stable temperatures. 
Inland, there were many minerai springs and caves with hot 
vapour rising from the earth. 

CONCLUSION 

From these observations, 1 suggest that the illustrations of 
the vaulted buildings in Baiae are not fishponds but facades, 
as early scholars indicated. Furthermore, by carefully 
analysing the outline of the vaulted buildings and noting 
the fame ofBaiae as a spa, 1 suppose that the word stagnum 
refers to a bathhouse and that the vaulted buildings on the 
Baiae flasks are sorne of the thermal buildings that still stand 
in Baia. Many questions remain about these flasks, and 
future studies should prove helpful in answering them. 
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ROMAN GLASS PRODUCTION IN SLOVENIA 

IRENALAZAR 

The remains ofRoman-period glass workshops in Slovenia 
have been definitely discovered in excavations in Celje l 

and Ptuj.2 The archaeological remains from Ljubljana3 and 
Kranj4 have not yet been evaluated to the extent that it is 
possible to confirm the existence of glass workshops. 

CELJE (CELElA) 

Evidence for glass production in Celje was discovered 
during excavations in 1991 and 1992. A maj or concentration 
of shapeless pie ces of raw glass, glass waste, and broken 
vessels was found in an area 30m square on the northern 
edge of the Roman town. Elements that could be considered 
the remains of glass furnaces were not uncovered. The 
evidence of this rescue excavation suggests that the 
workshop itselflay outside the excavated area. The amount 
of glass finds exceeds 10kg. The pieces of raw glass are 
greenish in colour, and sorne ofthem are 20-30mm thick, 
demonstrating that they are the remains of glass ingots. The 
waste material - in the form of droplets, trails, and pieces 
of melted glass - indicates that glass was worked here. Direct 
evidence for glassblowing and vessel production is found 
in the remains of poorly produced and discarded products, 
handles, and twisted glass rods.5 Among the glass wasters 
is a large number of cylindrical beaker fragments of 
colourless glass, which were almost certainly produced in 
this workshop. 

The fragments of glass vessels found on the site belong 
to numerous forms, inc1uding mosaic glass, ribbed cups, 
square flasks, cylindrical beakers, and glass with applied 
decoration. If one disregards the earliest forms as glass for 
recycling, the operating period ofthis workshop can be dated 
to the 2nd and 3rd centuries. This date is a!so based on the 
stratigraphic position of the layer that contained these 
remains. It lay beneath the late Roman town wall, which is 
dated to the end of the 3rd century. 

LJUBLJANA (EMONA) 

Theories about glass production in Emona had been 
expressed prior to the discovery of any direct evidence for 
it, apart from the large number of glass items in graves.6 

The 1977 excavations in Insula 31 in the extreme north
western part ofthe town revealed a room that was divided 
into three parts by poorly preserved walls. A large quantity 
of crushed glass was found in an area 2m square. Fragments 
ofvessels, window glass, and remains of bricks with glass 
fragments adhering to them were found in the room. These 
finds were interpreted as the remains of a glass workshop. 
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The glass from these layers includes hemispherical 
beakers (both plain and decorated with applied blobs), 
shallow hemispherical bowls, and lamp fragments. 7 The coin 
finds and the forms ofthe glass vessels allow us to date this 
layer to the end ofthe 4th century and the beginning of the 
5th century. 

However, it is necessary to express sorne doubts as to 
whether these remains actually belonged to a glass 
workshop. It is surprising that they consisted largely of 
vessel and window glass, but no characteristic glassworking 
waste. The material exhibits !ittle variety and great 
chronological unity. 

KRANJ (CARNIUM) 

Archaeological rescue excavations in 1998 uncovered 
structures that were interpreted as the remains of a late-

1 

Fig. 1 Plan of Fumace 1 (Ptuj, Hamersek plot); scale 1:25 
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Roman glass workshop.8 Two circular pits were found in 
an area that measured 7 x l3m. The first pit was 1.9-2.1m 
in diameter and lm deep, while the second pit was 2-2.2m 
in diameter and 0.6m deep. These pits had been dug in clay 
and plastered on the interior. The western side ofthe larger 
pit had a semicircular extension, which was filled with a 
layer ofburned material O.4m thick. This pit was filled with 
stones, sorne of which bore traces of a glassy mass on the 
surface. The area between the two pits was occupied by a 
circular platform (D. lm) that was bounded by stones and 
surfaced with mortar. A shallow basin (2.1 x l.2m) filled 
with lime was located c. lm away from one of the pits. 
Most ofthe small finds are glass artifacts, largely rims and 
the bases offooted beakers. Many ofthese fragments have 
been extensively damaged by fire. The workshop has been 
dated to the beginning ofthe 6th century. 

The Kranj complex has not yet been fully published, but 
on the basis ofpreliminary reports, doubts can be expressed 
about construing this site as a glass workshop. No glass 
waste or raw glass was found there. The glass vessels 
indicate secondary deformation and damage by fire, rather 
than deformation during production. The interior of the 
fumaces, as well as the so-called handling area in front of 
the furnaces, is surprisingly described as having been 
plastered with mortar. According to the same description, 
the central part of the fumaces and the handling area were 
located on different levels. The complex needs to be 
reinterpreted in terms of its function. Additional questions 
about dating arise from the fact that medieval material (e.g., 
prunted beakers) was among the finds at this site.9 

THE GLASS FURNACES AT PTUJ 

The most reliable evidence for glass production was found 
in Ptuj during the 1970s. The remains of glass fumaces were 
uncovered among finds of numerous craft activities that took 
place in the area of Roman Poetovio. 10 Archaeological 
rescue excavations were conducted at Spodnja Hajdina on 
two building sites for private houses (the Hamersek and 
Preloznik plots). 

The Hamersek Plot 

A large quantity of glass waste was found inside and around 
Fumace 1 (L. 2.5m, W. lm; Fig. 1), which is now housed iIi 
the Lapidarium Museum. This brick fumace was oriented 
north-south, and it was erected on a gravel base that was 
covered by a layer ofbutned material, a greyish yellow layer 
of sand, a gravel layer, a greyish brown loam layer, and a 
bumed layer (east section). The interior of the fumace was 
divided into two parts. The northern part contained the 
remains of brick with glass, slag, and bumed clayon the 
base. It was bounded by two upright bricks (H. 200--290mm, 
L. 300--500mm, Th. 90--1 OOmm), whose interior sides were 
covered with a layer of glass. This part ofthe furnace was 
0.74m long and 0.54m wide. The external dimensions were 
1 x 0.9m. 

The southern part of the fumace, which was also bounded 
by vertical bricks, was more compact. It appears that this 
part was later shortened. The interior contained clay plaster 
and glass. The glass was in two layers that differed in colour. 

The difference between the base and the glass layers was 
0.15m. It is likely that the surface for the glass crucible 
stood at this level, that is, between the glass layer and the 
clay fioor. 

The interior of the fumace (L. 0.8-0.9m) contained a 
considerable amount of glass waste, and sorne fragments 
of glass vessels were found beside the fumace. There was a 
channel on the western side of the northern part of the 
furnace, which probably served as a handling area. 

Only the lower part ofFumace 2 (1.7 x 0.9m) survived. 
A large amount of glass was found around the furnace, 
especially on the southern side. It was located in a layer of 
yellowish loam, which had inclusions of river cobbles and 
fragments of brick and pottery. The damaged upper part 
was built of brick bonded with clay. The northern wall (L. 
1.2m) was built ofhorizontally coursed brick, with vertically 
and horizontally placed tiles on the outer edge. Additional 
tile fragments that were part of the structure were located 
in the eastern part of the fumace. The combined length of 
the northern side was 1.35m. 

The central part of the fumace was probably at a distance 
ofO.75m, measured west to east. This area (0.41 x 0.56m) 
terminated in a semicircular form on the northern side. It 
bore the remains of four layers of clay plastering (Th. 8-
lOmm). Plaster remains were also visible on the bricks at 
the interface with the vault or apse in the eastern part of the 
fumace. 

Bricks demarcated the entire southern part of the fumace. 
Yellowish loam was visible beside the southern edge. This 
was followed by dark-red fued loam, which ran in an easterly 
direction. The western part of the furnace contained 
fragments of burned brick with glass remains, in addition 
to bumed loam. A band of dark bumed loam (Th. 50--70mm) 
bounded the western and eastern edges of the fumace. The 
difference in height between the dark bumed layer and the 
lower part ofthe fumace was 0.15-0.25m, which indicates 
that Fumace 2 was built on the ruins of an earlier fumace 
(Fumace 3). The terrain was initially levelled with yellow 
loam, and a fumace was then built oftiles. 

The remains of Fumace 3 layon the southern side of 
Fumace 2. Only the edge was visible. The shape ofboth of 
these fumaces was the same. 

The Preloznik Plot 

The remains ofthree glass fumaces were excavated beside 
part of a river cobble platform bonded with fine gravel and 
lime. They were located at a depth of 0.3m or more, and 
they contained pieces of glass and brick with melted glass. 
The fumace remains were so badly damaged that it was 
impossible to define their plans. The section revealed that 
the fumaces were erected on a layer ofloam. Sorne of the 
surviving larger pieces ofbrick have been heavily damaged 
by fire. Occasional layers of clay plaster are found here, 
while other pieces of brick bear traces of glass and slag. A 
layer of melted glass (Th. 1 0-20mm) is visible on sorne of 
the bricks. The remains of glass waste, raw glass, and vessel 
fragments were found among the furnace ruins. The 
concentration ofthese remains permits us to conclude that 
at least three glass fumaces stood in the excavated area, but 
their poor state of preservation does not allow precise 
conclusions about their dimensions and form. 
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THE RECONSTRUCTION OF THE GLASS FURNACES 

The furnace plans and construction elements were better 
preserved on the Hamersek plot. It is thus possible to attempt 
a reconstruction of the appearance of the Ptuj glass furnaces 
on the basis ofthese finds (Fig. 2). 

The furnaces were built in an elongated oval shape with 
external dimensions of2.5 x lm and internai dimensions of 
1.3 x 0.7m. Various types of bricks were used, and they were 
plastered with clay. The clay was particularly thick on the 
interior. The furnaces were erected on a specially prepared 
base of gravel and beaten clay. The interior of each furnace 
was in two parts, one containing the furnace and the other 
serving as a work area. A channel that served as a handling 
area in front ofthe furnace lay to one side. 

The plan indicates that the furnace area was somewhat 
larger than the work area, and that it ended in a semicircular 
terminal (0.6 x OAm) on one side. A wall divided the two 
parts of the fumace. The work area was rectangular or square. 
The remains in Furnace 1 suggest that there was probably 
sorne type of shelf or grid in this area that bore the glass 
crucibles. This part ofthe furnace had a work opening. 
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Fig. 2 Reconstruction ofthe fumaces from Poetovio 

The appearance of the upper part of the fumace is a matter 
of conjecture. There may have been a space for the 
placement offinished vessels above the working area. The 
surviving plans provide no evidence that the work area itself 
was divided into two parts. 
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Fig. 3 Fragments of crucibles from Ptuj and Rabeljcja vas; scale 
1:2 

The various layers of plaster suggest that the furnaces 
were repaired or reinforced from time to time. The remains 
ofFumace 3, on which a new furnace (Fumace 2) was built, 
indicate that the fumaces probably had relatively short lives. 
This is understandable, given the high temperatures at which 
they functioned. It was easier to demolish the old furnace 
and build a new one than to make repairs repeatedly. 

It is impossible to determine the plan and appearance of 
the furnaces on the Prelomik plot because only fragmentary 
remains were recovered. The brick and construction remains 
indicate that a similar or identical building technique was 
employed. The area beside the glass furnaces was quite 
small, since it was excavated during the construction of 
private homes. Therefore, it cannot be determined whether 
part or aIl of the glass workshop was uncovered. Pottery, 
brick, and other craft shops were located in the immediate 
vicinity ofthe glass workshops. 

Glassworking was not confined to the Hajdina area, 
however. Ceramic material recovered during 1976 
excavations in Rabeljcja vas contained rim and base 
fragments of ceramic vessels with the remains of melted 
glass (Fig. 3). The interior of these vessels was covered 
with a thin (Th. 1mm) layer of glass that was formed into 
smalliumps in places. The base fragments had the thickest 
glass layers (Th. 2-3mm). These were undoubtedly the 
remains of crucibles for the melting of glass. The shapes of 
the surviving fragments indicate that wheel-thrown vessels 
offme-grained clay were used as crucibles. The rims suggest 
that they were low vessels identical in form to cooking wares 
in Ptuj. 

THE GLASS W ASTE 

Various types of glass waste were found in and around the 
furnaces (Fig. 4). This affords direct evidence for the 
existence of glass workshops and the production of glass 
vessels." There were no remains of crucibles and 
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Fig. 4 Glass waste from the fumaces in Poetovio; scale 1:2 

glassworking tools on these sites. Evidence for the use of 
glass ingots is seen in the larger pieces of raw glass, which 
are sometimes as much as 20mm thick. 

The most common form of glass waste is hemispherical 
fragments with rounded top moils. Sorne air bubbles and 
hairline cracks or scratches can occasionally be seen in the 
moils, as weIl as impurities on the glass surface, which 
appeared after the working process had been completed. A 
second group of glass waste was formed during different 
stages of work in the fumace. It consists of small (D. c. 
lOmm), round pieces that have a smooth, shiny surface, as 
weIl as the remains of extruded and somewhat twisted glass 
pieces with a widened lower part. The melted pieces of 
irregularly shaped glass lumps, trails, and thin rods can be 
c1assified as glassblowing waste. The final group ofwaste 
consists of destroyed and poorly made glass: rim and wall 
fragments, and handles from various vessels. 

This waste helps us to determine the products that may 
have been made in the Ptuj workshops. Many fragments 
came from square bottles. Three base fragments were 
decorated with rosettes. Sorne surviving wall fragments and 
ribbed handles are characteristic ofthese bottles. Fragments 
of vessels with a footring and bases with an extended 
footring were probably part of simple cylindrical beakers, 
which were very popular in the 2nd century. 

No fragments oflate-Roman vessels were found in this 
material. The high-quality glass is greenish blue or bluish 
green in colour. The vessels are thinly blown, with hardly 
any air bubbles. Whether the workshop waste material 
represents discarded vessels or glass for recycling, it 
suggests production from the late 1 st through 3rd centuries. 
Judging from the remains ofthe glass products, the fumaces 
at Spodnja Hajdina must have operated in the 2nd and 3rd 
centuries. 
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PRISMATIC GLASS BOTTLES WITH GREEK INSCRIPTIONS FROM 
ARYCANDA IN LYCIA 

AHMET TOLGA T EK 

Very little epigraphic material concerning the ancient glass 
industry has survived into the modem era. An important 
group of evidence is found on the glass vessels themselves, 
however: inscriptions that include the names of certain 
glassblowers. In the early Roman period, various mould
blown table wares were signed, and cylindrical and prismatic 
storage vessels bore names stamped on the base. A large 
group of objects similar to the storage vessels contain no 
inscriptions; instead, they have base marks in the form of 
geometric patterns. Finds from Pompeii and Herculaneum 
show that such vessels were already being produced by AD 
79. 1 The prismatic examples discussed below show that 
production continued in the eastern provinces until at least 
the first quarter of the 5th century AD. 

Signed storage bottles may weil have originated in the 
west, s;nce finds bearing Latin names are relatively 
numerous from the western half of the Roman Empire, 
whereas eastern examples are usually found in later contexts. 
At present, we cannot determine the contents of such bottles, 
but their wide distribution throughout the empire suggests 
that they contained a weil known and valued commodity 
such as the famous sauces of Roman gastronomy, or perhaps 
liquors or sorne other liquid.2 The shapes of the vessels 
permitted them to be stored compactly and packed 
conveniently for trade. Indeed, sorne vessels have been 
found packaged together, as at Stara Zagora in Bulgaria, 
where nine bottles were excavated.3 

These vessels were also employed as burial urns. Again, 
this firnction is better known from western sites, such as 
Meuilley4 and Nida-Heddernheirn. 5 Two examples from the 
east may also be cited. One is a prismatic bottle excavated 
in the necropolis of Germanicopolis in Paphlagonia 
(Çankiri, Turkey). It was sealed, and it contained ash and 
bone fragments. The second find was a fragmentary base 
excavated from a context at Arycanda (Fig. 1.1).6 It was 
uncovered together with earthenware urns containing child 
burials, and so it may have been used for the same purpose. 

Prismatic glass vessels atArycanda can be grouped into 
two distinct groups by context, dating, and vessel 
characteristics (colour, size, and design of the base). The 
first group consists of ail of the bases bearing stamps with 
geometric designs. There are no inscribed bases in this 
group. The vessels, which have walls that are thinner than 
those of the objects in the second group, are usually 
transparent light green, bluish green, or colourless with a 
pale yellow tinge. The bases of these objects are smaller 
than those in the second group. Unfortunately, no rim or 
handle fragment belonging to the first group has yet been 
identified, so the full profile of these vessels remains 
unknown. But similar examples from elsewhere in the 
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eastern provinces suggest that we should expect to fmd flat 
strap handles and flattened wide rims associated with this 
group. 7 

Ali of the vessels in the first group can be dated to the 
mid 3rd century AD, based on coin finds associated with 
fragments of eleven different prismatic bottles excavated 
from one sector of the site known as the Helios Temple 
East (HTE). The coin distribution here is shown in Table 1. 

Table 1 Coins from Helios Temple East 

Hellenistic and earlier 51 
27 BC-AD 54 (ends with Lycian provincial 

coins minted prior to the 50s) 14 
54- 138 0 
138- 161 2 
161-193 0 
193- 222 2 
222- 244 12 
244- 273 (ends with pre-reform Aurelianic 

examples) 15 
273-350 0 
350-430 4 

The HTE sector consists of domestic habitation within 
the Hellenistic fortifications of the city, and it was densely 
occupied in the Hellenistic and early imperial periods. 
During the reign of Claudius (AD 41-54), the area was 
abandoned, and it was reoccupied only after the earthquake 
that occurred in the year 241. Ali ofthe 2nd-century coins 
were very worn, and they were found together with mid 
3rd-century examples, indicating that they remained in 
circulation for a long time. The coin finds end with the pre
reform antoniniani of Aurelian in 273. At about that time, 
Arycanda may have been sacked by barbarian tribesmen, 
possibly Goths or Pisidians. Ail of the prismatic bottle 
fragments found here come from these 3rd-century levels. 
Other mid 3rd-century finds - inscriptions, certain diagnostic 
glass (such as a group of facet -cut bow ls), and pottery -
confirm the coin dating. 

The second group of prismatic bottles at Arycanda was 
excavated from levels dating to the destruction of the city 

Acknowledgments. 1 thank Prof. Dr Cevdet Bayburtluoglu for 
allowing me to study this material and to use other relevant data. 
His constant encouragement over the years has helped many young 
Turkish archaeologists to present the results of their research 
intemationally. 1 am grateful to Dr Christopher S. Lightfoot for 
editing the text of this paper, correcting my scientific and 
grammatical errors. 
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Fig. 1 Geometrie bases and other fragments (nos. 1-2) and 

'Philinos' bottle (no. 3) from Aryeanda 

c. 430. The colours of the glass in this group generally range 
from duU olive green to olive brown. The glass has thicker 
walls, larger bases, and very distinctive handles and rims. 
The handles are usuaUy tool-ribbed, while the rims have 
talllips and are not flattened like the 3rd-century examples. 
Apart from one undecorated base and two examples with 
geometric designs, all of the finds bear Greek names in either 
the nominative or the genitive case. The letters are always 
arranged around the centre of the base, either in a circular 
fashion or in straight lines along the si des. AlI of the 
examples have very pronounced pontil marks, which have 
usualIy defaced the design and lettering. 

Three inscribed bases (Figs. 1.3,2.4, and 4.10), together 
with body, rim, and handle fragments from one ofthem (Fig. 
2.4), were found in the sector known as Naltepesi (iron 
mason 's workshop). This workshop was built in the late 4th 
century, using spolia from earlier buildings. It was destroyed 
by fire, along with the rest of Arycanda. The fire caused the 
workshop's roof to coUapse, burying aU that was inside. 
Thus the excavations resulted in the discovery of a whole 
set of iron mason 's tools, products, and a number of pottery 
vessels. A coin hoard was found within the workshop, and 
its latest issues are bronzes of Theodosius II's 'cross within 
a wreath' type, which is dated to 420-430.8 

Auother sector, designated BBY, produced the highest 
concentration of prismatic glass vessels. This sector consists 
of a sebasteion on a high podium, surrounded by a stoa, 
and at a lower level, there is a terrace with a set of shops on 
the street. The whole complex was probably built in the 
mid 1 st century, during or just after Claudius 's reign, as 
part of the Romanization programme in Lycia. The building 
seems to have suffered badly from the earthquake in 241, 
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Fig. 2 Fragments of 'Kyriakos' (no. 4) and 'Zotikos' (no. Sa) 
bottles from Aryeanda 

and it remained abandoned untillate-Roman times. About 
350, the temple began to be dismantled, and its masonry 
blocks were reused in the construction of a nearby basilica. 
At about the same time, a house was built on the eastern 
half of the terrace, and the shops on the lower terrace were 
put to new uses. The occupation of this site also ends in the 
430s with a clearly burned level that is dated by numerous 
coin finds. The prismatic glass bottles discovered inside 
the house are Figures 3.8, 4.12 and 13, while Figure 5.14 
and 18 were excavated from a trench just in front of the 
house. 

Au important cache of glassware was found in a water 
channel that ran in front of the shop at the western corner of 
the complex. The fragments included three that are inscribed 
(Figs. 2.5a, 3.5b, and 4.11), one with a geometric design 
(Fig. 1.2), and one undecorated base. AU ofthem come from 
prismatic bottles. This group may have been placed here to 
cool the contents of the bottles. The water source for the 
canals is still located nearby, and its temperature is only 
8°C. Local villagers still use the water canals for cooling 
the contents ofbottles. 

Additional examples were excavated from inside the 
shops. Number 7 cornes from the floor in the first shop (at 
the western end of the row), while no. 6 was found in the 
fifth shop. About 600 late Roman coins were found in the 
bumed layer, both from the channel and inside the shops. 
They are aU very similar, and again their latest date is 
between 420 and 430. 
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Fig. 3 Fragments of second 'Zotikos' (no. Sb), 'Gordianos' (no. 
6) and other Greek inscribed bottles (nos. 7-8) from Arycanda 

In the late Roman housing complex located south of the 
basilica, two fragments ofinscribed bases were found (no. 
9a and Fig. 5.16). Number 9a came from a room with a 
mosaic floor. The geometric mosaic is a very common late 
Roman type, and two more examples, displaying the same 
pattern and similar workmanship, were excavated in the two 
churches at the site. Four base fragments (Fig. 5.19-22) 
were discovered in sector DV, a late Roman house in the 
western half of the city. One base fragment (Fig. 5.17) was 
excavated in sector SA, a late-Roman olive press. Coin finds 
from these buildings are similar to those mentioned above, 
and ail ofthem were destroyed by fire. 

The late Roman deposits in the agora sector of the 
acropolis are relatively poor and insubstantial. Nevertheless, 
one inscribed base (Fig. 4. 9b) was discovered in this area, 
together with coins of early 5th-century date. They include 
Arcadius and Honorius issues of the 'VIRTVS EXERCITI' type, 
dated to 395-401. 

DATING 

The close st parallels for the first group, with its distinctive 
characteristics, are found mainly in the western half of the 
empire, but in the east, the examples from Dura-Europos 
and from sites on the northern Black Sea coast are also 
relevant. These finds are usually dated to the 3rd century, 
before c. 260-270, when ail ofthese sites were attacked. 

Even without taking the archaeological contexts at 
Arycanda into consideration, the second group can be 
confidently dated to the late-Roman period because of its 
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Fig. 4 Fragments ofGreek inscribed bottles (nos. 9b-13) from 
Arycanda 

distinctive shapes and letter forms. The occurrence of 
Christian designs on two of the Arycanda examples (a chi
rho and a Maltese cross) also points to a late Roman dating. 
The letter types found on the glass - C-type sigmas and ID
type omegas - were used in Greek inscriptions ail over the 
east during the late Roman period. They are especially 
prevalent in church mosaics of the period. Consequently, 
examples in museum collections and from excavations (such 
as those at Ephesus) that are either undated or incorrectly 
dated to the earlier imperial period should probably be 
attributed to late-Roman times, based on the strength of the 
Arycanda material. 

The arrangement ofthe Greek names on the base in a line 
instead of around the sides may suggest a chronological 
distinction. No example ofthis type has been excavated at 
Arycanda, but there is one (no. 18 in the appendix) in the 
Fethiye Museum that came from Telmessus in Lycia. It is 
very different from the Arycanda material, both in fabric 
and in appearance. It has a thinner, flatter base, and it is light 
yellow in col our. There is also evidence of careful 
workmanship in the removal ofthe pontil mark. This example 
may be closer in date to the 'Germanos' base from Dura
Europos, presumably from the first half of the 3rd century. 

No hexagonal or octagonal prismatic glass bottles have 
been found at Arycanda. It is possible that these may form 
a separate chronological group, although examples were 
excavated, together with square ones, at Ephesus.9 

For the first group, the archaeological contexts at 
Arycanda support a mid 3rd-century date. Even though the 
production ofthese types could have begun slightly earlier, 
they were excavated atArycanda only in contexts belonging 



Prismatic Glass Botties with Greek Inscriptions from Arycanda in Lycia 

14 15 

4 
18 

ës 

App.18 

d 
16 

'"'= 
1 

~ 
t 

~ ;L._ ,~7 

~.n' ~ 
22 

App.21 

o , 2 3 L 5 

Fig. 5 Fragments ofGreek inscribed bottles fromArycanda (nos. 
14-22) and other examples from Lycia (nos. app. 18 and app. 21) 

to the period between 241 and 273. All of the Arycanda 
glasses in the second group were found in contexts dating 
between 350 and 430. Because these dates derive from the 
numismatic evidence, 1 would suggest that these glasses be 
dated to the 370s and later. Coins issued prior to that date 
were still being used in the early 5th century, and they are 
rather worn from long usage. The glassware from the iron 
mason's workshop had been distorted by the fire of 430, 
which destroyed the entire site, and this indicates that the 
bottles had been in use just before that date. 

PLACES OF PRODUCTION 

The first group is very homogeneous, with similar designs, 
colours, and other properties. Although no scientific 
analyses have been made of these glasses, it may been 
assumed that they are probably products of the same 
workshop. They may be imports, but since no exact parallels 
for the Arycanda material have been found, the site ofthis 
workshop remains uncertain. A local workshop, perhaps in 
Lycia or elsewhere in southwestern Asia Minor, is possible. 
However, because of Arycanda's proximity to the coast, 
the glass may have been made overseas. 

The names on the bases of the glasses in the second group 
are usually different from one another. Likewise, the range 
of colours, base sizes, and letter forms used in the inscriptions 
differ markedly within the group. This strongly suggests that 
the finds represent a series of imports from various 
workshops. Even though a glass workshop specializing in 
the production of window glass has been discovered at 

Arycanda, it is hard to imagine that so many glassblowers 
were working simultaneously at the site. Arycanda's late 
Roman levels show it to have been a relatively small city, 
although it retained good connections to the sea trade. Pottery 
from the Syrian-Palestinian coast and from Cyprus is weil 
represented atArycanda, but the finds also attest inland trade 
with other sites in western Asia Minor. One may expect 
various objects to have originated in Alexandria and 
Constantinople because of the important role played by 
Lycian harbours in the grain trade, as is illustrated by 
inscriptions and various laws in the Codex Theodosianus. 

So far, however, no parallels for the names on the 
prismatic bottles at Arycanda have been noted from 
excavations elsewhere, and so the location of the glass 
workshop(s), possibly situated somewhere along this trade 
route, eludes us. 

THE GREEK NAMES 

It is interesting that sorne of the names found on the prismatic 
bottles are in the nominative case, while others are in the 
genitive case. This usage may indicate a distinction between 
the glassblower and the owner ofthe workshop. However, 
it remains uncertain whether names and motifs (obviously 
sorne form of trademark) signifY the producers of the 
contents or the makers of the vessels themselves. Additions 
to the list published by Jacobson have increased the total 
number of Greek names known on prismatic glassware to 
32 (in addition to two names on moulds and 20 fragmentary 
names on glass). JO Twenty-one of these names are in the 
genitive case, Il are in the nominative case, and the rest are 
indeterminate. 

CATALOGUE OF FINDS FROM ARYCANDA Il 

Geometrie bases asociated with Greek-inseribed examples 

1 Inv. no. ARY 93 C (ST 38). Excavated from burial site on 
western end of stadium. Base fragment (69 x 70mm) of 
thick dark turquoise glass, with Maltese cross inside a 
border circle. Large pontil mark. 

2 Inv. no. ARY 91 C (KT 16). Excavated in sector BBY, 
part of group from water canal in front of first shop on 
western end. Base (91 x 81mm), body, rim (D. e. 65mm), 
and handle fragments (not fully restored) of dark olive 
green glass. Six-petaled floral pattern on base. Deep kick. 
Large pontil mark. Rim pulled out and tumed in. Large, 
flat handle (w. 65mm on bottom and 29mm on top) with 
rib-like tool marks on the bottom. 

Bases inseribed in Greek 

3 Philinos, '<I>IAINOY' (G), retrograde; in the middle, a 
chi-rho. Inv. no. ARY 84 C 56 (NT 10). Excavated in 
Naltepesi (iron mason's workshop) sector. Threejoining 
base fragments (102 x 76mm) of green-turquoise glass, 
slightly deformed by fire. Deep kick on base. 

4 Kryakos, 'KPYAKIOY' (G), with ivy leafat end ofname. 
Inv. no. ARY 84 C 57 (NT 11). Excavated in Naltepesi 
(iron mason's workshop) sector. Base (74 x 68mm) and 
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three joining neck and rim (D. 52mm) fragments oflight 
green glass, slightly deformed by fire. Deep kick on base. 
Rim pulled out and turned in, then slightly flattened on 
the top. Neck tooled out from square body, ofwhich only 
top portion survives. Most of handle is missing, but 
remaining part suggests it is very similar to no. 5, below. 

5 Zotikos, 'ZOOTIKOC' (N). Two examples. Inv. nos. ARY 
91 C 113 (KT 14) andARY91 C 114 (KT 15). Excavated 
in sector BBY, part of group from water canal in front of 
first shop on western end. All fragments present; only 
bases restored. Dark green glass. Base (65 x 65mm) has 
deep kick. Rim (D. 65mm) pulled out and turned in. Strap 
handle (H. c. 75mm, W. 50mm at bottom, 30mm at top) 
with tooled ribs. 

6 Gordianos, '[r] OP - LlI - [ANO]C ' (N) and 
'E<1tOll1Gev?', both with Y-shaped corner symbols. 
Inscription written around square-shaped centre border. 
Inv. no. ARY 92 C 183 (KT 9). Excavated in sector BBY, 
from floor of fifth shop from west. Seven joining 
fragments of dark green glass from base (80mm x 7 5mm) 
with deep kick. Large pontil mark. 

7 0[ . .. ]os, ' 0[ ... ]OY' (G), with ivy leaf at end of 
inscription. Inv. no. ARY 1992 C 65 (KT 83). Excavated 
in sector BBY, from floor of first shop from west. Base 
fragment of light green glass. Inscription probably does 
not refer to Obenos, as there is space for more letters. 

8 Kno[ . . . ]os, 'KNO[ .. . ]OY' (G). Inv. no. ARY 92 C 6 
(KT 85). Excavated in sector BBY, trench 6, house on 
temple terrace, east. Base fragment of olive green glass. 

9 .. . ]axos, ' .. . ]AXOY' (G). Two examples. (a) Inv. no. 
ARY 96 C 78 (BE 18). Excavated in sector BE (Byzantine 
houses south ofbasilica, trench 96-4, room with mosaics). 
Base fragment oflight green glass. (b) Inv. no. ARY 98 C 
18. Excavated in sector HTD (east of Helios Temple, 
acropolis, trench 98-1). Base fragment oflight green glass. 

The direction in which the inscriptions on the remaining 
fragments should be read is uncertain. 
10 ' ... ]NOO[ .. . ]AEA[ . .. '. Inv. no. ARY 84 C 58 (NT 12). 

Excavated in Naltepesi (iron mason's workshop) sector. 
Two non-joining base fragments of dark olive green glass. 

11 ' ... ]EN?[ .. .' . Inv. no. ARY 1991 C 115 (KT 82). 
Excavated in sector BBY, part of group from water canal 
in front of first shop on western end. Twelve joining 
fragments of base (87 x 67mm), and other fragments from 
body and rim, of dark brown glass. Base has large pontil 
mark and deep kick. Inscription is probably very short, 
as there are large spaces between letters. 

12 ' .. . ]AA[ .. . ]B[ .. .'. Inv. no. ARY 92 C 121 (KT 13). 
Excavated in sector BBY, trench 6, house on temple 
terrace, east. Four base fragments (two joining) of dark 
green glass. 

13 ' ... ]MH[ . . . ', with Maltese cross (?) at centre. Inv. no. 
ARY93 C 103 (KT 10). Excavated in sector BBY, trench 
7, house on temple terrace, east. Base fragment of dark 
olive green glass. 

14 ' .. . ]IPY?[ .. . ' between two concentric circ1es. Inv. no. 
ARY 92 C 187 (KT 8). Excavated in sector BBY, trench 
5, temple terrace, west. Base fragment of dark green glass. 

15 ' . .. ]OY'. Base fragment oflight green glass. Stray find 
from lower city. Inscription is probably end of name in 
genitive case. 

16 ' .. . ]0[ . . .'. Inv. no. ARY 97 C 140. Excavated in sector 
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BE (early Byzantine houses south ofbasilica, trench BE 
97-7). Base fragment oflight green glass. 

17 ' ... ]H[ .. .' . Inv. no. ARY 86 C 180 (SA 11). Excavated 
in late Roman olive press compound to west ofNaltepesi 
sector. Base fragment. 

18 ' .. . ]Ll[ . .. '. Inv. no. ARY 92 C (KT 86). Excavated in 
sector BBY, temple terrace, west. Base fragment of olive 
green glass. 

19 ' . . . ]NI?[ . . .' between two concentric circ1es. Inv. no. 
ARY 95 C 4. Stray find from late Roman villa in sector 
DY. Base fragment of dark green glass. 

20 ' . . . ]KN[O? .. ]Y[ . . .'. Inv. no.ARY94C 114. Excavated 
in late Roman villa in sector DY. Two unjoining base 
fragments of dark green glass. 

21. ' .. . ]MO[ . . .'. Inv. no. ARY 95 C 61. Excavated in late 
Roman villa in sector DY. Base fragment of dark green 
glass. 

22 ' . . . ]N[ ... ]H[ . . .' around square-shaped centre border. 
Inv. no. ARY CIO 1. Excavated in late Roman villa in 
sector DY. Base fragment of dark green glass, with deep 
kick and large pontil mark. 

There are 15 sm aller fragments, containing illegible parts 
of letters, from contexts similar to those above. 

APPENDIX 

Other prismatic glass bottles with Greek inscriptions 
Nineteen examples (16 names, of which two are on moulds) 
were listed by Jacobson. That list may now be updated.12 

The examples previously in the Kocabas Collection in 
Istanbul have been purchased by Istanbul 's Sadberk Hanim 
Museum. An octagonal base excavated from Ephesus also 
has the name 'TIBERINOY', although the two examples in 
Jacobson's list have square bases. It is therefore questionable 
whether this refers to the same Tiberinos in Ephesus. E. 
Marianne Stem has corrected the reading ofthe inscription 
on theAthenianAgoraexample as Tryphon, 'TPY<l>OONOC' 
(G). 

The following names and fragments have appeared in 
various publications, but they are not listed by Jacobson. 

1 Akhilleus,' AXIAAEOC' (G). From terrace houses at 
Ephesus. 13 

2 Herakleonos, 'HPAKAEONOC' (N). Seen in Rome. 14 

3 Iolokos, 'IOAOKOY' (G). Excavated from a grave in 
the environs of Kerch. Hermitage Museum, St. 
Petersburg. 15 

4 Kyrillos, 'KYFIAAOY' (G). Carnegie Museum ofNatural 
History, Pittsburgh. 16 

5 Homonia, 'OMONIA' (N). On intact square bottle (inv. 
no. 2000.64) in The Metropolitan Museum of Art, New 
York. Unpublished. 17 

6 Basos, 'BACOY' (G). On intact square bottle (inv. no. 
2000.65) in The Metropolitan Museum of Art, New 
York. 18 

7 Pareiorios?, 'IIAPHIOPIOY' (G), reading uncertain. On 
intact polygonal bottle (acc. no. 65.1.37) in The Corning 
Museum of Glass. 19 

8 Pollio, 'IICOAAICONOC' (G), ending with ivy leaf. Found 
near Sungurlu, central Anatolia. The Museum ofAnatolian 
Civilizations, Ankara.20 
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9 Obenos, 'OBEN[OC?]'. NewYorkmarket.2! 

10 'ME[ ... ', with sitting dog and naked figure at centre. 
Excavated in terrace houses at Ephesus.22 

11 ' . .. ]EI[ ... '. Fragment from Tanaikia, Panticapeion. 
May be a Greek name.23 

12' ... ]KP?[ ... '. Base fragment found during survey work 
in Satala, eastem Turkey.24 

13,14 Wom inscriptions on two bases. Excavated in terrace 
houses at Ephesus.25 

15 Wom inscription on base. Sadberk Hanim Museum, 
Istanbul.26 

Sorne other names on prismatic glass in Turkish museums, 
previously unpublished, are: 
16 Seuthos?, '~EYTO~' (N; there may be more letters). 

On octagonal bottle in the Aphrodisias Museum (inv. no. 
67-71).21 

17 Artemidoros, 'APTEML~.oPOY' (G). Acquired from 
eastem Lycia (?). Antalya Museum (inv. no. 14-12-77). 

18 Eunudos, 'EYNY LlOC' (N). Base fragment of yellowish 
glass. Stray find from Telmessus, Lycia, now in Fethiye 
Museum. 

19 Kandidos, 'KANLlILlOY' (G). Hexagonal bottle. 
Museum of Anatolian Civilizations, Ankara. 

20 Noakhos, 'NOAXOY' (G), ending with ivy leaf. 
Acquired from Kizilirmak, Galatia. Collection ofErdal 
Erkakan, Ankara (inv. no. 83). 

21 ' ... ]CAX[ ... '. Deep green base fragment from 
Cadyanda, Lycia, now in Fethiye Museum. 
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GLASS FROM AIN ET-TURBAAND BAGAWAT NECROPOLIS IN THE 
KHARGA OASIS, EGYPT 

MARSHA HILL AND MARlE-DOMINIQUE NENNA 

Ain et-Turba and the Bagawat necropolis are situated 3km 
north of the present city of Kharga. They border ancient 
Hibis, the metropolis ofthe Great Oasis. Between 1907 and 
1909, excavations at these sites were conducted by A. 
Lythgoe and H. Winlock of The Metropolitan Museum of 
Art. Based on associated finds of coins, Ain et-Turba and 
the objects it yielded were dated by the excavators to the 
late 3rd and 4th centuries. A reappraisal of their 
documentation, especially as it pertained to the glass finds, 
was done by MarshaHill in 1989.1 AI-Bagawat is the early 
Christian necropolis of Hibis. It consists of 263 funerary 
chapels.2 One ofthem, architecturally dated to the 4th and 
5th centuries,3 bore unique decoration in the dome of the 
second chamber and in the wall facing the entrance. More 
than 70 glass vessels had been fixed in the plaster when it 
was wet. These vessels were removed from the walls and 
brought back to the Metropolitan Museum. Thanks to Lisa 
Pilosi, we were able to study these two groups of glass in 
2000 in conjunction with material from Douch. We hope to 
publish this glass fully in the near future . 

MosAIe GLASS 

As has already been noted by David Grose,4 the glass 
material from Ain et -Turba contains an abundance of mosaic 
glass that is not recorded on any other Egyptian site ofthis 
period. More than 160 fragments, which came from at least 
60 objects, were listed. 

The largest group (100 fragments from at least 27 objects, 
one piece in Bagawat) consists of glass that imitates 
serpentine. It combines yellow rods or canes of various sizes 
with deep green glass. The second group is made up of 
marbles that combine yellow and brown glass (five 
fragments from at least two objects) or white and violet 
glass (ten fragments from at least four objects). Pieces of 
glass made of canes with a circle motif (19 fragments from 
at least nine objects) constitute the third group. A variety of 
colours is found here, such as violet canes with a white or 
yellow circle and centre, violet canes with a white circle 
and a red centre combined with green rods, and violet canes 
with a yellow, white, or red circle combined with a yellow 
or red centre. 

The fourth group presents pieces made of canes with a 
floral motif (26 fragments from at least 15 objects). Ten 
different combinations are recorded, including violet canes 
with a red-centred flower with white petais surrounded by 
two circles of red points, violet canes with a yellow and 
violet flower, a red-centred flower with green and yellow 
petais surrounded by white and violet rods or by blue and 
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white rods, a blue-centred flower with round red and yellow 
petais surrounded by green and yellow rods, and green 
sections of flowers with pointed yellow petais and a red 
centre. In the fifth group are shallow bowls with Nilotic 
decoration (four fragments from two objects). Embedded 
in their deep blue or deep violet walls are red segments, 
bichrome segments of green and yellow, floral canes with a 
red centre and pointed yellow petais, or oval green and 
yellow canes. 

Sorne of these canes can be found on pieces of early 
imperial date, such as those that imitate serpentine and 
marble. However, the range offorms resembles that oflate 
Roman ceramics - forms that appear to be unknown before 
the 4th century. These forms are: 

Plates with a large, flat rim that is always decorated with 
two grooves (Fig. 1.1). Their diameter varies between 110 
and 250mm. The exact form of the bottom ofthese objects 
is not known, but it could have been flat with an annular 
base. Sixteen examples were recorded in Ain et-Turba, and 
one in Bagawat. 

Small cups with a hemispherical body, a flat rim, and 
probably an annular base (Fig. 1.2). Three examples. 

Small cups with a truncated conical body, a straight rim, 
and probably an annular base (Fig. 1.3). Ten examples. 

Very shallow hemispherical bowls (D. c. 200mm) with 
external and internai grooves and a convex bottom (Fig. 
1.4). Fifteen examples. 

Big plates with oblique walls and a flat bottom, 
ornamented by internai grooves (Fig. 1.5). One example. 

Cups with a very wide and flat rim, and ovoid bowls 
with an everted rim and an annular base. These objects are 
among the less frequent finds . 

As was reported at the Rhodes glass colloquium,5 these 
discoveries and those from Douch permit us to draw a better 
picture of the uninterrupted development of mosaic glass 
vessels from the 3rd century BC to the late Roman period 
(at least until the beginning of the 5th century, the date at 
which the occupation of Douch came to an end). Most of 
the mosaic glass of late Roman date is attributed to Egypt, 
and it seems very likely that ail of it was produced there. 
Ninth-century mosaic glass is attested by sorne discoveries 
at Fustat, but there are no weil dated 5th to 9th-century 
Egyptian pieces that could form a link. 

P AINTED GLASS 

Examples of3rd and 4th-century painted glass were among 
the discoveries at Ain et -Turba. This group encompasses a 
wide variety of forms. One is the tall, deep blue fluted goblet 



Glass from Ain et-Turba and Bagawat Necropolis 

f-------------,-r-7 

7 T 
2 3 

7 ~: -----'---_/ 
4 5 

Fig. 1 Mosaic glass from Ain et-Turba; drawing M.-D. Nenna and V. Atef, scale 1:3 

with a stem resembling that of the famous Sedeinga goblets 
now in Khartoum and Pisa,6 the goblet from Tomb 5 in the 
northem cemetery ofMeroe that shows a figure with a shield 
and a lion,7 and a fragment in The Coming Museum of 
Glass.8 Sorne blue fragments decorated with gold and red 
paint from Ain et-Turba are certainly part of this group. 
The date ofthe Sedeinga tomb was questioned by H. COOI,9 
who placed it a century earlier than did the excavators, based 
principally on the presence of a mosaic-footed bowl among 
the fmds. Her suggestion, however, should be rejected, since 
we now know that mosaic glass of this form can be later 
than once presumed. 1O 

Emerald green fragments from a cylindrical cup, beaker, 
flask, or bottle were discovered in Tombs 5 and 13 of the 
northem cemetery at Meroe. II The maximum diameter of 
the body ofthis object was 73mm.12 The bust of a pharaoh 
surrounded by a garland is painted on the exterior of the 
base. The body was also painted, but the motif is not 
identifiable. The Meroe tombs are dated to the beginning 
of the Ist century AD, but they were looted, and later 
material may have become mixed with the original offerings. 
The form of the goblets better fits a 3rd-century date. 

Other goblets are made of colourless glass. Sorne 
examples were found in Egypt, such as a fragment of a goblet 
with a pad base and floral decoration from Oxyrhynchos. 13 

Other fluted goblets with a stem and a non-Egyptian 
provenance include an example with fish decoration from 
the Sanna Museum of Sassari, 14 the Achilles goblet found 
in Cologne and dated about AD 200,15 the Iphigenia goblet 
from Panticapeum, and a fragment from Tanaïs. 16 

Three other fragments from Ain et-Turba are made of 
thin colourless glass. One shows a panther attacking an 
antelope in a scene surrounded by a flower and leaves.17 

The scene was probably framed in blue and red paint (Fig. 
2). The other two fragments came from the same object 
(Fig. 3). One shows the head and wings of Eros or Victory 
surmounted by a yellow line and letters (one is legible as a 
kappa, perhaps part of 'NIKH' . The other fragment shows 
two figures wearing togas. One of them is performing a 
libation, and the other is only partly visible at the right. It is 
not easy to determine the form ofvessel from which these 
fragments came. It could have been similar to fluted goblets 
or bowls with a concave and polished rim such as the bowl 

from Oxyrhynchosl 8 that depicts a circus game (man in 
boots, animais, and palms) and a bowl with vegetal 
decoration from Karanis.19 

Closed forms are also known. An unpublished cylindrical 
vase of unknown provenance, now in the Metropolitan 
Museum, is adomed with a pane lied Nilotic scene of ducks 
and vegetation,20 and an exceptional jug was discovered in 
Ismant el-Kharab (ancient Kellis in the Dakhla Oasis). 21 The 
body of this elongated jug with an angular handle is 
decorated with gladiators in combat, urged on by two elderly 
male figures wearing togas. A third gladiator looks on. Floral 
motifs were found on the neck, the shoulder, and the lower 
part of the body. No chronology was suggested by the find 
context, and the piece was assigned by the excavator to the 
late 2nd to 4th centuries. To this group we should add one 
large cast plate from Douch.lts concentric decoration shows 
what might originally have been the 36 decans. 

This late-Egyptian group ofpainted glass, which begins 
in the 3rd century and probably extends into the 4th century, 
is defined by the use of deep blue, deep green, or colourless 
thin glass (except for the large plate) and by the wide range 
of forms, which includes fluted goblets with a stem, 

Fig. 2 Painted glass from Ain et-Turba. The Metropolitan 
Museum of Art, acc. no. 15.1.1; photo: © the museum 
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Fig. 3 Painted glass from Ain et-Turba. The Metropolitan 
Museum of Art, ace. no. 25.235.1-2; photo: © the museum 

cylindrical cups or beakers, bowls with a concave and 
polished rim, large plates, and c10sed forms. Three kinds of 
decoration are seen here: circ us games with fighting 
gladiators and venationes, Nilotic landscapes, and Egyptian 
scenes. To this group, we can tentatively assign two 
fragments among recently published pieces from The 
Corning Museum ofGlass.22 One shows putti playing with 
a hippopotamus, and the other depicts a figure with boots. 

ENGRAVED AND ABRADED G LASS 

A considerable amount of engraved glass was found in Ain 
et-Turba and Bagawat. Most of the fragments come from 
cups and bowls, but there are two colourless aryballoi of a 
type that is frequently found in Egypt and Sudan over an 
extensive period. In addition to a group of fragments with 
geometric designs and combining facets and incisions, there 
are four pieces from Ain et-Turba that bear double-line 
inscriptions and fit very weil into categories defined by D. 
Harden.23 One deep green fragment (Fig. 4.1) is from the 
lower part of the body of a tall fluted goblet. A single letter 
(iota or tau) is preserved. The inscription is separated from 
a branch below it by two incised lines. Two other fragments 
are from a goblet or deep bowls with a concave rim that are 
found among the material from Douch, but nowhere else. 
We should also mention a shallow cup with incised and 
abraded decoration.lts inscription ('EPA' or 'EPM') cannot 
be restored (Fig. 4.2). 

The most complete piece (Fig. 4.3) is a shallow cup of 
colourless glass that combines three techniques: facets to 
define the body ofthe figure, sgraffitto for the details of the 
body and for the vegetation, and abraded bands for the 
decoration.24 The mythological representation is not 
identifiable, but because a bow can be seen, this may be a 
scene with Artemis or Actaeon. The bowl could be related 
to a late phase of the Lynceus group, which was made in the 
4th or, ifwe follow B. Caron, early 5th century. 

To these pieces, we can add two colourless goblets with 
a cut concave rim and an applied annular base of deep blue
green glass. This type of goblet was frequently discovered 
in Douch, and it should therefore be dated to the 4th century. 
It is not commonly found in Egypt. The smaller example is 
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decorated only with incised lines on the body (Fig. 4.4), 
while the other presents more complex abraded omament 
(Fig. 4.5). 

This group is quite representative of Egyptian finds of 
the late Roman period, and it helps to further the effort 
recently undertaken in Aix to define more accurately the 
characteristics of engraved glass from tbis period in Egypt.25 

CAMEO AND HIGH-RELIEF GLASS 

These luxury vessels inc1ude two fragments of cameo glass 
and one ofhigh-relief glass. The cameo fragments are made 
of colourless glass and decorated in blue, but they are too 
small to let us know if the original object bore an inscription 
and/or representation. They are part of a small group of 
mostly open forms that were studied by S. Goldstein26 and 
D. Whitehouse.27 The fragments fromAin et-Turba confirm 
a late date for this group, which also contains a dish from 
Stein am Rhein that is decorated with a hunting scene. On 
the basis of its find context and fragments from Berenike,28 
it is dated to the second half of the 4th century. 

A fragment of a deep blue goblet (Fig. 4, no. 6) bears a 
Latin inscription with two letters ('v' and 'A ', which may 
stand for 'Vale') left in relief after grinding.29 1t is the only 
piece of its type known to us from Egypt. This fragment 
recalls a series of six colourless glass skyphoi, undecorated 
or with inscriptions ( ' KAAffiC ZHCAIC') or vegetal 
omament cut in high relief, that were discovered in Cologne 
and elsewhere in Germany.30 It is also similar to a mug from 
Trier,3! and to cylindrical cups and hemispherical bowls from 
Great Britain (Caerwent, Exeter,32 and Canterbury33) and 
from Turkey (Ephesos34) that bear the same type of 
inscriptions. These vessels are dated, on the basis of their 
findspots, to the second half of the 3rd century and the 4th 
century. 

MOULD-BLOWN GLASS AND UTILITARIAN W ARES 

Among the variety ofmould-blown glass es found in Ain et
Turba and Bagawat are small bottles with honeycomb or 
ribbed decoration (Ain et-Turba), a small violet bicephalic 
bottle and a yellow bottle in the form of a bunch of grapes 
(Bagawat), and the typical ovoid and rarely barrel-shaped 
goblet with fluted and honeycomb decoration that dates from 
the end of the 4th century to the beginning of the 5th 
century.35 A shallow bowl from Bagawat presents a rare 
motif of squares with concentric circ1es on the bottom, 
combined with flutes on the body. Sorne examples of this 
category are known in Karanis, Elephantine, and Douch, 
Egypt.36 Other decorated pieces were found at both sites: 
shallow bowls with depressions in yellow and violet glass. 
This is a rare type. 

Utilitarian ware was found during the Ain et-Turba 
excavations or used in the decoration of the Bagawat funerary 
chape!. At the latter site, various kinds of flasks were 
discovered: a colourless flask with ribs and arches in relief; 
flasks of green or deep blue glass with a spherical body and 
a wide cylindrical neck, or with a wide neck and a complex 
folded rim; and flasks with a narrow cylindrical neck and, in 
one case, with a funnel-shaped rim and applied decoration. 
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Fig. 4 Engraved, abraded, and high-relief eut glass from Ain et-Turba; drawing: M.-D. Nenna and V. Atef, scale 1:3 

At bothAin et-Turba and Bagawat, small perfume bottles 
were found. They are of the usual Egyptian type, featuring 
a constricted neck and an ovoid body, and they are made of 
violet, green, and colourless glass. Other fmds at these sites 
included various kinds of saucers with a truncated conical 
body, an annular base, an everted and folded rim, and 
perhaps a slightly concave bottom with an everted rim and 
pushed-in base. Annular bases with crisscross patterns, the 
bases of oval and round dishes, and bases of simple and 
multiple coils were also discovered, as were conicallamps 
with blue blobs or zigzags, and bowls with a concave and 
cutrim. 

These typical Egyptian pieces are important because they 
contirm the date we proposed for most ofthe pieces found 
in Ain et-Turba: the 4th and early 5th centuries. The 

assemblage of the Bagawat chapel should be considered a 
closed context. There seems to be no early or late intrusion, 
and this site can be dated to the mid 4th to early 5th centuries. 
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VERRERIES DE LUXE DE L'ANTIQUITÉ TARDIVE DÉCOUVERTES 
À DOUCR, OASIS DE KRARGA, ÉGYPTE 

MARIE-DOMINlQUE NENNA 

L'oasis de Kharga, située dans le désert libyque à environ 
200 km à l'Ouest de Louxor et 200 km au nord de la frontière 
avec le Soudan, s'étire du nord au sud surplus d'une centaine 
de km et renferme de très nombreux sites antiques 
échelonnés tout au long de la célèbre 'piste des quarante 
jours'. Hibis, aujourd'hui Kharga au nord de l'oasis, était 
la métropole de ce que l'on appelait la Grande Oasis dans 
l'Antiquité; Douch, l'ancienne K ysis, au Sud de l'oasis, joua 
un rôle important dans l'Antiquité comme centre agricole 
ainsi que comme place forte frontalière au carrefour des 
pistes reliant le Soudan et la vallée du Nil. 1 

Le tell de Douch et sa nécropole ont fait l'objet de fouilles 
conduites par l'Institut Français d'Archéologie Orientale 
depuis 1976 jusqu'en 1989. Les travaux ont porté entre 1976 
et 1979 sur le temple en pierre d'époque impériale consacré 
à Isis et Osiris-Sarapis; quelques sondages ont été réalisés 
dans le magasin-forteresse qui s'est développé autour du 
sanctuaire dont le pylône d'accès porte une dédicace en 
grec de l'an 19 de Trajan. Entre 1985 et 1989, une série de 
campagnes de fouilles dirigées par M. Reddé ont porté sur 
le magasin-forteresse ainsi que sur quelques habitations de 
la ville.2 

Sans compter la nécropole qui a, elle aussi, été explorée, 
on dispose d'un ensemble d'environ huit cent cinquante 

,-----_: 
1 

verreries, le plus souvent très fragmentaires. Si l'on est peu 
renseigné sur la provenance exacte des pièces découvertes 
entre 1976 et 1979, en revanche, les fouilles de 1985 à 1989 
ont livré des ensembles de verres qui sont issus, pour la très 
grande majorité, des contextes de la dernière occupation 
de la ville, datée entre le milieu du Ive siècle et le début du 
v e siècle par les monnaies et les ostraka. On présente ici un 
lot de verres découverts dans le même contexte; ils 
proviennent d'une couche sableuse située entre la couche 
d'effondrement des étages supérieurs et le sol de la pièce 6 
de la forteresse, cette couche s'étendait aussi dans les pièces 
voisines 9, 13 et 14. Le matériel abondant qu'elle a livré 
devait être entreposé dans les étages supérieurs de la 
forteresse. 

VERRE MOSAÏQUÉ 

Trois vases ouverts en verre mosaïqué ont été mis au jour. 
Le premier (Fig. 1.1) est une assiette à bord oblique et à 
fond plat en verre mosaïqué vert et jaune, imitant la 
serpentine. D'un diamètre de 270 mm, elle porte sur la paroi 
interne des rainures concentriques: une rainure 'sous le bord 
et sur le fond deux groupes de cercles concentriques. Le 

\, 
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Fig. 1 Vaisselle mosaïquée (89.469.1-3) et vaisselle moulée (89.469.6) de Douch; dessin Ayman Hussein IFAO, échelle 1:3 
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second (Fig.l.2) est une coupelle à marli d'un diamètre de 
130 mm, faite d'un assemblage de sections de baguettes 
jaunes et vertes et de quelques sections rouges. Ces deux 
pièces trouvent des parallèles dans le reste du matériel de 
Douch, pas moins de 45 exemplaires en verre mosaïqué y 
ont été découverts dont 23 imitant la serpentine, 20 à 
sections de baguettes florales, un à baguette à motif de 
cercle. Les formes se répartissent entre des assiettes à bord 
oblique (3 ex.), des assiettes à marli orné de rainures (4 
ex.), des coupelles (10 ex.) et enfin des coupes basses (14 
ex.). Le matériel livré par le site de Douch et celui d'Ain et
Turba permettent de constituer un groupe romain tardif dans 
la longue histoire du verre mosaïqué.3 

Le troisième vase (Fig. 1.3) est une coupe à profil 
légèrement caréné d'un diamètre -de 190 mm en verre 
incolore, à décor incrusté sur la paroi interne. Le décor est 
d'inspiration nilotique: les segments jaunes, rouges et noirs 
correspondent aux rinceaux principaux d'où partent des 
tiges vertes portant trois fleurs constituées chacune de quatre 
sections de baguettes à carrés jaunes dans une matrice verte, 
ou bien des fleurs constituées de sections à carrés blancs et 
coeur rouge dans une matrice violette. Sur la paroi externe, 
une rainure est placée sous le bord, deux rainures 
concentriques déterminent le fond. Dix autres vases relevant 
de cette technique, dont un incrusté sur les deux parois, ont 
été découverts à Douch aussi bien dans la forteresse que 
dans les maisons de la ville: cinq en verre incolore, deux en 
verre violet foncé et trois en verre vert opaque. Les formes 
représentées à Douch sont des coupes basses au profil 
parfaitement hémisphérique ou légèrement caréné. Cette 
pratique d'incruster la face interne des vases est déjà connue 
au 1er siècle avant l-C. et se poursuittout au long de l'époque 
impériale.4 Les nouveautés de l'époque romaine tardive sont 
d'un côté l'utilisation d'un verre violet très foncé ou d'un 
verre vert opaque dans lequel est fait le corps du vase et de 
l'autre le répertoire décoratif constitué de représentations 
végétales et de scènes nilotiques. Les pièces en verre violet 
foncé sont assez courantes et proviennent toujours d'Égypte 
comme le montrent les objets découverts à Douch, à Ain 
et-Turba et à Karanis ou celles conservés au Kelsey 
Museum, au Musée Benaki, au Musée de Toronto, et au 
Petrie Museum. Quelques pièces en verre incolore sont 
connues à Karanis ou conservées au Musée Corning; aucune 
en verre vert opaque ne semble attestée.5 

De ce même contexte, provient un fragment d'une plaque 
mosaïquée. Au sein d'une matrice verte, le visage du 
personnage est jaune, sa coiffure est composée de trois filets 
incolores et blancs disposés autour de la tête, formant un 
toupet sur le front et se terminant par de fines mèches, des 
filets incolores et blancs sur le front indiquent des rides, 
tandis que l' œil rouge à pupille noire et blanche est surmonté 
d'un sourcil noir. Un autre demi-visage et un visage complefi 
sectionnés à partir de la même barre ont été découverts dans 
des points différents de la forteresse. Les trois éléments 
représentent le même masque de théâtre du Yieil Homme7 

ou bien du Yieux serviteur.8 Elles sont extrêmement proches, 
même si d'infimes détails les différencient, d'une plaque 
du Musée Corning,9 d'une autre de la collection Wolf 0 et 
enfin de deux demi-plaques de la vente Per-neb. " Ces trois 
éléments proviennent peut-être du même meuble, cassette 
ou autre. La présence de ce fragment dans un contexte tardif 
ne remet pas en question la datation au tout début de 
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l'Empire de ce groupe, car sa petitesse et la dispersion des 
autres plaques en font aisément un élément intrus if. 

YERRE MOULÉ 

Un grand plat à bord évasé et base annulaire (Fig. 1.4) d'un 
diamètre de 500 mm a été vraisemblablement moulé dans 
un verre incolore de très bonne qualité et poli à l'intérieur 
et à l'extérieur. Il se place techniquement avec ses parallèles 
de Karanis '2 dans le groupe des vases ouverts à marli en 
verre moulé incolore, mais le bord oblique est peu courant 
et il ne porte aucun décor de rainures. 

YERRE SOUFFLÉ DANS UN MOULE 

Un gobelet à lèvre coupée, bord convexe et panse ovoïde, 
d'un diamètre de 130 mm, est réalisé dans un verre jaunâtre 
(Fig. 2.1). Il se signale par une inscription lacunaire placée 
sous le bord qui se lit de l'intérieur du bol. Treize lettres (h. 
des lettres 1,5) sont partiellement conservées, l'inscription 
était séparée en deux parties par un rameau vertical à petites 
feuilles et une palme triangulaire; elle devait comporter à 
l'origine une vingtaine de lettres et on peut proposer de 
restituer le texte suivant: PIE ZIU:IU: AEI KAUOL, 'Bois 
et vis toujours heureux'. La panse est recouverte d'un motif 
de nid d'abeille. La forme du gobelet, tout comme le décor 
de sa panse, sont bien connus et datent la pièce de la fin du 
Iye et du début du ye siècle. En Egypte, la forme est attestée 
à Douch, ainsi qu'à Karanis, I3 à Coptos,14 à Ain et-Turba, 
dans la nécropole de Bagawatl5 et à Isment el-Kharab, 
l'ancienne Kellis, dans l'oasis de Dakhla. '6 Le texte de 
l'inscription ou son esprit se rencontre communément à 
l'époque romaine tardive sur les verres peints et les verres 
gravés, mais la présence d'inscription est rare, si ce n'est 
unique, sur ce type de gobelet en verre soufflé dans un 
moule. 

Une grande coupe à bord convexe et lèvre coupée, d'un 
diamètre de 260 mm, est façonnée en verre vert (Fig. 2.2). 
Le décor est composé sur la partie supérieure de la panse 
de cannelures, sur le reste de la panse, d'un motif en nid 
d'abeille. Cette pièce appartient au même groupe du IVe 
siècle que le gobelet inscrit, groupe étudié par J. Price et S. 
Cottam à propos d'une assiette au profil différent, mais à la 
décoration semblable, découverte dans la villa de Beadlam. '7 

Quatre autres coupes en verre soufflé dans un moule 
découvertes à Douch sont remarquables. La première, 
découverte dans l'Eglise de Douch, présente un motif 
d'hexagones au centre duquel est placée une pastille bleu 
foncé, décor que l'on connaît aussi à Karanis '8 et dans la 
collection Benaki constituée en Egypte. '9 La seconde, mise 
au jour en surface dans une maison de la ville, offre un 
motif de rosette incrustée d'une pastille bleue. Les deux 
dernières, trouvées, l'une dans la forteresse, l'autre dans 
une des maisons qui s'étaient installées contre le pylône du 
temple dans un contexte de la fin du IVe siècle et du début 
du y e siècle, comportaient sur le fond une composition de 
cercles sécants. Ces pièces rappellent la série de coupes 
soufflées dans un moule décorées de sections de baguette 
mosaïquées étudiée par H. Cool et J. Henderson,20 et enrichie 
par des vases du Musée Corning.21 
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1 2 
Fig. 2 Vaisselle soufflée dans un moule (89.469.7- 8) de Douch; dessin Ayman Hussein IFAO, échelle 1:3 

VERRE SOUFFLÉ À DÉCOR GRAVÉ 

Un gobelet en verre incolore à bord évasé et lèvre coupée, 
panse ovoïde et fond convexe à base annulaire rapportée 
(Fig. 3.1) porte un décor remarquable: dans la zone 
supérieure sous le bord, une ligne de postes incisées; dans 
la zone médiane limitée en bas par deux lignes incisées, 
trois couples d'animaux se courant après ou s'assaillant, la 
zone inférieure est décorée de volutes divergentes.22 Les 
grands axes musculaires des animaux sont marqués par des 
facettes en creux, leur ventre ainsi que les troncs des arbustes 
sont indiqués par des zones abrasées, les autres détails de 
leur anatomie ainsi que leur toison sont indiqués par de 
fines incisions qui prennent place aussi bien dans les facettes 
que sur le plat du verre . De fines incisions sont aussi 
employées pour le feuillage des arbres ainsi que les autres 
éléments végétaux. Cette pièce, ainsi que deux autres 
découvertes dans un autre secteur de la forteresse, se 
rattachent sans conteste par un certain nombre de traits au 
groupe du gobelet de Lyncée des décennies centrales du 
Ille siècle, mais l'emploi de la technique de l'abrasion ainsi 
que l'invasion d'éléments adventices du décor, simplement 
incisés, l'en écartent légèrement. Cet écart, ainsi que leur 
contexte de découverte, conduiraient à dater ces pièces dans 
le Ive siècle. 

2 3 

Un fragment de fond d'une coupe (Fig. 3.2) est, lui aussi, 
en verre incolore. La composition complète qui ornait le 
fond est vraisemblablement la suivante: une grande facette 
circulaire encadrée par deux rainures était entourée par sept 
grandes facettes circulaires encadrées d'une seule rainure. 
L'utilisation combinée de grandes facettes circulaires et de 
tirets accompagnés de petites facettes ovales place cette 
pièce dans le IVe siècle.23 

Une seconde pièce exceptionnelle par sa taille est un 
vase fermé à panse sphérique (Fig. 3.3) d'une hauteur 
minimale de 175mm, réalisé dans un verre incolore épais 
et de très bonne qualité. Aucun fragment de l'embouchure 
n'a été conservée, les fragments appartiennent à l'épaule, 
au corps, et au fond. Le décor est divisé en cinq zones par 
deux rainures et combine tirets et hexagones gravés, et 
facettes en creux ovales. Cette pièce rappelle immédiatement 
l'amphore de la tombe 217 de la Jacobstrasse de Cologne, 
qui comprenait deux monnaies des années 330--340.24 

Notons aussi deux bouteilles en verre incolore très fin à 
décor incisé qui devaient appartenir à un service de table 
(Fig. 3.4). La forme en elle-même à une ou deux anses n'a 
rien de remarquable (Trier 125) et date des IIIe et IVe siècles, 
mais ces pièces se signalent par la qualité du verre 
parfaitement incolore, sa minceur de l'ordre d'un mm ainsi 
que par le décor soigné de rainures.25 Elles trouvent de bons 
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Fig. 3 Vaisselle gravée (89.469.9-12) de Douch; dessin Ayman Hussein IFAO, échelle 1:4 
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Fig. 4 Vaisselle soufflée (89.469.18-20 et 27) de Douch; dessin Ayman Hussein IFAO, échelle 1:3 

parallèles en Nubie, notamment à Karanog26 dans un 
contexte des années 225 à 275 apr. l-C. Enfin une dernière 
pièce dont la forme est difficilement identifiable, portait un 
décor abrasé de petits et de grands ovales et pourrait être 
datée du début du ve siècle. D'autres pièces en verre gravé 
ou en verre abrasé ont été découvertes à Douch, dont quatre 
avec des inscriptions.27 

VERRE SOUFFLÉ 

Un ensemble de vases en verre soufflé sans décor particulier 
a été également mis au jour dans ce contexte. On note une 
série de coupelles ou de fragments leur appartenant 
(coupelle à lèvre évasée en verre violet, coupelle 
tronconique à lèvre évasée et renflée et à base annulaire 
lisse en verre incolore (Fig. 4.1), deux bases annulaires à 
décor de croisillons en verre vert et bleu vert), ainsi que 
trois assiettes ovales à lèvre ourlée vers l'extérieur (Fig. 
4.2) ou lèvre renforcée (Fig. 4.3), en verre vert ou incolore. 
D'autres fragments se rattachant à des assiettes ou des plats: 
jatte à lèvre déversée en verre vert jaune, petite assiette à 
lèvre renforcée et parois obliques en verre vert jaune avec 
un fil rapporté sous la lèvre, fond de plat à base annulaire 
lisse en verre vert jaune, base annulaire d'un grand plat 
ovale en verre vert. On mentionnera pour en terminer avec 
les vases ouverts qui font tous partie de la vaisselle utilisée 
quotidiennement dans l'Egypte romaine tardive, deux 
coupes à lèvre coupée et bord concave en verre vert jaune, 
l'une d'entre elle décorée de pastilles bleues, qui faisaient 
probablement office de lampe et qui datent de la fin du Ive 
siècle et du début du ve siècle. 

Trois amphores en verre vert présentaient 
vraisemblablement une forme très allongée avec une 
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embouchure en entonnoir ornée d'une fil appliqué, deux 
anses à trois boudins, un long corps ovoïde à épaule marquée 
se terminant en un bouton allongé (Fig. 4.4). Elles pouvaient 
être de très grande taille, comme une pièce découverte à 
Éphèse qui mesure plus de quarante centimètres,28 d'autres 
d'une forme légèrement différente au niveau des anses et 
du fond sont conservées au Musée de l'Université de Yale.29 

Imitant les amphores de type spatheion, elles servaient peut
être, comme l'a proposé L. Taborelli, au transport du vin.30 

CONCLUSION 

Ce lot d'une trentaine de pièces semble assez homogène: la 
plaque mosaïquée détonne certes par sa date, mais sa toute 
petite taille comme le fait que d'autres éléments semblables 
ont été découverts dans d'autres points de la forteresse 
amènent à l'exclure du groupe et à la considérer plutôt comme 
une intrusion. La datation des deux bouteilles en verre 
incolore à décor incisé, ainsi que celle du plat incolore est 
difficile, faute de parallèles, mais l'ensemble des pièces se 
place sans conteste dans le Ive siècle et au début du v e siècle. 

Cet ensemble étonne au premier abord par sa richesse et 
son bon état de conservation. La bonne conservation des 
objets s'explique d'un côté par la nature même du contexte 
d'enfouissement désertique, et de l'autre par le fait que 
Douch a été abandonné au début du ve siècle et que ces 
pièces proviennent, comme nous l'avons dit, de la dernière 
phase d'occupation de la forteresse, aucune perturbation 
n'est donc venue de réoccupations postérieures, comme 
c'est par exemple le cas à Alexandrie, ou encore dans la 
plupart des sites de la vallée du Nil et du Delta. 

Une deuxième réponse est fournie par l'état même de la 
recherche sur le verre en Egypte. Depuis les fouilles de la 
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première moitié du xxe siècle, peu des sites datés de 
l'époque romaine tardive ont été fouillés et publiés, et les 
nécropoles des grandes agglomérations ont été peu touchées 
par l'activité archéologique. On ne dispose donc pas d'un 
échantillonnage semblable par exemple à celui des riches 
tombes de Cologne ou de Rhénanie. Cet état est en train de 
changer grâce à l'étude des fonds anciens comme celui d'Ain 
et-Turba ou de Coptos, et grâce aux fouilles plus récentes 
effectuées à Alexandrie, dans le Fayoum, dans les déserts 
libyque et arabique. 

De plus, l'étude catégorie par catégorie (verre mosaïqué, 
verre gravé, verre soufflé dans un moule, verre peint ... ) 
montre qu'en 'raclant les fonds de tiroirs', on arrive à 
constituer des groupes numériquement non négligeables de 
pièces dites de luxe découvertes en Egypte. C'est pourquoi, 
même si, au départ, on pouvait penser avoir à faire ici à la 
découverte d'un trésor de verres, tout comme on avait dans 
la même forteresse un trésor de bijouteries rituelles, il me 
semble aujourd'hui qu'il s'agit plutôt d'un vaisselier, certes 
riche, mais peut-être pas aussi inhabituel que l'état des 
découvertes égyptiennes ne pourrait le faire imaginer. Des 
objets de même nature ayant été découverts hors de la 
forteresse dans les maisons de la ville, la question du 
possesseur de ce vaisselier, peut-être un militaire, n'est 
probablement pas aussi significative que l'on pourrait le 
penser au premier abord. 

La constitution de ces groupes techniques amène à 
s'interroger sur les lieux de production de ces objets et sur 
la notion d'une communauté de goûts qui existerait à travers 
tout l'Empire pour certaines catégories techniques et qui 
ferait que l'on aurait pu produire dans des régions bien 
éloignées le même type de pièces. Cela est vrai, semble-t
il, pour le verre gravé ou le verre soufflé dans un moule; en 
revanche, pour le verre mosaïqué, on a à faire à une 
production proprement égyptienne, qui n'a été que peu 
diffusée à l'extérieur; pour le verre peint, il semble possible 
de commencer à définir des styles régionaux différents. 
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KANISKIA: GLASS AND METAL OPENWORK LAMPS 

E. MARIANNE STERN 

This paper focuses on glass cage cups and their relationship 
to openwork metallamps, which were probably called 'little 
baskets' in antiquity. Two groups of cage cups have been 
identified. In one of these groups, the cage is a simple 
geometric pattern of contiguous circles, also known as 
Netzdiatrete in German. The other group has a figurai cage.' 
The following thoughts are based on my work on the ancient 
glass from the Athenian Agora.2 

The American excavations in the AthenianAgora produced 
fragments of a unique figurai cage cup (Fig. 1). These 
fragments, which were found in a rich house that was 
destroyed by the Herulians in 267 CE, were published by 
Gladys D. Weinberg.3 Two additional fragments were 
identified after her publication (G 675a, b). There are now 
eight small fragments in ail. In its time, the cup must have 
been quite spectacular. The glass is extremely thin. The cup 
itself is colourless. The delicate leaves and stems that make 
up the cage are translucent blue. One fragment depicts a 
songbird. The cage was attached to the interior cup with 
colourless posts, as well as with colourless long, thin walls 
that curve both horizontally and vertically. 

Leaves and stems are known from other figurai cage cups, 
but as Dr Weinberg pointed out, the songbird is unique. Not 
enough is preserved to identify the subject, but 1 would like 
to suggest a possible theme. Songbirds play an important 
role in ancient hunting scenes that depict the catching ofbirds 
with sticks smeared with birdlime, a sticky plant product. 
This subject is shown on several archaic and classical Greek 
vases, and in a late Roman mosaic floor from Oderzo.4 

Hunting with lime-sticks makes use of the songbirds' habit 
of mobbing their enemies. The hunter sets up an owl as a 
decoy. The songbirds arrive in flocks and try to chase the 
owl away by screeching at him. They are caught alive when 

Fig. 1 Cage cup. Athens, Agora G 547a- f and G 675a, b. 
Max. Dim. (songbird, top, centre) 43mm; photo: Agora 
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they perch on the sticky lime-sticks placed in the branches 
around the owl.5 

My suggestion that the Agora cage cup may have shown a 
similar subject is, of course, highly speculative, but the 
depiction of hunting with lime-sticks on a late antique 
openwork gold cup 6 shows that the subject would have been 
suitable for a figurai cage cup. The openwork gold cup is 
thought to have had a glass liner, a feature linking it with a 
group of early Byzantine openwork silver vessels that were 
used as lamps. 

The silver lamps are part of a rich treasure of ecclesiastical 
silver that was discovered in south-western Turkey in 1961 . 
It is currently known as the Sion Treasure.7 The entire treasure 
consists of about 60 objects, including sorne 20 lamps. It is 
firmly dated to the mid 6th century by hallmarks stamped on 
sorne of the objects and by inscriptions found on others. The 
openwork lamps are shaped like large stemmed goblets, and 
they have three eyelets for suspension chains (Fig. 2). The 
interior liners, which are now missing, were originally made 
of glass. The glass vessel was the lamp proper. It would have 
been filled with water, upon which the oil and a wick holder 
floated. Plain goblet-shaped glass lamps with suspension 
loops are not particularly common in controlled excavations, 
but they are known from Gerasa in Jordan, from the northern 
coast of the Black Sea,8 and from other sites. 

The concept of providing an openwork metal vessel with 
a glass liner can be traced back to the Roman imperial period. 
A treasure hoard excavated at Traprain Law in Scotland and 
assigned to the 4th or early 5th century includes the remains 
of a silver mount (Fig. 3).9 The delicate openwork has long 
been recognized as the mount for a large hemispherical glass 
bowl. The openwork design of contiguous circles is curiously 
reminiscent of glass cage cups. The connection is, in fact, 
even closer. On the interior of the mount are small flat-topped 
studs, placed at intervals of about 15mm, which apparently 
supported a glass liner. They obviously imitate the struts of a 
glass cage cup.'o The shape of the bowl with the silver mount 
would have been similar to that of a sha1low cage cup formerly 
in the Constable-Maxwell Collection." 

In the archaeologicalliterature, cage cups are often called 
diatreta (derived, via Latin, from the Greek diatetrainein, to 
bore through) because they are thought to have been made 
by cutting and grinding a thick glass blank. This hypothesis 
has been challenged in recent years by Rosemarie Lierke, 
who suggests that cage cups were made by pressing hot glass 
through a perforated mould.'2 Using a mould and a moist 
wooden plunger, the artisan first made a solid-walled outer 

Author ~ Note. 1 offer this paper as a tribute to Gladys D. Weinberg 
(1909-2002), in recognition of the light she has shed on the study 
of ancient glass. 
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Fig. 2 Openwork silver lamp from the Sion Treasure. Byzantine 
Collection, Dumbarton Oaks, Washington, D.C., acc. no. 63.36.25; 

photo: © the museum 

cup. Then a second, perforated mould was placed inside the 
glass cup, and a second gob ofhot glass was pressed into that 
mould to form the inside cup. The plunger forced part ofthe 
glass through the perforations so that it touched the outer 
bow!. The struts connecting the cage to the inside bowl were 
thus formed by the glass that was pushed outward through 
the perforations. The result was a double-walled vesse!. The 
glass between the struts was then cut away, and ail of the 
edges were ground to create an openwork cage. This proposed 
manufacturing technique still would have required a 
considerable amount of grinding, cutting, and polishing, but 
it obviates the most labour-intensive and critical parts of 
grinding the entire vessel from a blank. 

Fig. 3 Silver mount from Traprain. After Curie [note 9], pl. 
XXVIII, no. 109 

Lierke's suggestion that an ancient glassworker could have 
used a perforated mould initially struck me as an anachronism, 
based on the use of such moulds in contemporary 
glassblowing. However, perforated moulds were not unknown 
to Roman and Byzantine glassblowers. An unusual openwork 
silver cup in the British Museum encloses a blue glass cup 
that can have been made only by blowing the glass directly 
into the silver mount.13 There is no other way in which the 
glass could have been made to bulge through the perforations. 
Donald Harden and Fritz Fremersdorf dated this object to 

the 1 st and 4th centuries, respectively. 1 used to suspect that 
it might have been made in the 19th century, precisely because 
ofthe perforated mould. 

The earliest datable evidence for the use of a perforated 
mould is provided by an openwork silver skyphos with a 
blue glass liner from a 4th-century grave at Varpelev in 
Denmark (Fig. 4).14 Below the rim is a Greek inscription, 
'EYTYX(OL' (successfully). The foot is missing. The silver 
mount is broken in several areas, but it has left impressions 
in the glass. In addition, the glass bulges outward in the 
interstices of the silver mount. These features are indications 
that the glass cup was blown directly into the openwork silver 
mount. 

Fig. 4 Openwork silver skyphos with blue glass liner, from 
Varpelev, Denmark. National Museum ofDenmark, Copenhagen, 

no. C 3068; photo: © the museum 

This brings us back to the silver lamps in the Sion Treasure. 
Sorne of these lamps are shaped in such a fashion that they, 
too, are thought to have been provided with glass liners that 
were blown directly into the perforated mount. The rim of 
the lamp depicted in Figure 2 curves sharply inward. If the 
liner had been inserted separately, it would have needed to 
be small enough to pass through the rim, which would have 
resulted in an extremely loose fit. 

Susan Boyd suggested that the ancient name of these 
openwork lamps was canistrum, a Latin word meaning 
'basket', and specifically one woven of cane or reed. Because 
a woven basket is characterized by its interstices, canistra 
would have been an appropriate term to apply to the 
openwork silver lamps of the Sion Treasure. 15 At the time, 
Boyd had to base her hypothesis on 8th-century written 
sources that refer to canistra argentea (silver baskets) as a 
specific type of lamp used in churches (mentioned, among 
other places, in the ancient papal history known as the Liber 
Pontificalis).16 

Recently published epigraphical evidence confirms that, 
in the 5th century, a specific type oflamp was aIready called 
'basket' in Egypt. The term appears in a list of 17lamps and 
lighting paraphemalia inscribed in Greek on an ostrakon in 
the Petrie Museum of Egyptian Archaeology at University 
College in London (UC 32217).17 The list begins with lychniai 
hyalai (glass lamps), and the last item is kaniskia (little 
baskets). There is no mention of the material from which 
they were made, but they are thought to have been metal 
lamps. Kaniskion (sing.) is the linguistic equivalent of the 
Latin canistrum. The English term cane preserves the root 
of the word. 
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A glass kanisldon is mentioned in an early 2nd-century 
papyrus from Egypt, a personal letter confirming the receipt 
ofvarious items: 

Ptolemaeus to Horis his brother, greetings. 1 have 
received a saddle-cloth from Sarapas, and a Spanish 
outfit, half-wom and repaired, and a striped (?) 
garment, likewise half-wom, and for my boy a purple 
hood, unfulled, and another tunic, emerald green
ail in a new linen wrapping; and a glass basket 
(kanisldon hyeloun) and ajar ofpickled fish and a 
mattress and ... tin . . . in ... a child's white tunic and 
a chest and a rod. 1 have not received the mina of 
lotus-coloured (?) wool. Send Tryphon or the mistress, 
since the master himself is helping me. 1 have pawned 
the white cloaks for the price of corn so that we can 
eat. 1 pray for your health, 1 have borrowed eight 
drachmas from Tryphon.18 

Interestingly, this kanisldon, like the 5th-century example, 
is associated with Egypt. It has been suggested that it was a 
glass lamp or liner for a metal openwork lamp,19 but glass 
lamps did not become objects for everyday use until the first 
half of the 4th century.20 Glass imitations ofpottery oillamps 
are known from Ist and early 2nd-century contexts,21 but it is 
doubtful that they actually functioned as such. Non-functional 
trinkets seem out of place among the utilitarian items listed 
in the papyrus. 

The context of the papyrus suggests to me that the object 
in question was not a basket made of glass, but a glass vessel 
in a wickerwork basket. In Greek, a material adjective can 
refer to just a portion of an object. One is reminded of the 
cylindrical storage bottle encased in wickerwork that is 
depicted on a late 2nd-century mosaic from El Jem.22 Another 
possibility, perhaps less likely but attractive for glass 
historians, is that the finalletter in 'hyeloun' is superfluous, 
an error frequently found in papyri of the period, although 
nowhere else in this particular example.23 In this case, hyelou 
would be the genitive of the substantive' glass' , and the phrase 
would translate as a basket (full) of glass, be it raw glass or 
cul let collected for recycling. 

Marie-Dominique Nenna associates the object with bronze 
canistra, wide, flat-bottomed baskets that are sometimes 
provided with feet.24 Glass vessels shaped like bronze canistra 
appear in Roman wall paintings in the House of Augustus on 
the Palatine, in the Villa F amesina, and in a tomb at Morlupo.25 
While 1 doubt that the papyrus refers to such a luxury vessel, 
the shapes of the vessels in the wall paintings accord weil 
with the definition given in Liddell and Scott's authoritative 
Greek-English dictionary, which states that kanisldon is the 
diminutive of the word for bread basket. If the vessels in the 
wall paintings have been identified correctly, it would seem 
that the meaning of kanisldon evolved over time in much the 
same way as the meaning of canistrum. According to literary 
evidence, canistrum in the early Roman period referred to a 
broad, flat -bottomed vessel, usually ofbasketry, but also made 
of gold, silver, and pottery; it served to hold honey, oil, and 
other vessels.26 By the early Byzantine period, both words 
designated a specific type oflamp.27 

Several years ago, David Whitehouse argued that sorne 
glass cage cups served as lamps.28 His starting point was an 
acquisition in Coming (Fig. 5) provided with a metal 
suspension chain that was probably a later addition. His 
argument for suggesting that cage cups served not only as 
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Fig. 5 Cage cup. The Coming Museum of Glass, acc. no. 87.1.L 
After David Whitehouse, Roman Glass in The Corning Museum 
of Glass, 1, Corning: the museum, 1997, 380, no . 478B; 
reproduced by courtesy of the Corning Museum of Glass; drawn 

by Jill Thomas-Clark 

drinking vessels but also as lamps is, in my opinion, 
convincing. In this respect, the cage cups can be compared 
with several4th and 5th-century glass shapes that are known 
to have been used for both drinking and lighting (for example, 
cones and goblets). In fact, ail of the early glass lamps have 
the same shapes as drinking vessels. 

Moreover, there is literary evidence that, in the 4th and 5th 
centuries, the word for 'basket' could refer both to a lamp and 
to a drinking vessel. The 4th-century commentator on Virgil, 
Servius, writes, ' hodieque . . . pocula in canistris argenteis 
adponuntur ' (nowadays .. . drinking cups are placed in silver 
baskets).29 In other words, canistra argentea (silver baskets) 
were not only a type oflamp (see above), but also mounts for 
drinking cups. One is reminded ofthe openwork silver skyphos 
with a blue glass liner from Varpelev (see Figure 4). 

As is the case with the silver lamps, the interstices of glass 
cage cups evoke the interstices of a woven basket. Perhaps it 
was precisely the spectacular openwork cage that caused the 
term kanisldon to become associated with the interstices of 
the basketry, rather than with its broad, flat-bottomed shape, 
as had been the case in the 1 st centuries BCE and CE. At the 
same time, the cage continued to evoke the concept of a basket 
containing another vessel. 

In conclusion, 1 would like to suggest that cage cups used 
as lamps were called kanislda in the Greek-speaking east 
and canistra in the west, and that these terms were expanded 
to encompass alllamps enclosed in a mount, irrespective of 
the material from which the mount was made. The liner had 
to be transparent in order for the light to be seen from below. 
Glass cage cups, which were created in the first half of the 
4th century or earlier, appear to be the earliest openwork 
lamps in any material. Conceivably, they were the tirst lamps 
to be called baskets. The light shining through the interstices 
of the cage or metal mount would have created the impression 
of a basket decorated with glowingjewels. The Christian Latin 
poet Sedulius (c. 435 CE) mt!ntions just such bejewelled 
baskets, canistra gemmata.30 
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GLASS FROM AN EARLY MEDIEVAL SETTLEMENT IN SWITZERLAND 

SYLVIA FÜNFSCHlLLING 

After the fall of the limes in AD 268, northem Switzerland 
was once again a border region of the Roman Empire. T)1e 
right bank of the Rhine was settled by the Alemanni, 
Germanic tribal groups that, during the 3rd and 4th centuries, 
operated as Roman allies and adopted many aspects of 
Roman culture. Throughout the 5th century, northem 
Switzerland was stilliargely Roman. From the 6th century 
onward, we find increasing indications of an influx of 
foreigners. The Romans relinquished the custom of grave 
goods toward the end of the 4th century, and so we must 
rely on excavations of settlements and the graves of the 
Germanic population in order to glean information about 
glass from this period and later. 1 

The settlement that is the focus of this paper is called 
Lausen-Bettenach.2 1t is located about 20km from Augusta 
Raurica in the valley of the Ergolz, on a road that was built 
in Roman times. The Roman structural remains could have 
belonged to a farmstead or to an outpost built to keep watch 
over the source of the Roman water supply for Augusta 
Raurica. The Roman structure is situated on the si de of the 
valley, and the early medieval remains are a little lower 
down the slope. Ditches, stone structures, and graves have 
been found, as well as an early medieval burial chape!. The 
settlement cannot have been founded earlier than about the 
beginning of the 5th century, and a date as late as the 6th 
century is possible. Lausen-Bettenach was continuously 
inhabited until the early 13th century. 

A little closer to Augusta Raurica, in the same valley, 
lies the Roman villa rustica of Liestal-Munzach,3 where 
both late antique and early medieval finds have been 
discovered. The excavations of the 1950s and 1960s 
concentrated mainly on the Roman material, leaving the 
early medieval structures largely unrecorded. 

The Castrum Rauracense, which succeeded the town of 
Augusta Raurica in importance from the 4th century onward, 
lies in the immediate vicinity of the two sites already 
mentioned. Because it retained an undiminished influence 
over the surrounding area, it also deserves discussion here. 

Inevitably, any evaluation of small fragments from the 
excavation of a settlement willleave question marks. The 
diversity of these fragments makes it difficult to construct 
detailed typologies for them of the kind that was established, 
for example, for Merovingian glass in France,4 on the basis 
of complete vessels from graves. It is not always possible 
to offer conclusive, logical classifications ofthe insignificant 
fragments from settlements as belonging to particular 
variants of vessel types. Here, changes in glass colour, 
quality, and manufacturing techniques, as weil as the 
evidence of associated pottery finds, must offer assistance. 

In Lausen-Bettenach, dating has been established on the 
basis of stratigraphic data and the archeological material as 
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Fig. 1 Cone beakers or horns. Lausen-Bettenach: nos. 1,2, 4,5, 
and 8; Castrum Rauracense/Kaiseraugst: nos. 3, 6, and 7; Basel
Gotterbarmweg, no. 9; and Basel-Kleinhüningen, no. 10. Scale 
1:3 

a whole.5 A great deal of material from one of the main 
layers, S20-40, is of the 4th century, but this layer also 
contains very late Roman finds, which must date to the end 
of the 4th century or the beginning of the 5th century, and 
even later material. The latter includes numerous 
Theodosian coins, which in this region were still being used 
as regular currency as late as the 6th century. The evidence 
suggests that an intensification or renewal ofthe settlement, 
probably following a flood, could not have occurred before 
the early 5th century. The end ofthis sequence oflayers is 
probably datable to about the middle of the 6th century. As 
in most settlements, the proportion of glass in relation to 
pottery is smal!. 

There is little glass dating from the imperial period. It 
includes ribbed bowls (Isings form 3), goblets (Isings form 
85), and square jugs (Isings form 50), as well as a few 
fragments of closed vessels. From the well represented late 
Roman period (the 4th and early 5th centuries), there are 
20 cracked-off rim fragments from conical beakers (Isings 
forms 106-109), a beaker (Isings form 96), and a body 
fragment with blue knobs. Two rim fragments may belong 
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and help : R. Marti, H. Amrein, P. Kamber, G. Helmig, E . 
Baumgartner, Ch. Martin-Pruvot, M. A. Haldimann, L. Sagui, and 
A. Rotloff. The text was translated by 1. Aitken. 
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to bottles with funnel necks, similar to Isings form 104.
Five rim fragments and two indented body fragments can
be identified as bowls of Isings forms 116 and 117. Two
small body fragments display a mould-blown honeycomb
decoration. The colours are greenish to yellowish green,
and in sorne cases the quality is still quite good. We have
here a typicallate Rom,an assemblage, similar to that from
the 4th and early 5th centuries found in the Castrum
Rauracense and other late Roman sites in Switzerland.

Glass from early medieval vessels (late 5th to 7th
centuries) is also fairly weil represented. Sorne types may
still have been in use during the 8th century. It is difficult to
distinguish glass from the transitional period (that is, from
the 5th century) because in this area we do not know exactly
how far into the 5th century late Roman types continued to
be used. In the case ofLausen-Bettenach, we must almost
assume that late Roman types continued in use throughout
the 5th century. In the course of that century, as a rule, we
find the first appearance ofglass vessels that pave the way
for types typical of the 6th century. In Lausen-Bettenach,
these include cone beakers, or horos, with rounded rims,
applied self-coloured glass trails, and diagonal mould-blown
ribs (Fig. 104,5, and 8; undecorated, Fig. 1.1 and 2). Rim
fragments that are straight or slightly sloping belong to so
called bell beakers, which may or may not have had knobs
on the bottom. Only one fragment can definitely be said to
have come from the knobbed variety (Fig. 2.7). There has
been a clear change in the colour as weIl as the quality of
the glass: shades ofbrown, olive, and amber are dominant,
and the glass frequently contains bubbles. Most of the
enamel trails are very thinly applied, and they are usually
marvered.

At least 14 individual vessels are represented. Three
examples of bowls with rounded rims and conical sides,
which are a continuation of Isings forms 116 and 117, can
be identified (Fig. 3). A brown base fragment belongs to a
type of mould-blown bowls that, in France, often occurs
with Christian motifs (Fig. 3.5). One body fragment has
white trailed decoration, while there is no sign of any
decoration on the rim fragment (Fig. 3.1 and 2). The latter
is made of light blue glass. This colour, typical of the
imperial period, became popular again in the 7th century. It
is most prevalent in the Mediterranean region, but it also
occurs north ofthe Alps.

Twelve fragments of palm cups (Fig. 4) probably date
from the late 6th or 7th century, as is indicated by the slightly
inward-curving nms. One base fragment displays mould
blown decoration (Fig. 4.3), whi1e a fairly large rim fragment

and a side fragment suggest the beginning ofa rib. One of
the fragments (Fig. 4.6) can definitely be assigned to a
context, the latest date ofwhich has been estimated as about
the mid 6th century. In England, palm cups are known from
the second half of the 6th century onward, although they
were most widely distributed in the 7th century.6 The two
examples with outfolded rims must be from the 7th century
or later (Fig. 4.9 and 10).

One fragment can be dated unambiguously to the 8th to
10th centuries. It is a body fragment that is almost black,
with marvered trails that were originally turquoise but are
now whitish.7 There is no sign ofCarolingian reticella glass,
red-streaked glass, or vessels with a separately added rim.8

A small outsplayed nm ofopaque white glass may belong
to the Il th century, but unfortunately the date cannot be
confirmed by the archeological context. Even ifone or two
of the aforementioned types may have continued into the
8th century, it is evident that, beginning in that century, glass
became a rarity.

In the nearby villa rustica of Liestal-Munzach, which
was at least partly inhabited in the early Middle Ages, a
fragment ofa bell beaker with white trailed decoration (Fig.
2.9), two bowl fragments (Fig. 5.3 and 4), and two palm
cups have been discovered (Fig. 4.11 and 12).9

Fig. 3 Bowls. Lausen-Bettenach, nos. l, 2, and 5; Basel
Kleinhüningen, no. 3; and Basel-Bernerring, no. 4. Scale 1:3

If we compare Lausen-Bettenach with the far larger
excavation inside the Castrum Rauracense, we can see that,
in the latter, hardly any glass from the 5th and 6th centuries
has survived. The greenish bowl with an outsplayed, rounded
rim (Fig. 5.6)1° may be a transitional vessel from the late
4th or early 5th century, since the colour and quality of the
glass indicate that it cannot be from the imperial period. It
may be similar in type to late footed bowls. Il A similar date
- perhaps c. AD 400 - may be assigned to a fragment of a
bowl with white enamel trails, which has a parallel in the
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Fig. 4 Palm cups. Castrum RauracenseIKaiseraugst, nos. 1,2,4, and 8; Lausen-Bettenach, nos. 3, 5-7, 9, and 10; and Liestal
Munzach, nos. II and 12. Scale 1:3

Fig. 5 Pouch-shaped vessels. Castrum Rauracense-Kaiseraugst,
nos. 1,2, and 5; and Liestal-Munzach, nos. 3 and 4. Transitional(?)
glasses. Kaiseraugst-Schrnidmatt, no. 6; and Augusta-Raurica, no.

7. Scale 1:3
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tradition lived on in late Roman glass types. Only a few
forms changed. More distinct changes began in the second
halfofthe 5th century, and they became more fully realized
in the 6th century. The glass of north-western Switzerland
was subject to very extensive Merovingian' influence.

The types found are almost exclusively beakers and
bowls. Botties are extremely rare. 19 The beakers display the
same changes that are seen elsewhere; they becorne
increasingly conical until the flat bases disappear, while the
rims become rounded. The bowls hark back to the
hemispherical or conicallate Roman forms, and their rims
also become rounded. They are rarely found, and they
disappear during the 6th century. The favourite method of
decoration is the application oftrails, either self-coloured
or, more often, white, and usually marvered. The bell-shaped
beakers with trailed decoration are evidently a regional
variation.20 Palm cups are fairly well represented in the 7th
century and later.

In this region, stemmed goblets are definitely imports
from northern Italy. Only five examples have been found:
one from Basel (Fig. 6.5),21 two from Bülach,22 one from
Stein am Rhein (Fig. 6.4),23 and one from Schleitheim.24

The latter two sites are close to Lake Constance and the
trade route along the Rhine Valley to northern Italy, which

cemetery at Mayen (Fig. 5.7).J2 Although this vessel was
accompanied by pottery from the 1st century, it is significant
that it was found on the site ofa 1ate Roman fortification in
the upper town and that it does not have the appearance of
imperial glass. 13

Also at the Castrum Rauracense, there are 5th-century
cone beakers or horns with diagonal mould-blown ribs (Fig.
1.7). The simple, rounded rims could belong either to horns
or to bell beakers; only one wall fragment can be definitely
identified (Fig. 2.8). Pouch-shaped vessels with white
enamel trails date from the 5th or 6th century (Fig. 5.1 and
2). The mould-blown base belongs to a conical bowl or a
palm cup (Fig. 4.4). From the cemetery in the fortress, there
are just four glass vessels from early medieval burials: a
bell beaker with trailed decoration (Fig. 2.13), two palm
cups (Fig. 4.1 and 2), and a small round-bodied bottle (Fig.
6.3).14 Another three vessels, discovered in the 19th century,
seem to come from the cemetery ofthe fortress: a bell beaker
with rounded bottom and white trail (Fig. 2.11), a palm cup
with pontil mark and rounded rim (Fig. 4.8), and a bottle
with white zigzag trails around the body and simple trails
around the neck (Fig. 6.2).15

In nearby Basel, the only known early medieval glass
vessels come from cemeteries. Patterns of archeological
remains within the settlement area were permanently
disrupted by the continuai major building projects of the
Middle Ages. We have evidence oftwo conical bowls with
white enamel trails (Fig. 3.3), two pointed conical beakers
with diagonal mould-b10wn ribs (Fig. 1.10), and a round
bodied bottle with self-coloured trailed decoration from the
Basel-KleinhÜllingen graveyard (Fig. 6.1 ).16 One ofthe two
greenish beakers, which still has a flat base (like the late
Roman beakers), can be dated to the second half of the 5th
century on the basis of associated grave goods. In the
Frankish graveyard ofBasel-Bemerring,17 four glass vesse1s
were found: a bell beaker with a terminus post quem of
560-570 (Fig. 2.12); a bowl with a cracked-off rim and
white enamel trails in a feather pattern, with a terminus post
quem of c. 550 (Fig. 3.4); an undecorated bowl from the
late 6th century; and a stemmed goblet from a grave that,
judging from the grave goods, can be dated to the second
quarter of the 6th century (Fig. 6.5).18

From all the evidence, it becomes clear that, until roughly
the mid-5th century or perhaps slightly later, Roman
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but a distant similarity to Roman ones. The increasing
disappearance of feet and footrings, which were replaced
by plain bases, can be seen as typically 'un-Roman'. It is
true that the bases of Mediterranean conical beakers also
became progressively smaller, but here we are often dealing
with lamps, which were suspended in holders. It is also in
the Mediterranean region that stemmed goblets with
prominent bases developed, a further evolution of folded
bases. There, the so-called wine glasses replaced the simple
beakers as Isings forms 106-9.

Continuity can, however, be observed in the actual use
of glass itself. In well-to-do households, drinks continued
to be served in glasses, most frequent1y in beakers and bowls.
BottIes and pouring vessels are rare. We still do not know
exactly where the workshops for Merovingian glass were
situated, but it is very probable that they were in northern
France (for example, in the Argonne region). There may
also still have been Roman peoples producing glass, since
'Roman' traditions continue to emerge in the glass of the
late 5th and, to sorne extent, 6th centuries. One example is
the bowl with cracked-offrim and enamel trails from Basel
Bernerring (Fig. 3.4).

ENDNüTES

Fig. 6 Botties. Castrum RauracenselKaiseraugst, nos. 1 and 2;
and Basel-Kleinhüningen, no. 3. Wineglasses. Stein am Rhein,

no. 4; and Basel-Bemerring, no. 5. Scale 1:3

continued to operate weil into the late Roman period and
beyond. Northern Italian influences have also been found
in other places in Raetia (for example, on the Lindenberg
near Kempten, and in Augsburg). While in northern
Switzerland glass from the late 5th century onward finds its
parallels in regions along the Rhine, as weil as in France
and Belgium, the Valais and the area around Geneva go
their own way. Here the links with the Rhone Valley and
northern Italy, with their Mediterranean influences,
remained active for a longer time, and the few glasses that
have survived are more closely related to the south than to
the north.

Too little is known about the situation in eastern, western,
and central Switzerland. Remains of an early medieval
settlement were found next to the Sézegnin cemetery in the
canton of Geneva,25 but it appears that there are no glass
finds to match the rich pottery materia1. On a second site,
about SOlan west of Augusta Raurica, rims of palm cups
and bell beakers have been found. 26 From a smail site near
Payeme, Vaud, 286 ceramic fragments, eight fragments of
stone vessels, and one glass vessel are reportedY Lausen
Bettenach, where the late medieval settlement was not built
upon at sorne subsequent date (and is therefore relatively
undisturbed), offers particularly favourable conditions. As
glass from settlements is commonly found in very small
pieces, often no attempt is made to include it when
archeological findings are presented, the assumption being
that nothing can be said on the basis ofsuch tiny fragments.

It seems doubtful how far we can speak of continuity. It
is true that the Merovingian types developed from late
Roman ones, but both the colouring and the quality of the
glass changed, and even the shapes fairly quickly lost aIl

1 This is a very comp1ex subject, and only a preliminary survey
can be ofIered here. Many of the conclusions are provisional,
since most of the material awaits specialized investigation. It is
only recently, thanks to improved excavation methods, that it has
been possible to obtain any useful results from excavations of
settlements that have included early medieval structures (as weil
as older material) and associated finds. In the past, the upper Jayers
were usually removed by heavy machinery and destroyed in the
process. While a great deal is often known about early medieval
cemeteries, grave goods can provide only a limited view of
everyday life in the local area.
2 R. Marti, Zwischen Romerzeit undMittelalter: Forschungen zur
frühmittelalterlichen Siedlungsgeschichte der Nordwestschweiz
(4.-10. Jahrhundert) ,Archaologie und Museum, 2000, 41A(text),
240-2, and B (catalog), 126-57.
3 S. Fünfschilling and B. Rütti, 'Rômische und frühmittelalterliche
Glaser von Liestal-Munzach', in ed. J. Tauber, Keine Kopie an
Niemand. Festschriftfiir J Ewald, Archaologie und Museum, 39,
Liestal: Archaologie und Kantonsmuseum Baselland, 1998,49
61.
4 J.-Y. Feyeux, 'La Typologie de la verrerie mérovingienne du
nord de la France', in ed. D. Foy, Le Verre de l'Antiquité tardive
et du haut Moyen Age, Guiry-en-Vexin: Association Française
pour l'Archéologie du Verre and Musée Archéologique
Départemental du Val d'Oise, 1995, 109-37; P. Perin, 'La Datation
des verres mérovingiens du nord de la Gaule', in Le Verre de
l'Antiquité . .., 139-50.
5Marti [note 2], 418, 126-57.
6 V. Evison, 'Glass Vessels in England, AD 400-1100', in Glass
in Britain andlreland, AD 35O-1100, ed. J. Priee, British Museum
Occasional Papers, 127, London: British Museum, 2000,52, figs.
3 (AD 550-700, very common) and 4 (AD 700-900, fewer
variants, less common).
7For a similar vessel fragment, see P. Steppuhn, 'Die Glasfunde
von Haithabu', Berichte über die Ausgrabungen in Haithabu, 32,
1998, colour plate, no. 186, 'black' with whitish trails.
8 R. Marti has noted that fragments of Carolingian vessels are
known from a site near Basel/Augst.
9Fünfschilling and Rütti [note 3], 61, fig. 9.83-7.
10 Inv. no. 1983.2740, greenish, from Kaiseraugst, Schmidmatt,
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with coins from the first halfofthe 4th century AD. ln this building,
Iying outside the castrum, a small group of 4th-century material
was found. There is strong evidence for settlers even in the
following century.
11 H. Cabart and J.-Y. Feyeux, 'Verres de Champagne: Le Verre à
l'époque mérovingienne en Champagne-Ardenne', Bulletin de la
Société Archéologique Champenoise, 1995, 57, fig. 31.122. The
bowl shown in fig. 31 seems to be deeper, but the vessel is
fragmentary.
12 W. Haberey, 'Spatantike Glaser aus Grabem von Mayen', Bonner
Jahrbücher, 47,1942,279, fig. 20, Grave 25b.
13 B. Rütti, 'Die romischen Glaser aus Augst und Kaiseraugst',
Forschungen in Augst, 13, nos. 1 and 2, 1991, pl. 89, no. 2013,
bluish, white trail. The layer in which the glass was found is, for
stratigraphical reasons, younger than the ceramic, which
accompanied the glass. The situation is unclear. The site is that of
a late Roman fortified tower (unpublished).
14M. Martin, 'Das spatromisch-frühmittelalterliche Graberfeld von
Kaiseraugst, Kt. Aargau', Basler Beitriige zur Ur- und
Frühgeschichte, 5A, 1991, 148-50, and B, 1976, pl. 3, Grave 54:
bell beaker with self-coloured trail, blue-green; pl. 27, Grave 416:
palm cup with thickened, rounded rim and vertical ribbing, light
bluish green; and pl. 63, Grave 1056: round-bodied bottle, greenish
to yellow, and palm cup with thickened, rounded rim and vertical
ribbing, amber.
15 Historisches Museum Basel: nos. 24.595, bell beaker, and
24.594, palm cup; Schweizerisches Landesmuseum Zürich, no.
SLM 18911, bottle, greenish, white trail.
16 U. Giesler-Müller, 'Das frühmittelalterliche Graberfeld von
Basel-Kleinhüningen', Basler Beitriige zur Ur- und
Frühgeschichte, lIB, 1992, colour pl. 87 and pl. 45, Grave 212.11,
greenish olive.
17 M. Martin, 'Das frankische Graberfeld von Basel-Bernerring',
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Basler Beitrage zur Ur- und Frühgeschichte, 1, 1976, pis. 11.1
3 and 12.1.
18 For the dating, see ibid., 136-41.
19 At Lausen-Bettenach, no bottle was found in an early medieva1
context.
20 U. Koch, 'Glas - Luxus der Wohlhabenden', in Die Franken.
Wegbereiter Europas. Katalog zur Ausstellung, Mannheim:
Philipp von Zabem, 1996, 605-17, esp. 615, fig. 469.
21 Martin [note 17], pl. 12.1.
22 J. Werner, 'Das alamannische Graberfeld von Bülach',
Monographien zur Ur- und Frühgeschichte der Schweiz, 9, 1953,
20, fig. 3.2 and 3). The drawings are not very informative.
23 ed. M. Hoeneisen 'Frühgeschichte der Region Stein am Rhein,
Archaologische Forschungen am Ausfluss des Untersees',
Antiqua, 26, 1993,214, fig. 181, light greenish, white trail.
24 Ibid., 217, n662. There is also a foot from a stemmed goblet
in Chur, but the piece needs further investigation and a clear
dating from statigraphy and accompanying finds. See also S.
Garhois, 'Archaologische Untersuchungen zur spatromischen
Zeit in CuriaiChur', Jahrbuch der schweizerischen Gesellschaft
für Ur- und Frühgeschichte, 83, 2000, 95-147, esp. 133, fig.
57.
25 B. Privati, 'Sézegnin GE: Une unité agricole du haut Moyen
Age, Archiiologie der Schweiz, l, 1986,9-19.
26 Site of Oevelier-Courtételle, near Delémont, in the Jura. See
M. Federici-Schenardi and R. Fellner, 'Un habitat du haut Moyen
Age', Helvetia Archaeologica, 118-19, 1999,48-57; and M.-H.
Paratte Rana, G Thierrin-Michael, and J.-P. Mazimann, 'Develier
Courtételle (Jura): Récipients culinaires et vaiselle du table',
Helvetia Archaeologica, 118-19, 1999,71, fig. 10.1-3.
27 O. Castella and F. Eschbach, 'Découverte d'un habitat
mérovingien à Payerne, VO', Jahrbuch der schweizerischen
Gesellschaftfür Ur- und Frühgeschichte, 82, 1999,218.
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SIX-LüBED TANG DYNASTY (AD 658) GLASS CUPS RECENTLY
EXCAVATED IN CHINA

TAKASHI TANIICHI

Guyuan, formerly named Yuangzhou, is located in the
southem part ofNingxia Province. Since ancient times, it
has been an important military and political city in northem
China. The well-known Silk Road passed through it.

In August and September 1995, the Yuangzhou Joint
Archaeological Expedition excavated the Tang-period tomb
in Guyuan (Figs. 1 and 2).1 The tomb was identified as
belonging to Shi Daoluo (d. 655) and his wife, Kang (d.
646), both ofwhorn are reported on the epitaph to have been

buried in 658.2 The tomb contained two six-lobed glass cups
(a: H. 19mm, D. 37mrn; b: H. 21mm, D. 39mm, Th. 2-5mm).
Weathering and other damage had turned the cups an opaque
creamy white colour, but in a few places, the original clear
green colour was still evident. The exterior of the cups,
decorated with gilded bronze, is rusty, but again, there is
sorne evidence ofthe original golden colour (Figs. 3 and 4).3

Other tornbs of comparable date have yielded similar
cups. Paral1els include:

o

Fig. 1. Plan of the tomb of Shi Daoluo. From T. Taniichi et al. [note 2], 46

107



AIHVAnnales du 15e Congrès, 2001

+
A

o
+N4

~1lOO
Il

'''a-Bb:.=t.~~= __-- __ n_--_--.

t<'!>Q' +533 \ ()
~ /.532

o

+

511 • 510

human skull
:::::::::::::::: .A.~1!t

(~1!t+JT)
/~
c

+Nl

,..
'"======"====,-,="".;.;;J._j

Fig. 2 Floor plan oftomb of Shi Daoluo and his wife, with objects in situ. The cup fragments are labelled 653 and 706 in the centre part
of the tomb, and the other cup fragments were under the painted clay figure in the south-west part ofthe tomb (fragments not labelled).
Flower petaIs and water drop decoration are labelled 555, 557, 564, 568, 569, 586, 591, 598 and 747 in the north part ofthe tomb. From

T. Taniichi et al. [note 2], 77
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Six-Lobed Tang Dynasty (AD 658) Glass Cups Recently Excavated in China

Fig. 3 Six-lobed glass cup excavated from tomb of Shi Daoluo;
from T. Taniichi et al. [note 2], 29

1Tomb ofLi Shuang (buried in 668), which was excavated
by the Xiaxi Civil Administration Committee in 1956.
This cup was in the same condition as those found in the
tomb ofShi Daoluo, and ail three originally had the same
clear green colour. The interior of this cup retains a red
polishing sand that was made from garnet.4 This same
sand was found in a twelve-Iobed glass cup in the Shoso
in repository at the Todaiji Temple in Nara, Japan.5 Most
lobed cups are believed to have been cast in a mould and
polished with gamet sand.

2 Tomb ofShi Redan (buried in 699), eldest brother of Shi
Daoluo, which was found in southern Guyuan by
excavators from the Ningxia Guyuan Archaeological
Museum in 1986.6

3 Tomb of Shi Tiebang (buried in 670), Shi Daoluo's
nephew, which was found in the same excavation as no. 2
above. The six-Iobed glass cup in this tomb was heavily
damaged.7

1

\J:I

Chemical analysis offragments ofthe weil preserved six
lobed glass cup found in the Shi Redan tomb showed that
the glass had a lead oxide content of 71.49%.8 Decorative
motifs such as the flower petai and water drop were found
on the glasses in the Shi family tombs. Righ percentages of
lead oxide were noted here as weil. The flower petai, for
example, is 68.12% lead oxide.9 The making ofgreen glass
with a high lead oxide content was popular from the 2nd
century BC to the 3rd century AD. This practice declined
in the late 3rd century, but it was revived in the late 6th
century (Sui dynasty). Between the Sui and Tang dynasties,
Chinese glassmakers employed special materials and a
unique formula for the making ofhigh lead oxide glass.

The six-Iobed glass cups and flower ornaments (Figs. 5
and 6) are believed to have been made in the mid 7th century
near Xian. Eighth-century parallels include an eight-Iobed
glass cup in the Boston Museum of Fine Arts,1O which is
reported to have been found in China. The twelve-Iobed
glass cup in the Shoso-in repository, which is reported to
contain 55% lead oxide,lI seems to have been made about
the 10th century. An eight-Iobed relief-cut glass bowl from
the Near East, now in the collection ofThe Coming Museum
ofGlass, 12 contains 73.9% lead oxide13 and is almost ofthe
same date. There is no doubt that this object is Islamic.

The form ofthe lobed cup is believed to have originated
in the West. According to the Chinese document Sui ShU l4

and the epitaph ofShi Daoluo, his grandfather was born in
Shakhrisabz, near Samarkand in Sogdiana, central Asia, and
his father emigrated to China during the Sui dynasty.
Judging from the skull of Shi Daoluo, which was found in
his tomb, he was considered to be Caucasoid, not Mongoloid
or Chinese. '5 The Sui Shu document reports that a craftsman
from Sogdiana named Re Chou used the traditional Chinese
green glaze (which is believed to have been made oflead
oxide) to create green glass vessels. The six-Iobed glass
cups are early examples oflead oxide glassmaking in China
by immigrant craftsmen from central Asia.

Fig. 4 Six-lobed glass cups excavated from tomb of Shi
Daoluo; from T. Taniichi et al. [note 2], 174

Fig. 5 Flower petai and water drop decoration (in gilded bronze)
found on glasses excavated from tomb of Shi Daoluo; from T.

Taniichi et al. [note 2], 29
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PRIMARY GLASS SOURCES IN THE MID FIRST MILLENNIUM AD

lAN C. FREESTüNE

A key characteristic ofearly medieval (5th to 9th centuries)
glass in northem Europe is its close similarity to the typical
'natron' composition of the Roman period. The origin of
this soda-lime-silica glass, with c. 1% or less ofpotash and
magnesia, has been extensively discussed in the literature,
but few finn conclusions have been made. 1 While it is likely
that, in most cases, glass vessels and windows were fabricated
in the locality or at least in the region in which they were
used, the origin of the glass material itself is less clear.

Natron glass is widely considered to have been made
from a mixture of minerai soda from Egypt and a quartz
calcium carbonate sand.2 Ifthis was indeed the case,3 then
the chemistry ofnatron-type glass is a very close reflection
ofthat ofthe sand from which it was made, diluted by sodium
oxide. Furthennore, in the absence of added colourants,
decolourants, opacifiers, or fining agents, differences
observed in the compositions oftwo groups ofglass reflect
the differences in the compositions ofthe sands from which
they were made. It is then possible to take tentative steps
toward a resolution ofthe question ofglass origins, which
may be reduced to three main possibilities:
1 The glass was made locally, in the same workshops that

fabricated sheet or vessel glass.
2 The glass was derived from a large reservoir of Roman

cullet, which progressively degraded and diminished
during the period.

3 The glass was made in the Near East and imported in the
fonn ofraw chunks or vessel cullet.
Each of these possible models implies a different

relationship between the compositions of glass artifacts
produced in different workshops. Model 1 implies the
traditional model for glassmaking, derived from our
understanding of medieval and post-medieval 'forest'
glasshouses, where each workshop produced glass and
hence glass vessels or windows from local sand with a
distinctive composition. In such a case, marked
compositional dissimilarities between workshop
assemblages are to be expected, reflecting the local sand
sources employed.

Extensive remelting and recycling, implied by model 2,
would tend to mix and blur distinctions between
compositional groups. However, distinctive new groupings
might be produced. Furthennore, the incorporation of old
coloured and opaque glass into the batch, with each cycle
of reuse, will have led to a progressive increase in the
concentration of colourant elements, such as antimony,
copper, and lead. In addition, an increase in components
such as iron, titanium, and aluminum oxides would be
expected, due to reaction with the melting pot and the
incorporation ofblowpipe scale. Thus, the final composition
ofa batch ofglass would depend upon the number ofcycles
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that it had passed through, as well as the make-up of the
cullet that had been recycled.

Model3 implies that many workshops made vessels from
glass of a uniform composition, using the same raw
materials. This model is favoured by the recent discoveries
offactories manufacturing raw glass in Egypt and Palestine,4

as well as the analysis of raw glass chunks from Roman
wrecks.5 These findings indicate that during the Roman,
Byzantine, and eady Islamic periods in the Near East,
production was subdivided between the making of glass
from raw materials and the fabrication ofglass objects. The
workshops making primary glass were located near suitable
sources ofsand and/or alkali, and they created large blocks
ofglass that were broken up and distributed to fabrication
workshops in the fonn ofchunks. Thus the glass used in the
north might have been brought directly from the south-east
as chunks of unfonned glass. If this model had applied
during the early medieval period, then we might expect to
find compositionally similar glass on sites in widely
separated regions. On the other hand, depending upon the
number and location ofprimary production 'factories', more
than one primary glass composition is to be expected.
Changes in glass composition might then be recognized over
large areas, reflecting the changes in supply and the fortunes
of different primary production centres.

Predominance of any one of the three models for the
production of raw glass would produce distinctive
compositional patterns, which might be recognized in the
analysis of glass vessels or windows. However, it is also
clear that the three models are not mutually exclusive, and
that more than one mechanism may have operated at any
one time. For example, a certain amount ofrecycled material
is likely to have been included, whatever the source of the
bulk ofthe glass. Thus, while glass compositions will reflect
the history of the glass material, in sorne cases this
correlation will be complex, and unravelling it may be
difficult.

This paper demonstrates the approaches that may be
adopted in interpreting the origin of glass in the north,
focusing mainly, for the sake of brevity, on glass from a
single site, the monastery ofJarrow in Northumbria. In order
to evaluate the possible role of southern glass in northem
glassworking, it is first necessary to consider the evidence
from the Near East.

PRIMARY GLASS GROUPS IN THE MEDITERRANEAN

It has proved possible to identify a limited number ofglass
compositional groups that were in use in the Mediterranean
region in the period of interest. Freestone and colleagues
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have recognized five broad groups in use between the 4th
and 9th centuries.6 Nenna, Foy, Picon, and Vichy have
recognized sorne of these and others, focusing mainly on
the Roman period, immediately predating the time under
consideration here.7

Levantine 1 glass is characteristic of Palestinian
production during the Byzantine period, and it is likely to
have been made using the sands of the Levantine coast.
The 4th-century assemblage at Jalame, analyzed by Brill,8
is of this composition, and 6th and 7th-century chunk and
vessel glass from Apollonia, Dor, and Bet Shean also falls
into this group.

Bet Eli 'ezer glass consists of the products of the glass
factory near Hadera, Israel. Here, 17 tank furnaces, each
with a capacity that is estimated to have been about eight
tons, produced a glass that appears to have been remarkably
consistent in composition. This glass may be distinguished
from Levantine 1glass, for example, in a plot oflime versus
alumina, which are typically the most abundant elements,
after silica, in early glassmaking sands (Fig. 1). Bet Eli 'ezer
glass was being utilized for vessels by the early 8th century,
and it appears to have displaced Levantine 1production by
thattime.9

Two groups ofnatron-based glass widely used in Egypt
have been identified by Gratuze and Barrandon from the
analysis of Islamic coin weights. 10 Egypt Group 1,
characteristic of7th-century weights, has relatively low lime
and high alumina (Fig. 1). Elsewhere, it has been argued
that these characteristics suggest an origin in the furnaces
of the Wadi Natron, which produced similar glass. Il Egypt
Group II, characteristic of the 8th and 9th centuries, has
relatively high lime and low alumina (Fig. 1). Glass ofthis
type was used to make vessels in the workshop at Tell el
Ashmunein, Middle Egypt. 12

The fifth group, HIMT, has been identified in 4th-century
assemblages in London and Italy, and its name reflects its
high iron, manganese, and titanium relative to most Roman
glassY FeO, MnO, Ti02, and MgO vary significantly and
are strongly correlated with the AIP3 content ofthe glass.
ln addition, typical HIMT glass is also characterized by
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relatively low CaO (5--6.5%) and high Nap (18-20%). Foy
and colleagues have recognized HIMT glass in their analyses
ofraw glass chunks from shipwrecks. 14

Other production groups of natron-based glass,
characteristic ofthe Mediterranean and Near Eastern regions
in the mid to late Ist millennium AD, will no doubt be
identified with further analysis. However, on the basis of
the published data, the five groups recognized here appear
to be predominant.

A limited amount ofwork has been carried out relating
the primary glass groups to vessels on consumer sites. Fourth
to 5th-century vessels from North Sinai, and 5th to 6th
century vessels from Rome, were each shown to fall into
two groups corresponding to HIMT and Levantine 1
glasses. 15 Sixth to 7th-century glass from Maroni Petrera,
Cyprus, is predominantly Levantine l, with a minor
component ofHIMT glass. 16 This limited evidence suggests
that the major glass types traded from the 4th to 7th centuries
were the Levantine and HIMT types. There is less evidence
from the 8th to 9th centuries, but what is available, from
Ramla in Palestine and elsewhere,17 suggests that the Bet
Eli'ezer and Egypt II groups became more dominant. To
sum up, although the evidence is far from comprehensive,
it appears that the primary glass compositions may be
directly related to vessel glass, and that Levantine 1 and
HIMT glass types were widely used from the 4th to 7th
centuries.

THE GLASS FROM JARROW

The monastery at Jarrow, in Northumbria, United Kingdom,
has yielded almost 2,000 fragments ofwindow glass. Jarrow
was founded, with its 'twin' monastery at Wearmouth, in
675, so the window glass may date to the late 7th century,
although a later date is possible. 18

Analyses ofJarrow window glass have been carried out
by Brill, and a further group has been analysed for trace
elements by Freestone and Hughes. 19 This latter group was
deliberately selected from colourless or weakly coloured
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glass, to which colourants and opacifiers had not been
deliberately added. In terms ofthe lime and alumina contents
of the glasses, Figure 1 shows that the Jarrow glasses fall
mainly in the fields ofLevantine 1and HIMT glasses, with
a small group (Brill's low-lime group) Iying closer to the
Wadi Natrun glasses.

As discussed above, the levels of incidentally present
colourants and opacifiers reflect the recycling of coloured
glass. Colourant components such as cobalt, lead, copper,
and antimony are elevated in Jarrow glasses relative to fresh
glasses from tank furnaces, such as those at Bet Eli'ezer.2o

This may suggest that the Jarrow glass assemblage includes
a large component of old Roman glass. Alternatively, it
might reflect the recycling of waste material from the
manufacture ofcoloured windows in the Jarrow workshop
itself. To evaluate this possibility, we may compare the
Jarrow glass with Roman glass ofthe lst to 3rd centuries
AD from north-western Europe (Fig. 2).21 Although there is
sorne overlap, the base compositions are essentially
different, as the Jarrow sampies occur on the edge of the
distribution ofRoman glass compositions. Thus, while old

5

Roman glass may be present in the Jarrow batch,
incorporated as cullet, the proportion is likely to be smal!.

A local origin for the Jarrow glass would appear to be
unlikely, given the strong similarity to the contemporaneous
Near Eastern glass compositions (Fig. 1). This similarity is
emphasized by the mean trace element concentrations in
Jarrow glass relative to those ofchunk glass from Levantine
furnaces, shown in Figure 3. While care must be taken in
comparing mean compositions, based on a limited number
ofanalyses, these would appear to be consistent with a close
relationship between the Jarrow glasses and those of the
Near East. Referring to Figure l, it seems likely that most
ofthe glasses are of Levantine origin, while others belong
to the HIMT group and others may be related to the Wadi
Natrun production. Sorne mixing ofthese glasses may have
occurred, possibly in the Jarrow workshop itself, because
the Wadi Natrun-type compositions are displaced toward
the Levantine compositions. In addition, the Jarrow samples
that may be linked with the Levantine and HIMT groups
tend to spread between these two groups (Fig. 1). This
mixing phenomenon is also reflected in the iron oxide
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contents of the Jarrow glasses, which in general are
interrnediate between those of the Levantine and HIMT
groups. They are discussed elsewhere.22

OTHER GLASS GROUPS

The extent to which these results for the glasses from Jarrow
are applicable to early medieval glass in general is of
considerable interest. At present, however, the situation is
far from clear. Anglo-Saxon glass vessels of the 5th to 6th
centuries are also under examination, and it has not yet
proved possible to find as close a match with a primary
composition as for the Jarrow glass. However, they are
similar to Merovingian glass vessels from France, suggesting
that the glassworkers used glass with a common origin.

The origin ofthe natron glass ofthe 8th to 9th centuries
in western Europe remains somewhat enigmatic. Although
the glass from sites such as Hamwic in England23 and San
Vincenzo al Volturno in Italy24 is broadly similar in
composition to that of Jarrow, there can be significant
differences. For example, the rare earth elements (REE)
offer a potentially useful tool to characterize glass sources
because they behave as a coherent geochemical group, and
the inter-element ratios are not likely to be significant1y
modified, either by the minor variations in glassmaking sand
composition expected along a single stretch ofcoast, or by
the addition ofcolourants and opacifiers to the glass. In the
case ofthe 9th-century material from the monastery at San
Vincenzo, the analysis ofthe REE shows very clearly that
the sand source is different from those ofthe other glasses
investigated in this study, and it is unlikely to be related to
the Levantine sources (Fig. 4). The origin of the San
Vincenzo glass is not known at the present time, but it may
be a yet unrecognized factory in the Near East, or in the
west, perhaps in Italy or elsewhere.

CONCLUSION

The CUITent growth in understanding ofglass production in
the Near East, coupled with the growing database of

chemical analyses, offers new insights into the origin of
early medieval glass in Europe. Analysis ofa full range of
major elements, with a suitable range of traces, allows
comparison ofprimary and vessel glasses, and the first steps
toward resolving sorne of the key issues.

This study suggests that there is a close relationship
between the glass used in the Jarrow windows and primary
glass employed in the Near East between the 5th and 7th
centuries. If it is assumed that the Jarrow windows were
made primarily late in the 7th century or early in the 8th
century, soon after the founding ofthe monastery, then this
makes considerable sense. This glass may have reached
Jarrow from the Near East in the forrn of raw chunks. In
view of the elevated colourant elements in the weakly
coloured glass from Jarrow, the glass may have been
obtained in the forrn ofcullet recycled from broken vessels.
However, where, as in the present case, coloured glass was
also produced on-site, elevated colourants in colourless glass
are not firrn evidence for recycling old material. They could
indicate the return to the melting pot ofwaste material from
vessel or window fabrication.

It is possible to demonstrate that, in contrast to the glass
from Jarrow, the San Vincenzo glass is likely to have been
made from a sand that was geochemically distinct from those
used for the Near Eastern glass groups analysed to date.
This suggests that the pattern ofglass supply to Europe in
the medieval period was not stable. It is probable that further
Near Eastern sources of raw glass remain to be
characterized, while there remains a possibility that glass
was also made further to the west and north.
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MICROANALYSIS OF EARLY MEDIEVAL GLASS BEADS AND ITS
IMPORTANCE IN ARCHAEOLOGICAL RESEARCH

VACLAV HuLiNSKY AND EVA CERNA

This paper presents the results of research on 6th to l2th
century glass artifacts excavated in Bohemia and Moravia.
The research was completed with X-ray microanalysis
(EPMA) and scanning electron microscopy (SEM) to
establish the elemental composition of the specimens and
to characterize their surface condition. In addition, the
relationship between the chemical composition, shape, and
provenance/date was assessed (Fig. 1). Two collections were
analysed. The larger one contains basic types ofbeads and
minute glass gems and rings from nine frndspots. 1 The
second collection consists ofglasses from a single site: oatec
in north-western Bohemia.2 In addition to beads and rings,
it includes pieces ofcullet, mosaic cubes, and fragments of
hollow glass. In the first collection, we were able to
distinguish five groups of glass with different chemical
compositions.3Similar results were obtained with the second
collection. While additional research is planned, we can
already conclude that medieval glassmaking encompassed
many different technologies.

Glass products were an important part ofmaterial culture
in the early Middle Ages, but they were far less numerous
than ceramic objects. Little is known about early medieval
glassmaking in Bohemia and Moravia. However, the lack
ofglass objects may ref1ect the state offield research rather
than the absence of furnaces in the area. Early medieval
glass kilns have been found in nearby Moravia,4 Slovakia,5
Poland,6 and Russia.7

A substantial part of the early medieval glass that we
analysed consists ofbeads excavated during earlier research
at Slavic burial grounds, hillforts, and non-fortified

• 1
• 2
A 3
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habitations.8 The glass is divided into three groups: 1) beads,
rings, and other minute decorative pieces; 2) window glass;
and 3) hollow glass.

Beads form the largest group. The window glass is rare
and cornes from churches in Celakovice,9 Duchcov, 10 and
Prague ll in Bohemia, and in Mikulcicel2 and Olomouc 13 in
Moravia. Finds of hollow glass are also rare. They come
from a tomb near KoHn and the Rubin hill fort at Dolanky
in Bohemia, as weIl as from the Nejdek hillfort and
Mikulcice in Moravia. 14

The oldest samples are dated to the 6th century, but they
are scarce until the 8th century. Most of the glass beads
were made (in a broad spectrum of types) during the 9th
and 10th centuries. Their numbers decrease at the end of
the Il th century. At that time, the production of rings
increased. Various forms ofrings continued to be made until
the end of the 13th century.

Early medieval beads from Bohemia have been studied
since the 1940s, but the initial research was usually in a
broader context. The fIfSt systematic study, which produced
a detailed classification of beads from hillforts, was made
by Krumphanzlova in the early 1960s.15

Our research focused on 85 samples dating from the late
7th to 13th centuries. The most recent ofthese samples is a
ring from Kadan. Most of this group consists of various
types ofbeads and rings (Fig. 2). A small number ofthese
objects have minute decoration: pendants, mosaic cubes
from Zatec, and two pieces ofraw glass from Dolanky and
Zatec. One exceptional example is a piece ofhollow glass
from a beaker (Fig. 3, no. ZA25).

Fig. 1 Find-places of early
medieval beads in the Czech
Republic. 1 Find-places of the
analysed samples: (1)
Celakovice, Prague region,
east; (2) Dolanky, Louny
region; (3) Hrdlovka, Most
region; (4) Hrusovany,

--) Chomutov region; (5) Kadan,
Z. Chomutov region; (6) Malé
\,.....~ Brezno, Most region; (7)

l Olomouc; (8) Prague; (9) Zatec,
ii-- Louny region. 2 Siavic

cemeteries where glass beads
were found but not analysed. 3
The most important hillforts of
the Great Moravia empire: (1)
Staré Mesto, near Uherské
HradiSte; (2) Mikulcice; (3)

Pohansko, near Breclav
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Fig. 2 Typological and chronological table of glass beads
analysed by EPMA

The glass beads we investigated represent only a small
part ofthe typological range ofearly medieval beads. They
can be divided into two groups. The first includes
monochrome beads ofthe following shapes: 1) globular, 2)
small annular, 3) large annular, 4) cylindrical, 5) biconical,
6) faceted, 7) vertically ribbed, 8) melon, and 9) segmented.
The second group consists ofpolychrome beads, inc1uding
two yellow eye beads. One ofthem is decorated with white
blue layered eyes, and the other has millefiori eyes. There
are three types ofsmall finger rings: 1) simple monochrome
rings, 2) monochrome rings with plastic decoration or with
a plate, and 3) simple rings with polychrome glass trails.

ANALYSIS OF GLASSES

Samples were observed and documented under the optical
devices, using the Luciad image analysis system. Our aim
was to select a suitable area for microprobe analysis, to
assess the extent of weathering, and to observe
inhomogeneities. The selected areas were then carefully
ground and polished with diamond and pressed cerium oxide
disks. The weathered layer was removed, and the original
glass was stripped. Only a few of the investigated glasses
were completely weathered. The stripped area of the glass
was then evaporated with carbon, while the rest of the
sample was protected against carbon contamination by
aluminum foil and stored in vacuum.

Microscopy and X-ray spectra acquisition were
performed by JSM 25-Sm with EDS Noran, JXA 50 with
WDS and EDS Edax, and JXA-733 equipped with WDS
and EDS Kevex Delta V analyses. Samples were measured,

usually in five different areas on the polished surface
(measuring time was 100 seconds), to adjust for the
inhomogeneity of the glass. The measured spectra were
converted to concentrations by ZAF correction procedures
and statistically evaluated. The accuracy and precision of
our readings were continuously controlled by the
measurement of minerai and glass standards of a
composition similar to that ofthe investigated samples. The
relative error ofa particular analysis ofthe individual oxide
or element did not exceed 5%.

Four beads are made ofnatural minerai calcite (CaC0
3
),

and one bead ofcalcium sulphate (CaS04.2~O). Four beads
are completely weathered. The remaining 76 samples were
divided into five groups according to their chemical
composition and characteristic features (Fig. 3).

GroupAi. Nap-CaO-Si02glass with~O <0.8wt% and
MgO <1wt% (14 sampies). This type ofglass is called natron
glass. The minerai natron introduced sodium in the glass.
Sand from Mediterranean beaches, such as that at the mouth
of the Belus River, was the source of both silicon and
calcium (in the form of broken shells). Colouring oxides
are CuO, CoO, MnO, and FeO. Chlorine is always present
at about 1wt%. The glass in this group was produced in
Egypt about 300 BC and during the Roman period. Sorne
was made in Cologne from the 1st through 4th centuries,
and sorne was produced thereafter in the Rhineland. 16

Group A2. Nap-CaO-Si02glass with~O >1.5wt% and
MgO >2.5wt% (21 samples). The quality ofthis glass is
poorer than that ofthe specimens in Group AI, but the types
ofglass and the sum ofthe alkali oxides in these two groups
are nearly identical. The chlorine content in Group A2 is
about OAwt%. The glasses in Groups AI and A2 are quite
similar in composition to modern laboratory glass. Their
resistance to weathering is very good. In accordance with
Newton, 17 group A2 consists ofglass made from a batch in
which quartzite pebbles collected from the riverbed and the
ash of desert plants (probably Salsola cali) were used for
introducing silicon, natrium, and calcium oxides. Glasses
in Groups AI and A2 contain the lime necessary to confer
durability, and this lime was deliberately added, either with
calcareous sandor plant ash.

Group B. PbO-Si02 binary glass (19 samples). The
content ofSi02is c. 28.5wt%, and the content ofPbO is c.
68wt%, but individual glasses in this group differ
considerably in the amount of these two oxides that they
contain. Colouring oxides are CuO and FeO. In general,
these glasses have few other components, and they are
widespread in early medieval Europe. 18

Group C. ~O-PbO-Si02 ternary glass (14 samples).
These glasses are small rings that came from Olomouc and
Zatec. Three main oxides are present in different amounts.
Most ofthe Olomouc glasses have a higher content oflead
oxide then those from Zatec (Fig. 3). Surprisingly, the MgO
content ofthese glasses is lower (c. 0.28wt%) than that of
glasses in GroupA2, indicating that they were made with a
different source ofpotassium. Like the glasses in Group B,
these specimens were excavated ail over Europe, but they
are also found among glasses ofthe Near and Middle East. 19

Group D. Nap-PbO-Si02opaque glass (four samples).
These opaque yellow beads came from Prague Castle (three)
and Dolanky (one). Six analyses were made of the crystal
and glassy phase ofthe Prague beads. lt is evident that they
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Fig, 3 Composition of glass samples from Bohemia and Moravia, by group
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differ in composition from the Dolânky bead, which is much
higher in silicon oxide and much lower in lead oxide. This
suggests that the beads from these two locations were made
in different glasshouses. The Prague beads are made of
Nap-CaO-Si02 ash glass (A2), with the addition of the
colouring and opalizing agent 2PbO.Sn02. Glasses ofthis
type were used from antiquity, and they were widespread in
the 5th century.20

Group E. Unclassified ~O-CaO-Si02glass with sodium
(five samples). It was not possible to classif)r any ofthese
samples in one of the other groups. They are probably the
product of sorne variation in early medieval glass
technology.

DISCUSSION

The 14 beads in Group Al were found in Dolânky, Malé
Brezno, and Zatec. They are simple in form and made of
good-quality transparent blue or green glass. They date from
the 6th to 12th centuries. The raw glass, mosaic cube, and
hollow glass fragment can be dated to the II th and 12th
centuries. The chemical composition of the mosaic cube
differs considerably from that of eastem Siavic cubes in
that they are made almost exclusively oflead binary glass,21
and thus the provenance ofour cube is likely to be different
as weil.

The 21 beads in Group A2 came from Dolânky,
Celâkovice, Olomouc, and Zatec. They are oftwo types:
segmented and biconical. Glass ofthis type dates from the
6th to 10th centuries. A glass droplet from Dolânky (D 18)
was also made ofthis type ofglass, perhaps indicating local
production. Its chemical composition varies from that of
sample ZA5 from Zatec, which belongs to Group 1 and
may also have been produced locally. The beads of this
group had formerly been considered imports, but finds of
raw glass and production waste have prompted us to
consider the possibility of local glassmaking from melted
batch or from imported cullet. One example is the discovery
ofthe small glass droplet from Dolânky (DI 8). This hillfort
has produced a considerable collection ofancient and Siavic
beads22 and two small ceramic crucibles that may be
evidence of a jewellery workshop located there. A second
case for local bead production may be made by considering
the cullet from Zatec, where there have been many finds of
glass artifacts during the last three years.

Hrdlovka, Malé Brezno, Kadan, Olomouc, and Zatec
supplied the 19 samples in Group B. Glass with this chemical
composition is limited to simple monochrome beads and
rings of all kinds. They were produced exclusively in the
Il th and 12th centuries. Finds ofbinary glass from Prague
Klârov and Doln! Vestonice in Moravia are
contemporaneous.23 On the basis of the compositional
differences in the Bohemian and Moravian finds, we can
only conclude that these glass artifacts originated in at least
two different glassworks. The rings from Olomouc represent
local production from raw glass that was probably delivered
from Poland, while the composition ofthe Bohemian binary
glasses indicates another source ofraw materials that cannot
be linked with a Polish provenance.

Group C's 14 samples were found in Zatec and Olomouc.
The glass ofthis type was determined only for finger rings

of three known types: 1) simple monochrome rings, 2)
monochrome rings with omamental sculpture or a plate,
and 3) simple rings with polychrome glass trails. In our
collection, these rings are dated to the Il th and 12th
centuries.

Our potassium-Iead glasses belong to a large group of
lead glasses that are believed to be of continental origin.
Similar glasses were discovered throughout Europe, but
more frequently in Poland and in Russia, which is considered
a primary production area for the temary lead glasses of
this type (influenced by the Byzantine Empire).24

The glasses from Olomouc and Zatec differ from eastem
glasses in their higher lead, lower potassium, and distinctly
lower silica contents. For this reason, we doubt that our
rings were made exclusively in Russia or the east. However,
because of our lack of sufficient archaeological material,
we must leave this question open. Sorne deviations in the
composition of the Bohemian and Moravian finds indicate
the possibility ofa medieval European factory in which glass
was produced using eastem technology and another source
of raw materials. It is worth noting here the outstanding
role played by the monasteries in the introduction of
glassmaking to central Europe. Early Benedictine
monasteries are located near both of the find-places
mentioned above.25

The four samples in Group D were excavated in Dolânky
and Prague. The beads are of two types: 1) monochrome
segmented beads of bright opaque yellow glass (from
Prague) and 2) millefiori polychrome eye beads (a globular
bead with eyes from Prague and a cylindrical bead with
white-blue layered eyes from Dolânky). Early medieval
glass of this type was not made later than the 10th century.
Glass ofsimilar composition derives from the Hallstatt and
La Tène cultures. We cannot discuss here the continuity or
discontinuity ofsodium-Iead glass. What is important is the
fact that early medieval glassmaking includes this ancient
recipe, even if it does so in modified form.

The beads from Prague could be considered as imports
from the eastem Mediterranean or as the products of sorne
European glassworks using imported cullet. Substantial
deviation in the composition of the bead from Dolânky
indicates its possible later date (prehistoric eye beads are
infrequently found in Siavic burials). These beads may
represent accidentai ancient gems or amulets.

CONCLUSION

Figure 4 compares our chemical analyses ofearly medieval
glass with sorne analyses of European and Asian glass
published elsewhere.26 There are many more works on this
topic, and it was not our intention to provide a complete
comparative study. We can state, however, that the main
oxide content of the glasses in Groups Al, A2, and B is
remarkably similar. It is also evident that the division of
Group A into natron and plant-ash glasses is valid not only
for Bohemia and Moravia, but also throughout Europe and
Asia. The average composition of the binary silica-lead
glasses is also very similar, and Group B includes samples
from outside Poland and Russia. Nevertheless the amount
oflead and silica oxides varies in individual artifacts. This
is not surprising because these two oxides can be used to
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create a wide range ofglass compositions at relatively low
temperatures.

The glasses in Group C show an even higher variance
in the content of silica, potassium, and lead. This makes it
difficult to accept the notion that this type ofglass originated
solely in Russia and spread from there into other parts of
Europe.
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Steppuhn', Bleiglasperlen des fruehen und hohen Mittela1ters in

Nordeuropa', in Perlen [see (2)], 203-9); 7) Babylon (Turner [see
(4)]); 8) Crete (Turner [see (4)]); 9) Russia-Novgorod (Bezborodov
[note 19]); and 10) Russia-Kiev (Bezborodov [note 19]).
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BETWEEN ANIMAL STYLE AND ENAMEL PAINTING: A SAMANID
RELIEF-eUT DRINKING GLASS IN LEIDEN

JEFTESIŒ

The oldest known drinking vessel is the bowl, found in a
shape that may be an imitation of the human skull from
which a victorious Homo erectus is supposed to have sucked
the vital juices of a defeated fellow creature in the very
distant past. 1 But the beaker shape also has a respectable
ancestry. In 1906, during excavations organized by the
Délégation Archéologique Française en Perse in south
western Iran, painted earthenware beakers, made about 4000
BC, were discovered at Susa. Many interesting examples
from these excavations are now in the collection of the
Louvre. The sizes ofcertain beakers (H. 100-200mm) make
it plausible to suggest that they were meant as drinking
vessels for the living, for the dead, or for both. The base is
fiat, and the wall is almost vertical and tapers slightly. These
beakers have a characteristic black decoration on a buff
coloured outer wall. It usually shows birds and quadrupeds
arranged in friezes and panels, separated from one another
by lozenges and triangular geometric motifs.2 These images
belong to an artistic development of forms known as the
'Animal Style'. Their value was probably more than merely
decorative. It is likely that they were perceived as magical
symbols, perhaps related to ritual practices. One early
representation of such a practice is a scene on a gold bowl
found at Hasanlu in northern Iran. This scene was executed
in repoussé at the end of the 2nd millennium BC. A human
figure in a long robe, presumably a priest, holds a beaker in
both hands as he stands before three supernatural beings,
each of which is standing in a chariot. The first charioteer
is winged, and he is driving a bull. He is supposed to
represent a weather god. The scene probably depicts a ritual
act in which the beaker was used as a cult object.3

In most periods, the decorative features ofbeakers were
an important aspect oftheir history, and they may provide
information about their cultural role and social significance.
In this paper, special attention will be given to a group of
early Islamic relief-cut glass beakers ofabout the 10th and
Il th centuries. Understanding the significance of these
objects involves an attempt to interpret the messages
contained in their often profuse decoration. They may
foreshadow the special role played by the beaker during the
time ofthe Ayyubid and Mamluk sultans ofEgypt and Syria,
when it became one ofthe iconographic symbols ofroyalty.

Before the advent ofIslam in the Near East, local artisans,
both Byzantine and Sasanian, were already practiced in
cutting decoration on glass. However, the artistic simplicity
of their designs was eventually outdone by the work of
Islamic glass cutters, who developed this art form to
unprecedented levels.

The relief-cut beakers that are the subject ofthis paper
feature figurai decoration ofextremely refined quality. Three
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Fig. 1 Footed beaker, relief-eut. Possibly eastern Iran, 10th-llth
century. H. 85mm. Rijksmuseum van Oudheden, Leiden, ace. no.

B.1965/4.3; photo: courtesy the museum

ofthese objects are in the collection ofThe Corning Museum
ofGlass, and another three are in the British Museum, the
Museum für Islamische Kunst in Berlin, and the
Rijksmuseum van Oudheden in Leiden. All six of these

Acknowledgments. l thank Ruurd Halbertsma and Peter
Akkermans of the Rijksmuseum van Oudheden for allowing me
to study the beaker in Leiden and for providing a photograph
with kind permission to publish it; Michael Latcham, who checked
the English text and made helpful suggestions; Reino Liefkes and
Terry Bloxham of the Victoria and Albert Museum and Gisela
Helmecke of the Museum rur Islamische Kunst, Berlin, for their
helpful information. Finally thanks go to Peter Couvée and Simone
van Dordrecht ofGemeentemuseum Den Haag for preparing most
of the photographie material, and to Anatol Ivanov of the
Hermitage in St Petersburg, to Yvonne Ploegsma and Emma
Strouts of Christie's Images 2000 and to Paul Williamson of the
Victoria and Albert Museum, London, for their kind permissions
to reproduce illustrations of objects in their institutions.



Between Animal Style and Enamel Painting: A Samanid Relief-Cut Drinking Glass

Fig. 2 Buckley bowl, relief-eut. Iran, lOth century. D. 197mm.
Victoria and Albert Musewn, London, ace. no. C. 128-1936; photo:

courtesy the museum

beakers have a vertical wall that opens slightly at the top,
but there are differences in the design of the feet. Two fiat
bottomed beakers in Coming(acc. nos. 58.1.5 and 55.1.121)
and the beaker in the British Museum (acc. no. 1964.12
10.1) have a sharply out-tumed, splayed base-ring.4 The
beakers in Berlin (acc. no. 1. 11/60)5 and Leiden (acc. no.
B.1965/4.3), on the other hand, have a calotte-shaped
bottom, supported by a hollow conical foot. They should
more aptly be termed footed beakers. This characterization
may also apply to the third Coming beaker (acc. no. 65.1.4),
which is decorated with three eagle-like birds. Unfortunately,
the foot ofthis object is missing.6

In spite of these differences, however, the six beakers
show important similarities in subject matter and technique.
Their decoration was cut from the glass in a broad horizontal
band, with a protruding horizontal ridge above and below.
The spaces above and below this decorated zone were left
plain. The figuraI decoration usually features groups ofthree
animais, often birds, combined with scrollwork and
sometimes accompanied by an Arabic inscription.

The footed beaker in Leiden is of particular interest in
this respect (Fig. 1). It was purchased in the mid 1960s from
an Iranian art dealer, and it was presumably found in Iran.
It was described by W. C. Braat, then curator of the
Rijksmuseum van Oudheden, as made 'ofclear, colourless
(now slightly weathered), very thin glass (0.1 cm thick at

the rim and at the foot) with innumerable minute bubbles.
It was broken ... missing portions have been restored in
plastic'.7 The glass seems to be almost weightless, like a
piece ofparchment.

The decoration between the two horizontal ribs takes up
slightly less than halfofthe exterior surface. A layer ofglass
has been cut away, leaving three identical birds, equally
spaced and facing left. The body of each bird is almost
circular, cut vertically on the outside but slant-cut on the
inside. In the right half of the circle, a vertical row of four
small dots has been drilled. To the left, a wing is represented
in the shape of a half-palmette spiralling inward at the
bottom. The body, the wing, and the feet have short hatching.
Starting from below and separated from the circular body
only by a narrow groove, the long neck and the tail closely
follow the contour of the body upward. They, too, are
hatched, which makes them stand out clearly against the
plain background. At the top of the neck, a large, hollow,
relief-cut eye with a drilled pupil provides a schematic
indication ofthe head, complemented by a short beak and a
fiat, horizontal tuft at the back. In front of each bird and
joined to its beak is a very large vegetal element consisting
of four twigs that turn upward and one branch that curls
downward. This, too, is omamented with hatched motifs and
drilled holes. Finally, a drop-shaped motifhas been added
in an open space between the branches. The artist effectively
succeeded in filling the space at his disposaI. However, the
compact circular shape of each bird compelled him to fill
the space in front of it with such a disproportionately large
branch that the bird almost topples over. This decoration
was the work ofa master with great technical skill, but one
who was clearly experimenting with a new artistic design.

To give sorne idea ofthe underlying tradition behind his
work, we may compare the Leiden beaker to a well-known
example of reliefcutting on glass: the Buckley bowl in the
Victoria and Albert Museum (Fig. 2). Here, too, a bird of
compact, circular shape is the leading motif, but now there
is an obligatory reason for the form. The reason is the
dominating presence of the medallions in and around the
centre of the bowl, reminiscent of pre-Islamic Sasanian
design. Although the technique ofthis glass bowl is closely
related to the work of the early Islamic relief glass cutter,
the style ofits omament, divided in roundels, may aptly be
called post-Sasanian.

The affinity with comparable Sasanian decorations
executed in other materials (for example, in repoussé
metalwork) is apparent. An especially striking example is a
6th or 7th-century gilded silver vase that was sold at auction
in 2000 (Fig. 3).8 Like the beaker in Leiden, this vase tS
decorated with a series of three birds walking to the left,
but this time in roundels, more in the Sasanian manner. The
birds are represented in a more naturalistic way. They are
less stylized than the birds on the Buckley bowl and the
Leiden beaker. Again, the top oftheir upward-curling tails
points toward the centre ofthe composition, accommodating
its position to the shape of the surrounding roundel and
touching the fioating ribbons attached to the back of the
head - a sign ofroyalty in Sasanian iconography. A second
familiar symbolic motif in the Sasanian decorative arts is
the bejewelled string-like object with a tripartite pendant in
the beak of the bird. Another noteworthy element is the
crescent on the head.
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Fig. 3 Vase, gilded silver. Iran, 6th-7th century. H. 167mm.
Whereabouts unknown; photo from Islamic Art and Manuscripts
[note 8] © Christie's Images 2000

Tuming again to the Leiden beaker for comparison, we
notice that the small Sasanian crescent on the head has
developed into a flat tuft, while there is no trace of the
floating ribbons. More striking, however, is the
disappearence ofthe bejewelled string with its pendant. On
the beaker, it has been replaced by an outsized
quinquepartite branch. One possible source of inspiration
for this last element of the design may be observed on a
7th-century gilded silver plate in the Hermitage (ace. no. S
18), where a bird with a similarly uptumed tail is represented
within a spiralling tendril (Fig. 4).9 Only a small part ofthis
tendril has been preserved on the Leiden beaker, including
the uppermost half-palmette on the outside, which fills the
'spandrel'. This clearly demonstrates the intention of the
early Islamic artist to rearrange existing motifs and to
develop a more dynamic, fluent, and even calligraphie
design. The design represents a departure from the static
layout of Sasanian motifs contained in a maze ofroundels
or spiralling tendrils - a layout best shown in Sasanian
textiles and stucco. IO

ln conclusion, it is worthwhile to note the overall
composition in the round on these beakers and vases. First,
the motif of the three birds tumed to the left is frequently
found on certain Sasanian objects, as well as on Islamic
relief-eut beakers in glass and in rock crystal. Can we offer
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an explanation for the persistent presence of these birds?
On silver vases of the 5th century and later that adhere to
Sasanian style and subject matter, birds are shown attending
healthy-Iooking, scantily dressed girls wearing a necklace
with three pendants that may have been offered to them by
the birds (Fig. 5). While sorne scholars regard these images
as astrological representations, they are generally believed
to have conveyed ritualistic notions offertility, prosperity,
good fortune, and well-being to the beholder. 11 They are
also supposed to be connected with the Zoroastrian idea of
khvarnah, the glory and power of the mler.

Fig. 4 Plate (detail), gilded silver. lran/Sogdia, 600-650. D.
203mm. Hermitage Museum, St. Petersburg, acc. no. S-18; photo
from Hofkunst [note 9], 217, no. 69, reproduced by courtesy of
the Museum

That symbols such as these couId have survived into the
early Islamic period in Iran seems to be corroborated by a
final piece ofevidence. It is a slip-painted earthenware vessel
from eastem Iran, and one of the earliest Islamic storage
jars of the albarello type in the Gemeentemuseum in The
Hague (Fig. 6). This vessel is contemporaneous with the
relief-eut beakers discussed above, and it was produced in
Samanid Iran, where Nishapur and Samarkand were major
cities. It was usually used as a preserving jar for eatables
and for healing herbs. 12 It, too, shows three identical birds
walking to the left, each with a collar around its neck (a last
vestige ofthe royal Sasanian floating ribbons) and carrying
a stylized twig terminating in a half-palmette. One might
suggest that the birds on this albarello were intended to
advertise and promote the therapeutic qualities of its
contents, in addition to offering protection against the forces
of evil. The Sasanian bird pattern thus seems to be the
precursor and pictorial equivalent ofthe Arabie inscriptions
containing such salutary wishes as 'baraka wa sa'ada wa
salama ... li-sahibihi' (blessing, prosperity, and well-being
to the owner), rendered in Kufic or pseudo-Kufic script.
Indeed, such an inscription is written on the shoulder of
this albarello and on other objects intended for display or
for practical use. There are similar inscriptions on sorne
relief-eut glass beakers. Script, regardless ofits meaning or
legibility, was thought to have a magical impact comparable
to that ofpictorial designsY

Somewhat later, the footed beaker shape became less
fashionable. The flat-bottomed glass beaker grew taller,
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Fig. 5 Vase, gilded silver.1ran/Sogdia, 5th-6th century. H. 165mm.
Hermitage Museum, St Petersburg, ace. no. S-35; photo from
Hofkunst [note 9], 238, no. 87, reproduced by courtesy of the

Museum

developed a more flaring mouth, and became a favourite
drinking vessel in the eastern Mediterranean. A flaring
cylindrical beaker, presumably Byzantine, with two heraldic
eagles, each in a rectangle, painted in gold suggests that
such beakers were of considerable interest in Byzantine
culture, suited for special purposes and possibly for
ceremonial functions. 14

The real craze for glass decoration in gold and polychrome
enamel, which began during the reign ofthe Ayyubid rulers,
continued during the Mamluk dynasties. As Esin Atil has
observed, the meaning ofthe beaker in Mamluk iconography
varies according to the context. 15 At times, it represented
one of the symbols of royal authority. Rulers are often
depicted enthroned in court scenes, holding a tIaring beaker
in their right hand. In official audiences with religious
authorities, the Mamluk sultans of Egypt and Syria would
have found enamelled and gilded glass beakers to be a
satisfactory alternative to the use ofgold and silver vessels. 16

We may conclude that, in different cultures of Western
Asia, the tall beaker has been a vehicle for significant
messages. In early Islamic society, magical qualities, based

on pre-Islamic ideas, may still have been imputed to figurai
relief-cut decoration because it was thought to possess the
power to ensure a blessed human existence. The Leiden
beaker provides substantial evidence for this notion. This
Samanid-style glass convincingly demonstrates the
transmission into the Muslim era ofideas and concepts that
are deeply rooted in pre-Islamic Iranian cultures. It was
apparently made during the reign of the Samanids, who
claimed descent from Iran's Sasanian kings and furthered
the renaissance ofancient Iranian culture. The.glass beaker,
with its elegant form and decoration, may thus be linked
with certain ritualistic ideas that made it a favoured
ceremonial possession of the sultans of Egypt and Syria.

Fig. 6 Albarello, slip-painted earthenware. Eastern Iran/
Transoxania, 9th-10th century. H. 160mm. Gemeentemuseum,

The Hague, ace. no. OC 6-1958; photo: courtesy the museum
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THE USE OF GLASS AS ARCHITECTURAL DECORATION
IN THE ISLAMIC WORLD

STEFANO CARBON]

The exhibition 'Glass of the Sultans', organized by The
Corning Museum ofGlass and The Metropolitan Museum
of Art in 200 1,1 has provided food for thought for many
students of glass and Islamic art. This exhibition was
intended to provide an assessment ofthe CUITent knowledge
and status ofresearch on Islamic glass. Its title, meant to be
captivating for a general audience, was both evocative of
the Islamic world and a tribute to the successful 1987
exhibition 'Glass of the Caesars.'2

Yet the title may be slightly ambiguous when taken
literally, since only a small percentage ofsurviving artistic
glass from the Islamic lands can be identified as made for
the ruling or courtly elite. The one type that promptly cornes
to mind when one thinks of glass made for the sultans is
13th and l4th-century enamelled and gilded glass, perhaps
the greatest achievement of Islamic glassmakers from a
technical and technological viewpoint.3 This is principally
because the pictorial surface allows for ample use of
calligraphy, which often includes the names ofpatrons, and
this type ofglass was clearly favoured by the Mamluk rulers.
Of the 157 entries in the 'Glass of the Sultans' catalogue,
only ten enamelled and gi Ided pieces, two impressed works,
and two moulded objects literally match the title of the
exhibition, whereas the remainder can be better understood
as glass 'fit for a sultan.'4

If, then, we wish to consider 'glass ofthe sultans' literally,
we may need to focus on something other than vessels and
other objects, the great majority of which do not carry
inscriptions or are not reported to have been in royal hands.
Decorative architectural glass found in an archaeological
context or still in situ in Islamic palaces and important
monuments offers better insights. Thus, it seems appropriate
to undertake a survey ofdecorative flat glass used as window
and/or wall or floor ornament in the Islamic world,
presupposing that this type was made locally and under the
direct supervision of the architects or interior decorators
employed by royal or courtly patrons.

IRAQ AND SYRlA, ABBASlD PERlOD, 9TH-lOTH CENTURIES

One of the earliest and most important interiors with glass
decoration is the throne room of the Jawsaq al-Khaqani,
the residence of the Abbasid caliph al-Mu"tasim built at
Samarra between 836 and 842. Samarra, about 125km north
of Baghdad on the Tigris River, was chosen in 836 as the
site of a new capital to replace the outgrown earlier one.
The new royal city was short-lived, as the court moved back
to Baghdad in 892. Nevertheless, it remains a gold mine
for archaeologists and historians ofIslamic art, since most
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of its buildings and its layout have survived and were
thoroughly excavated and studied in the course of the 20th
century.5 Samarra also fits into a fonnative period for Islamic
art, one that freed itselffrom the legacy ofthe past to create
a new, purely Islamic artistic language that would influence
decorative patterns for centuries to come.

As regards the medium of glass, the subject of a
monograph by Carl Johan Lamm,6 however, there was a
curious revival ofRoman techniques and ornamental styles
in Samarra. This is manifest in geometric compositions for
walls or windows created with different materials, such as
a panel with glass and mother-of-pearl elements that fonn a
checkered pattern within a frame of alternating dots and
lines.7 Overlay or camee glass, mostly with patches ofgreen
glass with simple wheel-cut decoration over a colourless
layer, was also a Roman technique practiced at Samarra 
or it was at least popular at court, on the evidence of a cup
found in the throne room of the Jawsaq al-Khaqani.8 The
most glamorous and colourful example ofthis revival is the
tile covering in fused and sliced cane mosaic that once
decorated the wall or perhaps the floor of the throne room.
The largest surviving fragment (Fig. 1) allows for a
reconstruction of the original dimensions of each tile (c.
160mm square) and for a full appreciation of the dazzling
variety ofdesigns and arrangement ofcolours within similar
patterns that were used for this architectural covering.9

Unfortunately, it is not possible to reconstruct either the
extension of the area once covered by these tiles or their
exact location within the throne room, but this tiled
composition clearly represents one of the most prominent
and sensational decorative patterns in the space. Looking
at Ernst Herzfeld's reconstruction ofthe lively painted walls
of the throne room, JO one can picture this space as well as
other Samarran royal interiors as a very colourful phase in
Islamic art, one that still looks back to, but also distances
itself from, the more restrained earlier period. 11

By extension, it is possible to suggest that small, colourful
hemispherical mosaic glass 'bowls', two of which are in
the British Museum and the Kuwait National Museum, 12
are instead bosses that were set in plaster walls for decorative
purposes. Although they appeared on the market and have
never been linked to Samarra or any other archaeological
site, the variety oftheir colours and patterns, especially on
the larger object in London (Fig. 2), is similar to that oftile
fragments from Samarra, and a similar provenance might
be postulated. Both bosses present the same whitish/
brownish patina on the interior, which is very different from
the polished and brilliant aspect of the concave side. It is
possible, therefore, that the interior (that is, the side that
would have been slumped over the mould) was not polished
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Fig. 1 Tile fragment. Iraq, 9th century. Staatliche Museen zu
Berlin-Preussischer Kulturbesitz, Museum fiir Islamische Kunst,
inv. no. Sam. 309; photo: G Niedermeiser, © Staatliche Museen

zu Berlin

because it was never meant to be visible. This would explain
their use as decorative bosses rather than as small vessels. 13

Glass floor coverings (interpreting theSamarran mosaic
tile fragments as such) were not unknown in the Islamic
world. The National Museum in Damascus houses a number
of fragmentary floor tiles that were found in 1952 in the
reception room of the palace of the Abbasid caliph Harun
al-Rashid at Raqqa (north-eastern Syria), where he resided
between 796 and 808. 14 Identical tiles were excavated at
another caliphal residence, the early 9th-century palace of
Qasr al-Hayr al-Sharqi (eastern Syria).15 These tiles are made
ofgreenish colourless glass and present a smooth, even side,
whereas the other side is uneven and bumpy because it was
meant to be safely and permanently set in plaster. These
colourless tiles from Syria, even more than the mosaic tiles
from Samarra, seem better suited to being walked on (here
as if proceeding on a watery surface) than to being looked
at as a wall panel.

Also of Syrian provenance are a series of small square
tiles in gold sandwich glass decorated with cruciform
patterns (Av. Dim. c. 9mm square), many ofwhich are in
the National Museum in Damascus. 16 They have been
associated in particular with the site ofMaCarrat al-Nu<man,
situated between Aleppo and Hama in western Syria, and a
dealer has reported that they were used as architectural wall
decoration for a chapel in a 13th-century Christian church
at the same site. l

? This supposed Christian provenance,
together with the cruciform pattern, has convinced scholars
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that they are examples ofByzantine glass. 18 Gold sandwich
glass, however, was a luxury product inspired once again
by Roman prototypes, and it was probably created in Syria
in the 9th or lOth century.19 Very few fragmentary vessels
belonging to this type ofglass survive, and there is no reason
to separate these objects from the square tiles mentioned
above in the study of this group, which is homogeneous
from a technical viewpoint and has a common denominator
in the Syrian area. Whether the tiles were made by Muslim,
Christian, or Jewish glassmakers for Christian or Muslim
patrons (the cruciform pattern may also be interpreted as a
simple geometric design20), they belong to the tradition that
developed in Abbasid-ruled Syria roughly at the same time
as the palaces of Raqqa and Samarra.

Fig. 2 Boss or small bowl. Probably Iraq, 9th century. British
Museum, London, inv. no. OAI973.6-23.1; photo courtesy ofthe

Trustees of the British Museum

EASTERN IRAN AND CENTRAL ASIA, GHAZNAVID AND GHURID

PERlüDS, 12TH CENTURY

A group of roundels decorated with figuraI patterns
impressed on one side has reGently become the focus of
closer attention.21 In the 1930s, sorne ofthese medallions
were found, together with alabaster gratings, during
excavations at Old Termez (Tirmidh) in present-day
southern Uzbekistan, near the border with Afghanistan. Thus
it seems most likely that they functioned as colourful window
roundels.22 Five similar objects were acquired by the
Museum ofIslamic Art in Berlin in the 1960s,23 and many
more have recently surfaced on the market - a total ofmore
than 80 medallions and fragments.24 This group is extremely
interesting because of its certain provenance (modem
Afghanistan) and the subjects it illustrates.25

Most importantly, sorne of these objects include
impressed inscriptions that mention the names oftwo rulers
ofthe Ghaznavid dynasty (977-1186), as weIl as that ofan
emir of the Ghurids (c. 1011-1215). These royal figures
are Bahram Shah (r. 1117-1157), Khusrow Malik (r. 1160
1186; Fig. 3), and the emir Shams al-Din Muhammad
Pahlavan (mentioned in the sources in 1181-1182; Fig. 4).26
These names, and the royal or courtly figuraI designs
associated with them, would have come to life when seen
through transmitted light (that is, when sun or moonlight
shone through the windows of palaces in cities such as
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Ghazna, Tirmidh, Kunduz, and Maymana, most of which
are in modem Afghanistan).

The occurrence ofroyal names is so rare in Islamic glass
production that this group must be regarded as one of the
most important additions to the field of Islamic glass in
recent years, since it provides precise information as to its
origin, date, and function in a courtly setting. Small figuraI
or inscriptional stamps including names of Umayyad or
Abbasid emirs (8th-9th centuries) attached to the walls of
bottles and other vessels may have provided indirect
inspiration for the Central Asian window roundels. 27

Regional creativity and direct patronage, however, must
have played the most important role in their making, since
they are unique and original in their artistic intent. Without
a doubt, these roundels provide the best example of royal
and courtly patronage for glass objects before the advent of
the Mamluks in Egypt and Syria in the 13th and 14th
centuries.

Fig. 3 Medallion. Afghanistan, c. 1160-1187. The al-Sabah
Collection, Dar al-Athar al-Islamiyyah, KuwaitNational Museum,
inv. no. LNS 365 G; photo: Bruce White © KuwaitNational Museum

EGYPT, MAMLUK PERlOD, LATE 13TH CENTURY

A little-known mausoleum in the heart of medieval Cairo
provides an interesting example ofhigh-level patronage that
made use ofglass as architectural decoration. Hidden away
in an alley near the gigantic complex of Sultan Hasan
opposite the Citadel, the mausoleum of Ahmad ibn
Sulayman al-Rifaci stands in a corner in an enclosure known
as a ribat (a hospice of the religious order of the Rifa<i).
Part ofthe structure is extant.28 This small mausoleum (each
side is c. 3.2m in length), is datable to about 1291, according
to the wooden cenotaph that occupies most of its floor area
and reveals the year of Ahmad ibn Sulayman's death.29

Compared with the unassuming, unadorned domed exterior,
the interior is luxuriously decorated. It is covered in carved
plaster and wood, including the entire surface of its high
dome. The qibla wall, or the side of the room oriented

Fig. 4 Medallion. Afghanistan, late 12th century. The al-Sabah
Collection, Dar al-Athar al-Islamiyyah, KuwaitNational Museum,
inv. no. LNS 378 G; photo: Bruce White © KuwaitNational Museum

toward Mecca and including the mihrab (prayer niche),
presents the most elaborate decoration of the interior. It
features a set ofroughly rectangular and circular glass tiles
set into the plaster at regular intervals, forming decorative
rows and arches (Fig. 5).

A close look at these tiles, which have roughly cut edges
to provide a grip on the stucco, reveals that they are painted
on the reverse with unfired black, green, and pale brown
pigments, so that the colours are sandwiched between the
plaster and the glass surfaces (Fig. 6). This is an almost
unique variation ofverre églomisé and a successful solution
because the few tiles that are left in situ retain their pigments,
and their simple yet effective vegetal patterns are clearly
visible against the off-white background. Several tiles shown
in the photograph of the qibla wall published by Lamm in
192730 are now missing, and more had fallen offby the time
I first visited the mausoleum in 1989. As regrettable as their
loss may be, the available fragments afford a closer analysis
ofthese interesting objects. The glass is greenish colourless
with frequent minute ovoid bubbles, and its composition is
a typical soda-lime-silica with relatively high amounts of
magnesium and potassium,31 The technique used was very
likely that ofbroad glass, by which the bubble is elongated
to a cylinder that, after the two ends are removed, is cut
lengthwise and then flattened. This was also confirmed by
the observation that no bull 's-eye typical of crown glass
was visible on any ofthe tiles in situ.32 Broad glass, a simpler
method than crown glass, developed in the early Christian
era and was commonly used in Roman times by the 2nd
century AD.33 The tiles of the mausoleum in Cairo are the
first to be reported as having been made with this technique
in the Islamic world. This observation, however, may simply
be due to the lack ofexamination and study ofwindow glass
recovered from several archaeological sites in the Islamic
world.34

The painted glass tile decoration of Ibn Sulayman's
mausoleum is a unique example in the Islamic world that
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Fig. 5 Qibla wall of the mausoleum ofAhmad ibn Sulayman al-Rifaci. Cairo, c. 1291; photo: Helmut von Erffa, c. 1920 © The
Library, The Metropolitan Museum ofArt

has no direct inspiration, and it was not imitated in later
monuments. An intriguing possible parallel is a fragment
from the staircase ofa marble pulpit made for the church of
San Giovanni Fuorcivitas in Pistoia (c. 1270).35 This
decoration, executed in true verre églomisé with gold and
black designs, is composed of small, elongated tiles.
Although it is probably the work ofItalian glassmakers, its
composition is inspired by Islamic geometric patterns. It is
unlikely, therefore, that it provided a model for the Cairene
monument of 1291, since both decorations may be seen as
the product of artistic trends circulating around the
Mediterranean at that time.

Closer to home, similar patterns and shapes on painted
walls are rare but not unprecedented. The wall paintings of
the hammam (bath) ofAbu Su"ud in Cairo (11 th century or
earlier) display similar rows ofelongated six-sided tiles that
include vegetal patterns.36 Further away, but retuming to
that gold mine that is Samarra to complete the circle 1started
to draw at the beginning of tbis paper, colourful painted
plaster designs and geometric compositions tbere are closely
related to the glass tiles ofCairo's mausoleum.37

CONCLUSION

This paper was intended to highlight the wide range of
architectural decoration in the Islamic world at different
places and times - decoration that can be unmistakably
attributed to royal, courtly, or religious patronage. Although
it is both geographically and chronologically widespread,
it is a rare occurrence in Islamic glass, one that provides
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food for thought. It also adds a new dimension in the
interpretation ofthe social status ofglass before the advent
ofAyyubid and Mamluk patronage and its sponsorship of
enamelled and gilded glass in the 13th and 14th centuries.

The most memorable example of royal benefaction
remains the mosaic tiling from the throne room ofthe Jawsaq
al-Khaqani in Samarra, which is symbolic of calipha1
Abbasid patronage, of the legacy ofimperial Rome, of the
public display ofluxury, and ofartistic creativity.

1 enjoy thinking that these fragmentary tiles once
belonged to a mosaic floor rather than to a wall panel. The
experience of walking in front of the throne area on the

Fig. 6 Fragmentary tile from the qibla wall of the mausoleum of
Ahmad ibn Sulayman al-Rifaci. Cairo, c. 1291; photo: Stefano

Carboni
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smooth, cold, multicoloured glass floor must have been awe
inspiring and extraordinary - similar yet so different from
setting foot on a reassuringly warm carpet with minute floral
patterns, such as 18th-century Mughal Indian examples.38

Whether it was a floor covering or a wall revetment,
however, this millefiori mosaic composition stands out as
the best case in point for 'glass of the sultans.'
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SOME PROBLEMS IN EARLY ISLAMIC GLASSWARE
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There was no post-Umayyad occupation ofthe citadel area
on Husn, although occupation in the excavated portions of
the main tell appears to have been maintained in a reduced
but not necessarily impoverished area after the mid 8th
century earthquake. A new complex ofbuildings and street
(Area XXIX) was built in a previously unoccupied valley

Many recent discussions ofUmayyad andAbbasid glassware
have under-utilized the well-excavated, well-stratified, and
published glass from the inland Levant, particularly the
Transjordan (Fig. 1). A corpus of material from ail of the
excavations at Gerasa, for example, has been published for
more than a decade, as weil as material from Aqaba and
Quseir al-Qadim,' and the Abbasid material from Pella has
been in print for just under a decade.2 Yet such material has
been ignored when discussing 'well-dated finds that have
served as guidelines for the evaluation of earlY Islamic
glass'.3 It is no wonder that observations linking distribution
patterns from Mesopotamia to Egypt have found few 'local
peculiarities'. The sites used are basically from within the
Mesopotamian koine, with the addition ofFustat, which, as
a base for caliphate IUle in Egypt, is not really likely to have
been isolated from the former. What emerges from a glance
at Umayyad and post-Umayyad glass across the inland
Levant, away from coastal ports, is quite a different picture.

Material excavated within Syria-Palestine and the
Transjordan frequently has used, or can use, well
documented mid 8th-century earthquakes as termini ante
quem or termini post quem for material culture. At Gerasa,
a date ofAD 747 has been postulated, although the collected
broken hanging lamps suggest that an earthquake occurred
before the second, major collapse.4 At Pella, two 8th-century
destructions are attributed toAD 717 and 747 or 750.5 And
at nearby Beth Shean, the final Umayyad collapse is seen
as having taken place in AD 749 rather than 747, especially
on coin evidence.6 Ali ofthis strongly argues against a major
destruction at neighbouring Pella as early as 747, but for
typological purposes, the difference between AD 749 (or
747) and 750 is immaterial.

It may now be possible to isolate 7th from 8th-century
Umayyad glassware. Archaeologists are weil aware of the
typological and decorative continuity oflate Byzantine and
early Umayyad material culture within this region, so much
so that, as with the pottery, glassware ofthe early 7th century
is simply 'Byzantine-Umayyad'. But the distinction between
early and later Umayyad glass may be getting clearer. At
Pella's Byzantine cavalry fortress on Tell Husn, for example,
early Umayyad use of sorne, but not ail, of the buildings
appears to have continued only until a sudden collapse of
many ofthem c. AD 660, perhaps as a result ofan earthquake
rather than human agency, given the lack ofbuming.7 Such
chronological phasing as is provided by the unfortunate
sequence of major earthquakes in the region ofUmayyad
Bilad as-Sham further helps to demonstrate, rather than
assume, the overall conservative nature of forms, and to
fine-tune Umayyad changes when they do emerge.

Most important, the evidence from Pella provides clear
and demonstrable datable evidence for Abbasid glassware.
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just north ofthe tell soon after the earthquake. The dating is
based on coins and pottery.8 This new foundation isolates
very earlyAbbasid from very late Umayyad glassware found
in the main earthquake destruction. In fact, the Abbasid
complex seems to present two phases, the earlier with
predominantly nipped and trailed decoration, especially on
beakers (Fig. 2), and the other with pincered decoration
that was cornmon if not ubiquitous (Fig. 3). The date of
abandonment for the complex is still imprecise, but
typologically it is likely to be early Fatimid at the latest.

Approximately 10% of the glass from usefully datable
contexts cornes from either the Umayyad earthquake
collapse or from the downslope clearance or wash ofburned
soil, glass, and other artifacts from that major destruction.
A thick layer ofblackened debris can still be seen sloping
down the northern and southern faces of the main tell. This
is a sizable part of the glass corpus. While earlier forms
were undoubtedly mixed into the downslope clearance of
the earthquake collapse, the absence of glass forms from
these contexts must surely be a useful tool for identifying
new, post-Umayyad forms when combined with the data
provided by Pella's Abbasid complex. Pella's Umayyad
destruction phase unequivocally lacks the nipped beakers
found in Area XXIX (Fig. 2) and in rebuilt areas of post
Umayyad occupation on the main tell, which contrasts oddly
with their attribution to the terminal Umayyad phase of
earthquake-hit Beth Shean.9

As noted previously, this material, as weil as
corroborating material from Gerasa to the east and Umm
er-Rasas in the Madaba region,1O has been published for
nearly a decade. Still, there are sites, notably Caesarea
Maritima, whose ceramic phasing has not followed the
revised differentiation of Umayyad and Abbasid
finewares, II upon which glassware on site is identified.
Without a careful revision and understanding of the new,
demonstrable ceramic typology, the overall picture of the
similarities and differences between Umayyad and Abbasid
material west of the Jordan will continue to be a blurred
one.

Fig. 2 Early Abbasid glass from Area XXIX, Pella, Jordan;
scale 1:4
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Put in a larger picture, the evidence from Syria-Palestine
points to sorne regional peculiarities. First, highly relief
cut vessels are next to non-existent outside ports such as
Aqaba and al-Mina. Molar flasks are missing in the
repertoire ofthe Transjordanian cities published so far, with
the exception of the regional capital at Beth Shean. 12 The
series oflarge 1Oth-llth-century 'ewers' with relief-carved
linear or figurai decoration is, outside Iran, 13 found only in
coastal or other emporium sites, including Quseir al-Qadim,
or at major centres ofcaliphate power, such as Fustat, Beth
Shean, and presumably Damascus and Jerusalem. Provincial
areas within the caliphate therefore seem to have been out
of the loop as far as either common production or
importation of relief-cut vessels in the Abbasid period is
concerned.

By contrast, engraved or scratch-decorated cobalt blue
beakers seem to have a pattern of distribution stretching
from Persia and eastern Syria to Egypt, but in this case the
percolation of such material seems to have sporadically
reached inland sites from the northern Jordanian valley, such
as at Pella and Beth Shean, south to the Monastery of St
Lot at Deir'Ain'Abata or Petra. 14

There is as yet !ittle evidence to differentiate
stratigraphically glass of the Abbasid (AD 750-945) and
Fatimid (AD 970-1078/1079) periods. Regionalism, too,
may play a part in the difficulties of tying in typologies
from individual sites, such as Mesopotamian Nishapur with
Egyptian Fustat and, more importantly, other points in
between. 15 The hoard of glass from Caesarea Maritima
suggests continuous development from the Abbasid period, 16

but typologicallinks to the Serçe Limani shipwreck show
sunken necks and concave bodies on flasks, both ofwhich
may have been regional variations from the less easily
identified Fatimid phases of inland Transjordan and
Palestine.

The extent of the Fatimid occupation at Pella has yet to
be investigated thoroughly. However, on the available
evidence, it can be broadly generalized as probably both
smaller and more provincial than even the reducedAbbasid
township. With the Abbasid civic complex largely
abandoned during this period, the majority ofFatimid glass
appears in rubbish dumps on the main tell, and it is identified
mainly by associated ceramic material rather than by coins.
Of the areas investigated at Pella, the most elite centre of
10th and Il th-century occupation may have been near the
medieval mosque, which abuts a modem cemetery that
necessarily restricts further excavations. Comparable
material from the Fatimid palace on the 'Amman citadel is
lacking. No forms can be ascribed with any certainty by
Dussart to contexts beyond c. 800. 17

Nevertheless, the separation ofAbbasid material culture
from both the preceding and, less clearly, subsequent periods
in Area XXIX at Pella, as well as the reasonably elite
activities on that site, does provide some interesting
observations. First, the isolation ofthis city from the most
elaborate cut glass ofthe Abbasid and Fatimid periods has
already been mentioned. Yet lustre and enamel-painted
vessels sporadically do appear in both periods, both here
and in less well stratified contexts on the main tell. This
contrasts with the glass from Beth Shean, where sorne cut
and incised glasses, but no lustre-painted vessels, have been
recorded.
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Fig. 3 Abbasid glass from Area XXIX and main tell, Pella, Jordan; scale 1:3

Lustre-painted glass may have developed in the early
Abbasid period, commonly in combinations ofthick opaque
yellow-orange with dark brown on a naturally tinted glass. 18

At Pella, a fragment ofstratified Abbasid lustre-painted glass
ofuncertain form is amber. Its production centre is a mystery,
given that faintly greenish glass seems the rule,19 but its
decorative style is closest, not to Syria or Egypt,20 but to
Samarra in Persia. AlI the examples of this early format
cited by Krôger are from north-eastem Syria, Persia, and
Egypt, or exports to the Far East, and aIl are painted on
greenish or blue-greenish glass. In addition, the monastery
at Egyptian Saqqara yielded two fragments, both 'dark
yellowish brown' on a yellow ground, but as at Fustat, the
vessels themselves are greenish. The published glassware
from Saqqara is overwhelmingly Abbasid (pincer-decorated
vessels and incised cobalt blue beakers), but it could,
typologically, include a little Umayyad materiaUI

Fragments ofbrown lustre-painted vessels and perhaps
an enamelled bowl were also mentioned, without illustration,
in the Yale publication on Gerasa.22 Qasr al-Hayr East in
Syria yielded fragments in 9th-century contexts, including
a 'brown' fragment. But because this has both yellow and

blue 'enamel' work, it, too, varies from the Pella fragment.23

The later, weIl dated Fatimid bowl from Caesarea Maritima
has again a greenish fabric, and in any case its lustre paint
is thinner and monochrome.24 A precise parallel for Pella's
amber fragment awaits discovery.

In addition to this lustre-painted fragment, Pella has
yielded a rare example of a greenish flask with swirled
opaque red and silvery white stripes that appear as ifthey
had been enamelled and silver lustre-painted - although it
is impossible to tell for certain (Fig. 4). The altemating
decorative stripes were presumably applied to the (still hot)
parison, followed by a reheating that expanded and thinned
the vertical stripes. This is comparable to Ayyubid enamelled
glass techniques in Syria.25 The very white and iridescent
silver stripes here resemble the silver lustre that is sometirnes
seen on Middle Byzantine glassware.26 It is paint-thin, unlike
the thicker and easily hydrated white glass marvered onto
the monochrome bowls and flasks ofthe late Ayyubid and
Mamluk periods at Pella. The brick red is almost as thin,
but as with the glass itself, it is scarcely weathered except
where it has been abraded. It is tentatively dated by
associated ceramics to the Fatimid rather than Ayyubid
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period, with no datable associated coins. The plain form is
itselfgenerically early Islamic.

This flask might simply have been very finely marvered,
then reworked. In terms ofdecorative effect, it is closest to
Abbasid marvered glass flasks,27 which often feature red
and white festoons on a dark glass. At Pella, both of the
extant marvered fragments are red and white on amber glass
(Fig. 4); four from Gerasa are dark blue or olive.28 None
has a firm dating. At Pella, a single example of marbled
marvered glass is, like the early lustre-painted fragment,
opaque yellow on amber. Well stratified to no earlier than
the Abbasid period,29 it closely resembles in pattern a
marbled flask from Abbasid Fustat - in red and white on
amber.30 The description of another, perhaps Abbasid,
marbled flask in a collection as 'a sort ofhybrid ofmarvered
trails and enamel' is equally apt for the technique ofPella's
enigmatic red and white swirled flask. 31 It is, in short,
impossible to tell ifthis is decorated with trails or 'enamel'
- itself a vitreous substance - since the vessel has been
subsequently reheated and reblown.

Perhaps polychromy rather than reliefexpresses regional
tastes here. After all, the primary decorative tradition in the
Byzantine and Umayyad periods here was that of trailed
decoration, often in contrasting glasses, including coloured
embedded trails below the rims ofbowls and flasks. This is
not to downplay the decorative role of colour in the
glassware of other regions, where it was never really
challenged by othermodes ofmonochrome decoration, save
perhaps for mould blowing - and even mould-blown vessels
from the Roman period onward were often deliberately
coloured. Ease of production may also have played a part
here, for the only imported decorative tradition that
apparently permeated the inland and more southern areas
of Syria-Palestine from outside was that of pincer
decoration. Relief cutting, on the other hand, required the
acquisition ofnew rather than pre-existing skills. It is to be
hoped that, with further dissemination and study of the
repertoire of early Islamic ceramics and dated glassware
west ofthe Jordan River, this picture ofregional tastes for,
and production of, early Islamic glassware will become
clearer.

Fig. 4 Abbasid marvered 'damascened' glass fragment (right)
and Abbasid or Fatimid red and white swirled tlask (left) from

Pella, Jordan; scale 1:3

The presence of both Abbasid-Fatimid marvered and
lustre-painted glass at Pella seems to indicate something
more than the rare import. It strongly suggests that the
pattern either of imported glassware or of imported
decorative traditions varied between painted and cut glass
ofboth periods. In sum, a shift in a Syro-Palestinian market
toward glassware with decoration influenced by Persianl
Mesopotamian tastes and by northern Syrian specialization,
appears no! to have followed immediately upon the removal
of political power to Baghdad from Damascus. Indeed, if
anything, the shift occurred, upon present evidence, perhaps
in the 9th rather than late 8th century. Even then, the
infiltration ofboth imported decorated glass and imported
decorative techniques into the region south of Damascus
seems to have been selective. If trade in, or a market for,
relief-cut vessels had been widespread in the caliphate of
Damascus, their presence would surely be more marked
than it is in the archaeological material from urban sites in
the region.
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VERRES OMEYYADES ET ABBASSIDES D'ORIGINE EGYPTIENNE:
LES TEMOIGNAGES DE L'ARCHEOLOGIE ET DE L'ARCHEOMETRIE

D. Foy, M. PICON ET M. VICHY

Les fouilles conduites par l'Institut Français d'Archéologie
Orientale, en Egypte, d'une part dans le Fayoum à Tebtynis
et d'autre part au Caire à Fostat, plus précisément sur le
plateau d'Istabl Antar, ont révélé de très nombreux verres
islamiques. \ Cette documentation très abondante permet de
dresser une typologie de la vaisselle et du luminaire en verre
utilisé en Egypte entre le VIle et le xne siècles. On présentera
ici le mobilier le plus précoce relevant des époques
omeyyade et abbasside en ne retenant que les types d'objet
dont la fréquence et les caractéristiques chimiques laissent
penser à des productions régionales. Ont été intégrés à cette
étude quelques verres produits dans un atelier secondaire,
localisé en prospection de surface sur le site de Marea, au
sud d'Alexandrie et daté de la fin du VIle siècle ou du siècle
suivant.

Nous présenterons d'abord, en respectant la chronologie,
les différents types de verres retenus en les situant dans
leur groupe de composition chimique. Dans une seconde
partie, seront exposées les caractéristiques qui permettent
de définir quatre groupes de composition, tous à base de
natron. Et l'on verra que ces divisions correspondent assez
bien à la classification typo chronologique de ce matériel.
En démontrant l'originalité de ces compositions par rap
port à ce que l'on connaît déjà des verres ou des ateliers
primaires des époques antique, byzantine et islamique, nous
développerons les arguments qui nous laissent penser que
ces verres islamiques sont des productions d'Egypte,
utilisant des sables égyptiens, mais sans doute différents de
ceux que l'on exploite dans l'Antiquité en Maréotide ou
dans le Wadi Natrun.

FORMES ET DATATION

Verres omeyyades

Les verreries omeyyades présentées ici sont en usage dans
le courant du VIlle siècle, mais certaines d'entre elles sont
très certainement apparues au siècle précédent. Onze types
de verres ont été sélectionnés (Fig. 1). Ils se répartissent
dans trois groupes de composition. La plupart se concentrent
dans les groupes 8 et 9 très semblables; le groupe 10, en
revanche reste encore marginal.

N° 1, 2. Les verres à tige caractéristiques de la fin de
l'Antiquité sont encore très présents dans les contextes du
milieu du VIle siècle et durant le VIlle siècle, à Tebtynis
comme à Fostat. Leur teinte bleutée, leur aspect lumineux
et les incisions désordonnées qui donnent un aspect festonné
au pourtour du pied les différencient des pièces antérieures
du ve siècle comme celles de Karanis par exemple.2 Six
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verres, à tige fine ou plus exceptionnellement épaisse et
torsadée, ont été analysés et se répartissent dans les deux
groupes de composition. Les verres de Tebtynis qui
apparaissent sur ce site, dans la première moitié ou au mi
lieu du vue siècle, sont dans le groupe 9 (VRR 309, 344,
345).3 Les échantillons de Fostat sont dans le groupe 8 (VRR
225 à 227).

N° 3. Comme la forme précédente, les bouteilles au
goulot galbé et aux parois carénées gardent encore un faciès
très byzantin. Ce type d'objet, incomplètement défini, est
identifié à partir des cols et surtout des fonds bombés au
profil en S bien particulier. Ces éléments peuvent cependant
relever de formes diverses ce qui expliquerait la présence
d'un fragment, de coloration pâle, bleutée, dans le groupe
de composition 10 (VRR 231). On notera cependant que
les cinq autres échantillons de teinte bleu-vert se situent
dans le groupe 8 (VRR 230,293, 412, 413) ou 9 (VRR
158) qui, nous l'avons dit, est très proche du 8. Les goulots
et les fonds caractéristiques, très nombreux à Fostat dans
les contextes du VIlle siècle, sont sans doute aussi des
productions de l'atelier de Marea à en juger par les
nombreux débris couvrant les niveaux de surface de ce site.

N° 4. Une autre verrerie, sorte de godet aux parois galbées
et rebord ourlé en dedans est un excellent marqueur pour
les contextes omeyyades de Istabl'Antar. Cet objet, verre à
boire ou lampion, est réalisé dans une teinte assez sombre,
bleu-vert ou vert-jaunâtre caractéristique de cette époque à
Fostat; une analyse le rattache au groupe 9 (VRR 292).

N° 5. Les coupes larges hémisphériques, formes
prépondérantes de la verrerie ommeyyade de Istabl'Antar,
sont souvent soufflées dans un moule et portent un décor
de côtes verticales ou hélicoïdales, ou encore de pastilles,
de chevrons ou de palmes. Trois analyses de cette forme,
déjà reconnue à Fostat,4 la rattachent au groupe 8 (VRR
157,405,406).

N° 6. Les petites fioles à décor pincé et à panse sphérique
ou très large, sont encore un héritage de la verrerie byzantine.
Sur ces flacons, de petite taille, des pincements horizontaux
sont placés sur l'épaulement, quelquefois serrés ils forment
une collerette; d'autres pincements tantôt verticaux, tantôt
horizontaux, sont en quinconce; plus rares certains sont sur
deux rangs, à la base de la pièce. A Fostat, les fioles d'époque
omeyyade, sont généralement en verre sombre. Mais,
d'autres sont bleutées. Trois d'échantillons, de teinte
différente, ont été analysés et tous se trouvent dans le groupe
8 (VRR 229, 232, 233).

N° 7. La bouteille trapue, à panse large et écrasée, et col
court est un des récipients en verre les plus communs du
VIlle siècle; il est signalé en Egypte, sur divers sites, et hors
Egypte.5 Quelques pièces sont soufflées dans un moule qui
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Fig. 1 Verres omeyyades

a imprimé des motifs de pastilles. La fonne se rattache au
groupe 8 (VRR 156).

N° 8. Des récipients, sans doute utilisés pour verser goutte
à goutte un liquide, sont identifiés par leur goulot très
particulier divisé en quatre ou cinq canaux. Sans être très
commun, cet objet n'est pas rare: A Fostat, une vingtaine
de pièces, toujours de teinte bleu-vert, sont concentrées dans
les contextes omeyyades. Elles sont dans le groupe 8 (VRR
237).

N° 9. Une petite série de bouteilles cylindrique ou
hexagonale doit son unité au motifcrucifonne imprimé sous
les fonds. Une pièce hexagonale, conservée sur presque
toute sa hauteur, possède un décor unifonne de chevrons,
appelant encore l'ornementation bien connue des bouteilles
d'époque byzantine à motifchrétien ou judaïque.6 Une croix
pattée flanquée de globules est visible sous le fond. La pièce
appartient au groupe 8 (VRR 238).

N° 10, Il. Des pots à large ouverture, au rebord parfois
ourlé, sont soufflés dans une matière bleu-vert ou bien vert
jaunâtre. Bien qu'ils soient incomplets, on peut imaginer
des sortes de bocaux décorés d'un réseau de cordons sur
toute leur surface; deux échantillons de chaque teinte ont
été analysés et se trouvent dans le groupe 8 (VRR 235,236).

N° 12. On ne sait pas à quel type d'objet (lampes?) il
faut rattacher des petits fonds étroits qui portent sous leur
base une pastille de verre. Nombreux dans tous les contextes,
ils apparaissent cependant dans le courant du VIlle siècle et
s'apparentent parfaitement au groupe 8 (VRR 252).

N° 13, 14. Des filets de verre très fins de teinte rouge
opaque sont rapportés sur des fonnes variées, en particulier
sur des goulots, des rebords ou sur des parois de lampe
conique. Cette technique décorative est connu à Fostat,
Marea et Tebtynis. Sur ce dernier site, elle apparaît dès la
première moitié ou le milieu du VIle siècle dans les mêmes
contextes que les verres à tige.7 Ce décor qui se généralise
au VIlle siècle, est peut-être encore en vigueur plus tard.
Une lampe de Fostat (VRR 414) se situe dans le groupe 8,
mais d'autres rebords de Fostat et de Tebtynis se rattachent
au groupe 10 (VRR 246,312).

Verres abbassides

Quinze types de verres abbassides ont été étudiés. Leur
composition homogène est celle du groupe 7 (Fig. 2).

N° 16. Les gobelets à décor imprimé à la pince, sont
extrêmement répandus dans l'ensemble du monde
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Fig. 2 Verres abbassides

islamique. Cette technique décorative d'exécution rapide
est présente sur des centaines de pièces provenant de Fostat
et de Tebtynis, à partir de la fin du VIlle siècle; elle atteint
son apogée dans la première moitié du IXe siècle. Les décors
les plus communs sont de simples figures géométriques ou
des guillochis. Des motifs d'arabesques et de palmettes,
plus complexes, sont aussi visibles. Plus rares sont les décors
animaliers ou les inscriptions. Le nom d'Allah se rencontre
pourtant en plusieurs exemplaires sur les deux sites. Cette
technique a pu être mise en œuvre dans de nombreux cen
tres, mais l'importance des trouvailles en Egypte ainsi que
les résultats d'analyses de laboratoire attestent une produc
tion égyptienne de teinte bleu-vert ou jaunâtre plus clair
(VRR 159, 153).

N° 17. Tout aussi communes, les coupelles de profil
cylindrique ou légèrement tronconique, sans décor sont
souvent trouvées associées aux formes précédentes (VRR
250).

N° 18, 19. Les goulots annelés peuvent appartenir à des
récipients de panse et de taille diverses. On peut distinguer
les bouteilles à panse globulaire des flacons épais à panse
prismatique (VRR 249).

N° 20. Les verres de couleur vive décorés de motifs
incisés très fmement sont aussi caractéristiques du IXe siècle.
Ces verres ne sont pas rares en Egypte, mais à Fostat, comme
à Tebtynis, ils sont nettement moins représentés que les
formes précédentes. Leur composition, conforme à celles
des pièces contemporaines, laisse pourtant penser qu'ils sont

d'origine égyptienne. On sait que plusieurs centres de fab
rication existent; certains utilisant comme fondant des
cendres végétales, comme l'ont montré diverses analyses.8

Un gobelet bleu a été analysé (VRR 245).
N° 21. La majeure partie des verres des contextes de la

fin du VIlle et du IXe siècles sont fins et fragiles et de
coloration incolore bleutée. C'est le cas pour les ampoules
de petite taille, dont le goulot haut se termine par une lèvre
toujours ourlée, peu soignée, constituant une sorte de bague
irrégulière. Connu dans toute l'Egypte, ce flacon est un
produit local (VRR 243).

N° 22, 23. Les bols ou les verres à tige à décor de picots
obtenus par étirement de la matière pour former une sorte
de frise à la base de l'objet sont peu connus. Pourtant,
réalisés dans un verre bleuté, ils sont bien représentés à
Fostat, dès la fin du VIlle siècle. Certains pouvaient avoir
un décor au lustre comme le montre une pièce peut-être de
provenance syrienne.9 L'étude des verres de Istabl'Antar
montre qu'il y a une parfaite correspondance chronologique
entre ce type de verre et l'apparition du lustre. La composi
tion des verres à picots (VRR 241) et des premiers verres
au lustre de Fostat est comparable à l'ensemble des verres
de l'époque abbasside et ne permet pas de dater ces pièces
avant le dernier tiers du VIlle siècle.

N° 24. Les verres à tige annelée sont bien connus dans le
répertoire de la verrerie abbasside. Deux pièces de Fostat
et de Tebtynis trouvées dans des contextes du IXe siècle
sont analysées. Il est logique que cette forme relève du même
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groupe de composition que les fragments qui portent une
décoration incisée à la pointe fine (No 18) ou au lustre (No
25, 26). Ces décors sont en effet connus sur ces verres à
tige. JO

N° 25. Quelques bouteilles sont identifiables par leur
décor spécifique qui consiste en des motifs trilobés
préfabriqués puis déposés sur les parois. Les pièces des
musées suggèrent de restituer des bouteilles à col court et à
panse globulaire ou au contraire allongée. Souvent de col
oration bleu-vert, parfois incolores, ces pièces apparaissent
à Fostat vers la fin du VIlle siècle. Il Un fragment foncé a
été analysé (VRR 248).

N° 26. Un autre type de bouteille, sans doute d'assez
grande taille, est uniquement révélée par l'anneau creux
que forme un repli de la matière sans doute à mi panse; on
ignore tout de la forme générale de ce récipient,
extrêmement fréquent en Egypte (VRR 234).

N° 27. Les petites coupelles incolores ou colorées, sont
caractérisées par leur décor estampé en forme de pastilles
constituées de cercles concentriques ou de rosettes. Ces
formes bien connues du répertoire de verrerie islamique ne
sont pas clairement datées par les fouilles de Istabl'Antar.
Elles ne semblent pas apparaître avant la seconde moitié
ou la fin du IXe siècle. Le fragment analysé se rapporte
toujours au groupe 7 (VRR 254).

N° 28. Les poids annulaires munis de cachets sont
fabriqués dans une matière verte, très sombre. La pièce
analysée (VRR 415) provient d'un contexte bouleversé
contenant du mobilier d'époque fatimide. Mais, deux autres
poids se situent dans des niveaux datés du milieu du VIlle
siècle, c'est-à-dire à la transition des époques omeyyade et
abbasside.

N° 29, 30. Les verres peints au lustre, les plus précoces
de Istabl'Antar, apparaissent dans des contextes de la fin
du VIlle siècle. Le fragment analysé (VRR 240) est un
rebord bleuté de coupe ou de bol, décoré, sur les deux faces,
de feuillages. La seconde pièce analysée, un grand plat
(VRR253), est orné, à l'intérieur seulement, par une frise
d'arabesques; il est dans un contexte du IXesiècle.

N° 31, 32. Entrent encore dans ce groupe 7, deux verres
de Tebtynis: un fond incolore à décor moulé du XIe siècle
(VRR 314) et un petit fond étroit appartenant peut être à
une lampe trouvée dans un niveau du VIIIe-IXesiècle (VRR
308), ainsi qu'un rebord décoré de filets de verre rapportés
(VRR 247, non figuré).

ANALYSES ET ORIGINES

La cinquantaine d'échantillons analysés se répartissent en
quatre groupes de composition (Fig. 3). Leur classification
(en affinité moyenne non pondérée sur variables centrées
réduites) utilise les huit constituants suivants: Ca, Fe, Ti,
K, Si, Al, Mg, Na. Les compositions moyennes et les écarts
types des quatre groupes sont rassemblés sur cette même
figure 3, avec, pour comparaison, les valeurs correspondant
aux verres syro-palestiniens typiques (groupe 3).

Les groupes 8 et 9 qui rassemblent l'essentiel de verres
omeyyades ont des compositions assez voisines: ils ont la
même teneur basse en calcium (environ 3%) et des
pourcentages élevés en fer, et surtout en aluminium (4.0%
et 3.4) et en titane (0.47% et 0.31). La distinction entre les

groupes 8 et 9 se fait aussi par ces trois constituants: le
groupe 8, le mieux documenté, ayant des pourcentages
supérieurs en fer, aluminium et titane. Le groupe 9 comprend
les échantillons les plus anciens: les verres à tige de Tebtynis,
datés de la première moitié ou du milieu du VIle siècle. Des
analyses plus nombreuses seraient nécessaires pour
confirmer l'antériorité du groupe 9 sur le groupe 8. Il sem
ble que les sables des deux groupes aient été, pendant un
certain temps, utilisés de concert.

Quant au groupe 10, encore sous-représenté, ce qu'il a
de plus notable, c'est son faible taux d'aluminium (1.4%
contre 4.0, 3.4 et 2.5 pour les groupes 8, 9 et 3). Son
pourcentage de titane bien que plus faible que pour les
groupes 7, 8 et 9 est cependant supérieur à celui des verres
antiques de Syro-Palestine (0.19% contre 0.07).

Les verres abbassides du groupe 7 sont un peu plus
calcaires que les verres antiques de Syro-Palestine (l0.! %
au lieu de 7.8). Ils se séparent de ces verres antiques par un
taux en fer plus élevé (1.1 % contre 0.5) et surtout par des
taux de titane bien supérieurs (0.28% contre 0.07).

Les compositions des verres islamiques d'Egypte se
distinguent aussi nettement des verres de Palestine produits
entre la seconde moitié du IVe siècle et le VIlle siècle à
Jalame, Appolonia, Dor et Bet Eli'ezer,12 par de nombreux
éléments et en particulier par leurs pourcentages de titane
(toujours très supérieurs en Egypte).

Enfin, si on met en parallèle les sables des verres
islamiques d'Egypte et les sables des ateliers primaires et
vraisemblablement antiques d'Egypte localisés dans le Wadi
Natrun ou en Maréotide, on note que leurs taux de titane
sont très comparables. Pourtant il s'agit de sables différents
comme le montrent par exemple les pourcentages de chaux:
très élevés dans les verres des ateliers de Maréotide (environ
16% de chaux) et très faibles dans ceux du Wadi Natrun
(2% environ). 13 Cela n'exclut pas que l'origine des groupes
8 et 9 puisse se situer dans cette région du Wadi Natrun,
encore insuffisamment explorée.

La teneur élevée de titane que l'on observe aussi bien
dans les verres islamiques d'Egypte que dans les verres des
ateliers primaires et antiques d'Egypte, apparaît comme une
sorte de signe distinctifdes sables et de la géologie du pays.
On doit rappeler que sables et argiles d'Egypte sont très
souvent riches en titane. On se souvient aussi que les verres
de teinte olive du début du ve siècle, dont on ignore l'origine,
sont très riches en titane. Ce pourrait être un indice, encore
insuffisant, pour les supposer égyptiens. 14

Les groupes 7 abbasside, et 8 et 9 omeyyades avaient
déjà été reconnus en Egypte, par les analyses de Bernard
Gratuze sur les poids monétaires de Fostat.1 5

Le groupe 7 est comparable au groupe 2 de B. Gratuze
portant sur des objets datés entre 785 et 870. Il correspond
aussi à la composition des verres trouvés et peut-être
produits à El Ashmunein. 16 Parmi les verres de ce dernier
site datés du IXe siècle, on reconnaît les principales verreries
utilisées à Fostat à partir de la fin du VIne siècle. Il est plus
difficile de situer la fin de l'utilisation de ce groupe de com
position qui semble correspondre à l'abandon du fondant
minéral (natron) au profit de l'utilisation des cendres de
plantes. Elle se situe sans doute à la fin du Ixe siècle ou
dans la première moitié du xe siècle: un verre trouvé dans
une fosse, comblée à la période pré-fatimide, est en effet à
base de soude végétale.
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CaO Fe203 Ti02 K20 Si0 2 AI 20 3 MqO MnO Na 20 P2 0s
Groupe 7 m 10.08 1.15 0.278 0.38 68.66 2.44 0.62 0.319 15.26, 0.13

s 0.44 0.29 0.024 0.13 1.44 0.17 0.13 0.505 0.95 0.09

Groupe 8 m 3.26 1.77 0.471 0.48 70.60 4.01 0.87 0.034 17.59 0.11
s 0.57 0.19 0.074 0.06 1.28 0.26 0.07 0.013 1.41 0.03

Groupe 9 m 2.90 1.25 0.309 0.47 71.38 3.39 0.67 0.030 17.69 0.09
s 0.28 0.22 0.089 0.09 1.95 0.47 0.12 0.005 1.23 0.02

Groupe 10 m 5.91 0.70 0.187 0.38 72.65 1.44 0.42 0.000 16.75 0.14
s 0.51 0.12 0.058 0.09 0.32 0.14 0.02 0.000 0.31 0.04

Groupe 3 m 7.76 0.52 0.073 0.55 69.12 2.51 0.63 0.706 16.97 0.14
s 0.94 0.15 0.026 0.13 1.63 0.36 0.14 0.563 1.52 0.12

Fig. 3 Classification d'exemplaires de verres islamiques d'Egypte. Moyennes et écarts-types des groupes 7 à 10, et, pour
comparaison, du groupe 3 (verres syro-palestiniens typiques)

Le groupe 8 semble la réplique du groupe lB de B.
Gratuze couvrant le VIlle siècle.

Le groupe 9 est l'équivalent du groupe lA de B. Gratuze
comprenant des verres datés entre 709 et 722.

Ces nouveaux travaux sur le mobilier égyptien mettent,
pour la première fois, en corrélation formes et composition
chimique. Ils apportent une réponse aux interrogations sur
l'origine des verres décorés au lustre et imprimés à la pince
et proposent de dater leur apparition à la fin du VIlle siècle.
Ces résultats permettent aussi d'affiner d'autres datations:
les sables utilisés pour le verre omeyyade ont été exploités
bien avant le début du VIlle siècle, au plus tard au milieu du
VIle siècle, et jusque dans les décennies centrales du VIlle
siècle. L'arrivée des Arabes n'a certainement pas
immédiatement entraîné des bouleversements dans
l'artisanat du verre: les formes et les techniques de fabrica
tion subsistent. La composition spécifique des verres
abbassides (groupe 7) semble prendre immédiatement le
relais des compositions précédentes (groupe 8-9), mais il
est possible que les deux compositions aient été, durant un
temps assez bref, élaborées parallèlement dans des ateliers
géographiquement bien distincts. Dans l'état actuel des
recherches, nous pouvons imaginer que l'exploitation de
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ces nouveaux gisements de sable a commencé vers 750;
ces sables seront vers la fin du VIlle siècle et durant tout
ou presque tout-le Ixe siècle, principalement, voire
exclusivement, utilisés. Nous commençons aussi à mieux
cerner la période d'abandon du natron au profit des cendres
végétales (supra).

L'abondance et la répétition des mêmes types sur
différents sites et la spécificité de ces compositions laissent
raisonnablement penser que la plupart des verres utilisés
en Egypte, entre le milieu du VIle siècle et la fin du IX'
siècle, sont réalisés avec des matières premières locales.
Nous ignorons aussi bien la localisation des ateliers
primaires que celles des officines secondaires. Cependant,
les sables utilisés semblent provenir de gisements différents
de ceux que l'on exploite dans l'Antiquité.

Il est possible que certains types de verres aient été
produits à l'identique, ailleurs, avec des matières tout à fait
autres, comme on le sait déjà pour les verres colorés et
décorés d'incisions très fines. C'est sans doute le cas pour
de nombreuses autres formes et pour des procédés
ornementaux qui sont l'apanage de la verrerie islamique,
tels les décors imprimés à la pince ou peints au lustre.
L'analyse chimique, en l'absence de fouilles d'atelier, se
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révèle comme l'unique moyen de différencier des produc
tions d'aspect identique, en usage dans l'ensemble du monde
islamique.
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GLASS PRODUCTION IN AL-RAQQA: EXPERIMENTATION AND
TECHNOLOGICAL CHANGES

JULIAN HENDERSON AND SEAN D. MCLOUGHLIN

The town ofal-Raqqa is situated on the Euphrates River
in northem Syria, where the Euphrates meets its tributary,
the Balikh, about 200km east of Aleppo. The site, which
originally was a Hellenistic settlement, was occupied
through the Roman and Byzantine eras, and it fell under
Muslim rule in 639. After that date, al-Raqqa acquired its
current name and became an increasingly important Islamic
centre, especially during the time of the Abbasid caliph
Harun al-Rashid (r. 796-808), who made it his summer
residence and capital. During Harun's reign, major industrial
installations for the production of glasses, glazes, and
ceramics were built at al-Raqqa.

AI-Raqqa was a city with extensive industrial quarters
from the mid 8th to Il th centuries, and there is sorne
evidence of later production. The Raqqa Ancient Industry
Project has been conducting excavations at al-Raqqa for
more than ten years, and several publications have resulted
from the archaeological and analytical data obtained.'
Excavations have focused on six sites. The first, Tell Zujaj,
is a complete glass workshop with in situ remains of four
beehive-type glass furnaces. It dates to the late 8th and early
9th centuries, partly contemporaneous with Harun al
Rashid's presence at al-Raqqa. A second site, Tell Fukhkhar,
dates to the Il th century, and it has also yielded extensive
evidence of glass production. Importantly, there is firm
evidence for primary production, fritting, melting, and
working ofglass, as weil as for the making ofceramics and
glazes, carried out on adjacent sites along a 2.5km strip of
tells. A third glass production site is at Tell Belor, which
dates to the Il th and 12th centuries. It will not be dealt with
here.

As part ofan ongoing analytical project, electron probe
microanalysis (EPMA) was conducted on nearly 200 glass
fragments from several types ofobjects and integrated with
50 previously discussed EPMA results from Tell Zujaj.2
EPMA provided the accurate quantification of more than
20 major, minor, and trace oxide constituents present in
the glass. The resulting database of analyses affords a
detailed chemical fingerprint ofRaqqa glass from the early
9th to 12th centuries, making it possible to observe
relationships in composition, raw ingredients, and colour.
A full discussion ofthese analytical results will be published
elsewhere.3

Originally, four compositional types were identified,
based on magnesia and alumina contents.4 Figure 1, a plot
ofmagnesia against alumina for ail samples analysed from
Tell Zujaj, builds on those four groups. The tightly clustered
type 3 group represents a typical low magnesia 'late
Roman' /Byzantine glass (LMG), similar in composition to
recently published Byzantine glasses,5 and it lies on the left
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of the chart. The early occurrence at al-Raqqa of a typical
Islamic high-magnesia glass (HMG) is confirmed in type
1, which is compositionally similar to glasses from a number
ofIslamic sites across the Levant.6 It is significant that type
1 was being produced at Tell Zujaj as early as the early 9th
century. To the best of the authors' knowledge, this date
precedes by up to 40 years the earliest weil dated time noted
in a previous publication, in the context of Islamic glass
weights and stamps.7 It is certainly possible that there were
other contemporaneous production centres where this
change in alkali use occurred, but the stratigraphic evidence
from Tell Zujaj supports this interpretation.

The possible 'workshop' compositions, types 2 and 4,
are also confirmed. Whereas only a small number ofsamples
adhere to type 2, type 4 forms a cloud ofpoints in Figure 1,
parallel and to the right of the line joining types 3 and 1.

Importantly, direct evidence of primary production of
types 1, 2, and 4 results from analyses of furnace glass,
and evidence of secondary production derives from the
analysis of glass moils. Direct evidence of fritting also
cornes in the form of a frit analysis from Tell Zujaj that
falls into type 4.8 Only a limited relationship was detected
between object type and composition at Tell Zujaj,9
suggesting that a variety of objects was made with each
glass batch, and that successive melts of different
compositions were produced.

The situation at Tell Fukhkhar is very different (Fig. 2).
The HMG type 1 is prevalent a couple ofcenturies later for
aIl object types, and it is compositionally almost identical
to its earlier counterpart at Tell Zujaj. Window glass samples
from Qasr al-Banât, the princess's palace at Raqqa that is
contemporaneous with Tell Fukhkhar, are also of type 1,
and they were presumably manufactured locally. Samples
from highly coloured bracelets and from vessels, including
two miniature bottles and a bowl (type 4), fall outside type
1. The samples of type 3 (LMG) glass from Tell Fukhkhar
that were analyzed tantalizingly include one sample ofraw
glass. This could suggest that the glass is still being
manufactured somewhere in the vicinity, or that this is 'old'
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glass being recycled. In any case, if it was melted with a
much larger amount of type 1 glass, its effect on glass
melting properties would be minimal.

It can therefore be concluded that there was an undeniable
change in composition from an LMG to an HMG glass
between the 9th and Il th centuries. This is especially
interesting because the change is related to the raw materials
of manufacture. Historically, there are only two main raw
ingredients in soda-lime-silica glass, which constitute the
majority ofancient glasses. Silica, which derives from sand
or quartz, was mixed with an alkali flux, usually natron or
the ash of alkaline plants gathered from desert or maritime
environments, to lower the glass-forming reaction
temperature. IO Impurities in the raw materials give rise to
the lime content necessary to stabilize the glass. Varying
levels of associated impurities hold the key to classifying
and distinguishing between ancient glass types and
understanding the raw materials oftheir production.

Since the compositional data from al-Raqqa fall into four
distinct groups, organizing the results by compositional type
rather than by site has allowed a detailed investigation of
the various glass recipes used and of the raw materials
involved in their manufacture. Figure 3, a plot ofmagnesia
and potash contents for ail samples analysed, is indicative
of the major impurities introduced with the alkali, since
natron contains lower levels ofthese associated impurities
than an organic plant ash. Lilyquist and Brill drew up ranges
that defined the impurity levels associated with both natron
and plant ash-based glasses, II and these are superimposed
on Figure 3. Type 3 sits comfortably in the natron glass
range, and type 1 sits in the plant ash glass range.

Similarly, the alumina content varies according to the
silica source used (Figs. 1 and 2). Quartz, which is a
relatively pure form ofsilica, contains far fewer impurities
than those associated with sand. Type 3, with a 3-4 wt%
alumina content, is made from sand, whereas type 1, with a
1-1.5 wt% impurity, is made from quartz. With the change
from type 3 to type 1, both the silica source and the alkali
changed over time, correlated with changes in both sets of
impurities. The tight clustering across all oxide components
of types 3 and 1 indicates that a specific recipe was in use
and repeatedly made to a high degree of reproducibility.

This is in sharp contrast to type 4, in that the two 'recipes'
are clearly distinguishable from the scattered, negatively
correlated array ofdata forming type 4. How can type 4 be
explained? The authors believe that this group is the elusive
evidence for experimentation with raw materials. Type 4
forms a dilution line, which usually results from diluting
separate ingredients with one another or from remixing
compositions, presenting a series of precise correlations
between the majority of its major and minor oxide
components.

Considering the silica source first, the alumina levels vary
in a range between those associated with sand and those
associated with quartz (Fig. 1). Iron and titanium cornrnonly
occur as plagioclases, pyroxenes, and ilmenite in the form
ofimpurities in silica-rich mineraIs - in this case, sand and
quartz. Iron and titanium oxide levels vary consistently with
alumina for ail type 4 glasses, as is illustrated in Figure 4, a
logarithmic plot ofthese oxides' variation with respect to
alumina. The linear R2correlation coefficients ofboth ratios
are very high (0.88 for iron oxide and 0.81 for titanium

oxide), and they attest to the progressive purification ofthe
silica source for falling alumina values in type 4.

The alkali source of type 4 is clearly of a plant ash type
(Fig. 3). The clear linear relationship between magnesia and
potash breaks down for higher magnesia values, suggesting
a high variability in the ash selection and preparation, or
that a separate magnesia-rich component was being added.

Type 4 also exhibits characteristically low lime levels,
significantly lower than the average lime levels of type 3
and type 1 glasses (Fig. 5). This fact rules out the possibility
that type 4 is the direct result ofrecycling type 3 and type 1
glasses, as lime levels should fall into intermediate values
between the two groups. Type 4 lime levels instead correlate
in Figure 5 to phosphorus pentoxide levels across its range.
Calcium and phosphorus are the major constituents of
hydroxyapatite, the principal inorganic constituent ofbone.
Bone fragments were found, not only in three of the four
furnace fills at Tell Zujaj,12 but also in the frit sample
analysed. 13 Bone could therefore have been a separate
addition to the batch, which would have resulted in a more
chemically stable glass.

It is not surprising to think ofexperimentation, if indeed
a plant ash-based recipe was first introduced at al-Raqqa.
After ail, glassmakers would have had to learn how to
prepare and treat plant ashes, which ones to use, and in
what proportions to add them to the batch to make a stable
glass at attainable temperatures with the necessary properties
for blowing and pouring. It is clear that qualities appreciated
by the glassmaker - such as melting times, working
temperature ranges, viscosity, and quality offining - would
have been the basis for experimentation. Experimental work
conducted on replica glasses of type 3 and type 1
compositions has shown visible differences in the physical
and working properties ofthe two types, and it may account
in part for the graduai decline of the earlier type across the
Levantine world. 14 A more complete investigation of the
physical properties of all glass types from al-Raqqa is
underway.

The theory of experimentation is supported by the
composition-specific use ofmanganese. Manganese acts as
a decolourant to counter the green-colouring effects of iron.
Iron constitutes a cornrnon impurity in glassmaking raw
materials. Manganese is totally absent from type 3 glasses
but present at Tell Zujaj in type 1, type 2, and type 4 glasses
in levels significant enough to be considered a deliberate
addition. Type 3 represents the 'traditional' formula for
glassmaking at Tell Zujaj, being the continuation ofRoman
and Byzantine recipes. Unintentionally coloured glasses of
this type are pale green, due to the 0.4-D.6 wt% base iron
oxide impurity. It is interesting to note that pale green glasses
ofother compositional types result from a range ofmixtures
ofiron and manganese (Fig. 6), as though glassmakers were
experimenting in order to produce the same pale green tint
naturally obtained from the traditional type 3 'recipe'. We
can infer that glassmakers at Tell Zujaj, or somewhere
nearby, experimented with colour as well as with raw
materials. The use ofmanganese dioxide in glassmaking is
discussed in the works of the Islamic chemist Jabir ibn
Haiyan, also known as Geber. His alchemical writings,
preserved in Arabic, deal with methods for dyeing and
colouring a range ofmaterials, including glass. 15 Manganese
was a colourant and decolourizer used by Roman
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glassmakers, and it was therefore presumably a
'reintroduction' or rediscovery by Muslim glassmakers.
Because Geber served under the Barmaki Vizier, who is
traditionally believed to have been buried at al-Raqqa, and
because he died in AD 803 during the reign of Harun al
Rashid, there is reason to believe that Tell Zujaj glass bears
the chemical evidence of Geber's experiments with
manganese.

CONCLUSION

The analysis of glass fragments from Tell Zujaj and Tell
Fukhkhar has underlined the definite change ofraw materials
and glassmaking 'recipe' at al-Raqqa between the 9th and
Il th centuries. The early use of an HMG appears at Tell
Zujaj as early as the early 9th century. The workshop
composition provides firm evidence ofexperimentation with
new raw ingredients. To the best ofour knowledge, it is the
first example of its kind. The compositional relationship
with manganese at Tell Zujaj is tied to its experimental
reintroduction into glassmaking, possibly the direct
influence ofJabir ibn Haiyan at al-Raqqa.

The above interpretations have been possible due to the
size and homogeneity ofthe database ofnearly 250 analyses
ofglass from dated archaeological contexts. It is hoped that
the detailed chemical fingerprint oflslamic glass production
at al-Raqqa can form the basis for wider regional studies to
establish the importance and influence of al-Raqqa as a
glassmaking centre - and help to chart in greater detail the
development ofIslamic glass technology.
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EARLY ISLAMIC CAMEO GLASS IN THE CORNING MUSEUM OF GLASS

DAVID WHlTEHOUSE

Early Islamic cameo glass is far from common, and The
Coming Museum of Glass is fortunate to possess four
restored vessels and 80 fragments. Three ofthe fragments
were acquired in Cairo in 1951. One of the vessels and at
least seven fragments appeared in the exhibition 'Glass from
the Ancient World' in 1957. 1A second vessel was acquired
in 1959, and more fragments were purchased in 1959 and
1968. Another fragment was excavated at Fustat in 1973,
and the third vessel, the Coming Ewer (Fig. 1), was in the
exhibition 'The Arts ofIslam' in 1976.2 The object with the
shortest pedigree, the blank for a beaker (Fig. 2), was

Fig. 1 The Corning Ewer. H. (at rim) 160mm. The Corning
Museum of Glass (87.1.1); photo © the Corning Museum
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acquired in 1981.3 Every object, therefore, was known
before the appearance in the 1990s of spectacular cameo
glass objects, the date and origin ofwhich are controversial.4

For this reason, the Coming collection provides a good
starting point for a study of the characteristics of early
Islamic cameo glass.

Early Islamic cameo glass can be classified in several
ways: 1) according to the manner in which the overlays
were formed, 2) according to the manner in which the
decoration was cut, 3) in terms of the shape of the object,
and 4) in terms of the omament. Here 1 propose first to
describe the manner in which the overlays were formed and
the decoration was cut, and to conclude with notes about
the repertoire of forrns and omament.

AIl of the objects at Coming (and almost every other
early Islamic cameo glass known to me) have colourless or
almost colourless base glass and a single thickness of
transparent coloured overlay. Although objects with patches
of two different colours exist, 1know ofonly one fragment
ofapparently early Islamic cameo glass with more than two
colours that are superimposed. AIl but two of the overlays
are of a single colour, and the majority (60 out of 80

Fig. 2 Beaker (unfinished blank). H. 117mm. The Corning
Museum of Glass (81.1.4); photo © the Corning Museum
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Fig. 3 Pitcher. H. (at rim) 171mm. The Coming Museum of
Glass (59.1.489); photo © the Corning Museum

fragments) are green, the exceptions being light blue, yellow,
and brown. The overlays on a hemispherical bowl and a
bottle in the David Collection, Copenhagen (which were
first published in 1970), and a vessel in the L. A. Mayer
Museum for Islamic Art, Jerusalem (first published in 1976),
are also green, while a hemispherical bowl in the Islamic
Museum, Cairo (first published in 1906), has a deep blue
overlay.5 Several fragments from Samarra, excavated before
World War 1and published in 1928, also have blue overlays.6

The c1ear preference for green may be due to more than
aesthetic considerations. Three of the four green overlays
that have been analysed contain between 55% and 67% lead
oxide. The Knoop Hardness Number for glass with 60%
lead is 360, in contrast to 445 for most medieval Islamic
glasses; the lead-rich glass, therefore, was easier to cut.?

Tf.œApPLIcATION Of THE OVERLAYS

The overlays were applied in two ways: either 1) the
colourless parison was cased by dipping it in a pot ofmolten
glass, or 2) blobs or trails ofcoloured glass were applied to
the parison and flattened. 8 It is difficult to imagine how the
overlays of vessels with all-over decoration, such as the
Corning Ewer and a pitcher that is also at Corning (Fig. 3),
could have been applied, ifnot by casing. On the other hand,
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flattened blobs or trails were used to make blanks (e.g.,
Fig. 2) for objects that were intended to have isolated
coloured motifs. In such cases, if the surface is well
preserved, one can sometimes observe that the wall was
cold-worked only in the immediate vicinity ofthe coloured
motifs - a c1ear indication that the overlay was of limited
size.

THE NATURE Of THE CUTTING

Early Islamic cameo glass is a subset of early Islamic cut
glass, and it displays many of the features found on
monochrome, usually colourless vessels.9 Most cameo
glasses fall into one oftwo major groups:
A. abjects with Decoration in Relief The overlays were

produced either by casing the parison or by applying blobs
or trails. The oudines of the ornament and sorne of the
details are in relief, and the interiors ofthe ornament and
the backgrounds are recessed.

B. abjects with Silhouettes in ReliefandLinear-CutDetails.
The overlay or overlays were produced by applying and
flattening blobs of molten glass. The outlines of the
overlays were cut and ground to create silhouettes ofbirds
and animais, sorne ofwhich are so stylized that they almost
defy recognition as zoomorphic motifs. Details of the
coloured birds and animaIs, and ornament in the colourless
background, were made by linear cutting.

THE REPERTorRE Of FORMS AND ORNAMENT

A. abjects with Decoration in Relief

The relief-cut cameo glass at Corning includes the ewer
(Fig. 1), the pitcher (Fig. 3), and several fragments (including
Fig. 4). The repertoire of fonns includes hemispherical
bowls (in Copenhagen and Cairo), a bottle (in Copenhagen),
and a ewer and a pitcher (at Corning).10 Sorne ofthe overlays
were gathered, while others were applied. Generally
speaking, the relief is crisp and the sides ofthe raised lines
are perpendicular or nearly perpendicular to the background,
although occasionally the edges are slant-cut and have a
somewhat blurred appearance (e.g., on the bottle in the
David Collection). The ornament includes birds and animais
seen in profile, vegetal motifs, and Kufic inscriptions. As
on sorne ofthe monochrome cut glass, the raised lines may
be notched, other coloured areas may be hatched, birds and
animais may incorporate lines that terrninate in half
palmettes, and the colourless interiors oftheir bodies may
be decorated with drilled circular depressions. The quality
ofthe finest objects, such as the Corning Ewer, is exceptional
by any standard.

B. abjects with Silhouettes in ReliefandLinear-Cut Details

The collection at Corning includes one restored vessel (a
cylindrical cup: Fig. 5) and 20 fragments (including Fig.
6). A cup ofthe same fonn was found at Samarra. 11Examples
ofobjects with silhouettes in other collections include two
more cylindrical cups in the Carnegie Museum ofNatural
History in Pittsburgh, Pennsylvania (acquired in 1970), and



Early Islamic Cameo Glass in the Corning Museum ofGlass

Fig. 4 Fragments of relief-cut objects. H. (Iarger) 65mm. The
Coming Museum of Glass (59.1.104, left, and 59.1.101); photo

© the Coming Museum

The Chrysler Museum ofArt in Norfolk, Virginia (acquired
in 1971); a beaker in the Los Angeles County Museum of
Art (first published in 1980); a globular bottle in the British
Museum (acquired in 1966); and a cylindrical bottle in the
David Collection (acquired in 1972).12 Ail of these objects
have applied pads of one or more colours surrounded by
large areas of colourless glass. The pads are embellished
with broad straight and curving cuts, often with slanting
sides, and occasionally with groups of narrower parallel
cuts. The coloured motifs thus appear in silhouette, with
details eut through to the colourless glass. The ornament
includes birds, animais, and vegetal motifs, ail of which
may be stylized. The colourless glass around the silhouettes

Fig. 5 Cup. H. 87mm. The Coming Museum of Glass
(55.1.120); photo © the Coming Museum

has linear decoration, much of which consists of abstract
patterns. Individual cuts may have U or V-shaped profiles
and may be polished or rough. The overall effect is of
vigorous, rather schematic omament, which contrasts
strongly with the meticulous execution of the finest relief
eut objects.

1

Fig. 6. Fragments of cups with silhouettes of animais. H. (taller)
62mm. The Corning Museum of Glass (59.1.492, left, and

68.1.81); photo © the Corning Museum

DATE AND PROVENANCE

We are poorly inforrned about the chronology of early
Islamic cameo glass. Gnly one fragment (the vessel from
Fustat) has been reported from a modem excavation; it came
from a context attributed to c. AD 900. 13 Nevertheless,
cameo glasses appear to have been made for at least 100
years. The relief-eut fragments and the cup with silhouettes
from Samarra are widely believed to date from the period
of caliphal occupation, which ended in 892, although the
site was not abandoned after that date. 14 At the other end of
the chronological spectrum, the Corning Ewer so closely
resembles a group of rock crystal ewers made in the late
10th and early Il th centuries (inscriptions show that one
was made between 975 and 996, and another between 1000
and 10Il) that we may reasonably suppose it was made at
about the same time. 15 Thus, relief-eut cameo glasses seem
to have been made from sorne time in the 9th century until
c. 1000. It is possible that cameo glasses with silhouettes
and linear decoration continued to be made after 1000, since
the Serçe Limani ship, which sank in or about 1025,
contained monochrome linear-cut objects and bottles similar
in shape to the cameo glass bottle with silhouettes in the
David Collection. 16 At present, however, we have no
concrete evidence that cameo glass with silhouettes was
still being made in the 11 th century.

We are no better inforrned about the place or places where
early Islamic cameo glass was made, and the possibilities
cover an arc that extends from Egypt to Iran. Archaeological
excavations at Fustat have yielded one fragment of cameo
glass, Corning acquired three fragments in Cairo in 1951,
and it is likely that the bowl in the Islamic Museum, Cairo,
and many of the other fragments at Corning were also
acquired in Egypt. 17 We know, therefore, that cameo glass
was available in Egypt. Similarly, excavations at Samarra
brought to light several fragments of cameo glass, and so
we know that it was also available in Iraq. We are not yet
able to make the same claim for Iran, although several
objects are said to have been found in that country: they
include the ewer, the pitcher, and the unfinished beaker at
Corning, the vessel in the L. A. Mayer Museum for Islamic
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Art, and the bottle in the British Museum. The unfinished
beaker and the vessel in the L. A. Mayer Musewn are
associated with Nishapur, a large medieval site in north
eastem Iran and a popular provenance among Iranian dealers
in Islamic antiquities. In the Syro-Palestinian region, al
Muqqadasi reported that glass cutting was practiced at Tyre
in 985, but we have no further information about the
products. 18

Indeed, the present state of our knowledge of the
provenance ofIslamic cameo glass is no different from our
knowledge of the provenance of colourless relief-cut
objects. Writing about the latter, which have strikingly
uniform chemical compositions, Robert H. Brill noted:
'Were they aU made at (or near) Nishapur? Were they aU
made at (or near) Fustat? Or were they made somewhere
else and exported to both those places?' 19 As far as cameo
glasses are concemed, we simply do not know.
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ROMAN, SASANIAN, AND ISLAMIC GLASS FROM KUSH, RAS AL
KHAIMAH, UNITED ARAB EMIRATES: A PRELIMINARY SURVEY

JENNIFER PRIeE AND SALLY WORRELL

The excavations at Kush, in the Shimal area ofthe northern
emirate ofRas al- Khaimah, took place between 1995 and
2000 (Fig. 1). They were organized by the Department of
Antiquities and Museum, Ras al-Khaimah, and directed by
Dr Derek Kennet, University of Durham. The tell site at
Kush, which may have been the location of the early
settlement of Julfar, 1 is now situated on a silted-up lagoon
close to the modem coastline, and it was almost certainly
accessible to ships in antiquity. The excavations exposed
8m of stratified deposits and produced structural evidence
for an occupation sequence dating from about the 3rd or
4th century to the 13th century. A wide range ofmaterials
and artifacts was recorded. The study of these, and the
pottery assemblage in particular, provides new and detailed
information about the changing patterns of trade in the
western Indian Ocean in the Sasanian and early Islamic
periods.

Among the finds were more than 5,000 fragments from
ancient glass vessels. This material falls into three distinct
chronological and cultural groups: 1) Roman-period vessels
dating from the 1st century AD or later, 2) Sasanian vessels
dating from the 3rd/4th to 6th/7th centuries, and 3) Islamic
vessels dating from the 8th/9th to 13th centuries. In addition,
there were sorne fragments from more recent occupation
phases at the site, but these will not be considered in this
paper. Much of the glass was very fragmentary. Virtually
all of it was very heavily weathered, and sorne pieces were
completely devitrified.

ROMAN-PERIOD VESSELS

In view of the date of the initial phase of occupation at
Kush, it was surprising to find fragments of Roman glass.
These included pieces from two polychrome mosaic and
two monochrome non-blown Roman vessels, as well as
blown vessels. The polychrome fragments came from the
wide rim ofa rectangular plate (Fig. 2.1) and from the body
of a convex bowl (Fig. 2.2). Both were constructed from
sections ofpreformed canes, but nothing is now known about
their colours because the pieces have become completely
devitrified. The rectangular plate has an overhanging edge
broadly comparable with the rims ofcolourless non-blown
plates produced in the late lst and early 2nd centuries.2 Most
of these vessels are circular in plan, although rectangular
pieces have occasionally been recorded.3 However, this form
appears to be extremely rare in polychrome mosaic glass.
The body fragment is less diagnostic, and the design of the
canes is comparable with that ofmany polychrome mosaic
vessels. The precise date ofproduction ofthe two pieces is
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Fig. 1 Kush and neighbouring sites in the United Arab Emirates

uncertain. They may be Ist or early 2nd-century pieces, or
they may belong to a later Roman tradition of non-blown
polychrome mosaic vessels that is recognizable in Egypt
and elsewhere in the Roman world.4

The two monochrome non-blown fragments come from
bluish-green ribbed bowls (Fig. 2.3) ofthe kind that, in the
western provinces, might be called pillar-moulded. These
vessels were produced in very large numbers in the 1st
century AD, and they are found throughout the Roman
world, as well as beyond the frontiers - from Denmark to
Somalia, and from Morocco to India and beyond. Elsewhere
in the Emirates, similar vessels have been noted, generally
in funerary contexts: in the Belgian and Danish excavations
at Ed Dur, Umm al-Qaiwain,5 and at Mleiha, Sharjah.6 The
pieces at Kush come from occupation deposits, suggesting
that sorne kind of settlement may have existed there in the
1st century AD.

A few blown vessel fragments likely to belong to the
first three centuries AD have also been recognized. These
include a rim fragment from a bluish green closed vessel
with a folded rim and cylindrical neck, perhaps a flask,jug,
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Fig. 2 Kush: Roman-period, Sasanian and Islamic glass vessels; scale 1:2

or small bottle dating from the lst or 2nd century (Fig. 2.4).
Rims ofthis form are common throughout the Roman world,
and sorne others have been noted in the region at ed-Dur,
where bluish green or pale green flasks and jugs were
uncovered in both the Belgian and the Danish excavations.7

A colourless body fragment decorated with a horizontal band
of abraded lines above one very large flat-eut oval facet
(Fig. 2.5) cornes from a deep convex bowl that may date

from the 2nd or 3rd century. Colourless bowls with linear
and facet-cut decoration are found in many parts of the
Roman world and beyond the frontiers. Although a vast
range of designs is known, large, widely spaced facets do
not appear to be very common. In the eastern provinces,
none was recorded arnong the finds from Sardis8 or Dura
Europos,9 although both settlements produced a significant
quantity offragments ofthis glass. A colourless cup or bowl
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with a fire-rounded rim and horizontal trail (Fig. 2.6) is
similar to an example found in the fortified structure at ed
Dur and dated to the 3rd or 4th century. It may be of local
production, 10 and similar vessels have been noted at Choche
in Iraq. 11

SASANIAN VESSELS

Many of the diagnostic fragments found in the Sasanian
period levels came either from thick-walled colourless and
greenish bowls with heavy facet cutting (Fig. 2.7) or from
undecorated open vessel forms (Fig. 2.8). Sasanian convex
facet-cut bowls are weIl known. Many complete specimens
are found in museums and private collections, such as one
in the British Museum that is said to have been found at
Amlash. 12 Fragmentary bowls have been found at sites in
Iraq and Iran, such as Choche,13 Kish,14 and Tell Baroda. 15
The undecorated forms are less weIl known, but comparable
examples have been recorded at Tell Baruda.16 Another form
that is likely to belong to the Sasanian-period occupation
of Kush is the dropper flask (Fig. 2.9). These vessels are
commonly found in late Roman and Byzantine burial
deposits in the eastem Mediterranean region, and various
flask forms with strong constrictions at the base ofthe neck
have been noted from Tell Mahuz in northem Iraq. 17

ISLAMIC VESSELS

The pottery assemblage changed considerably during the
7th century, and Kush may then have been abandoned for
sorne time. 18 Three principal phases ofoccupation between
the 8th/9th and 13th centuries have been recognized, and
most of the glass found at Kush belongs to this period. A
much wider range offorms is present than in the two earlier
groups, and the inhabitants appear to have used glass for a
great variety ofpurposes, such as drinking vessels, serving
vessels, containers and storage vessels, and objects,
particularly beads and finger rings.

For this survey, the Islamic vessel forms have been
divided into three typological groups: open bowls and
drinking vessels, large closed vessels, and small closed
vessels.

In the first group, undecorated shallow bowls with fire
rounded rims, often with a horizontal depression in the upper
body, were very common (Fig. 2.10). Similar bowls appear
to have been frequently found in many parts ofthe Islamic
world. They have been noted in Egypt at Fustat,19 on the
eastem African coast at Manda,20 at Nippur in Iraq,21 and at
Nishapur in Iran.22 Examples without provenance are also
known, as in the al-Sabah Collection in Kuwait.23Another
feature found on these bowls at Kush is a stepped form of
rim (Fig. 2.11). Similar rims have been noted at many other
sites, such as Yoqne'am,24 Seleucia,25 Nippur,26 and
Nishapur.27

Most bowl and beaker rims were fire-fmished, although
a few were cracked off, as is seen on a fragment with a
horizontal band of two closely set wheel-cut lines (Fig.
2.12). This is comparable with the upper body of several
decorated beakers dated to the IOth century from Nishapur,28
and with one example from Soba.29 It is also possible that a

base fragment with a cut triangular setting enclosing a curved
motif (Fig. 2.13) may come from a beaker ofthis kind.

In the second group, most ofthe diagnostic fragments of
large closed vessels came from bottles with wide, flat rims,
sometimes with a folded edge, and flaring conical necks.
Sorne ofthese had abraded or irregularly cut decoration (Fig.
2.14), but the body and base fragments were not recognized.
BottIes with similar rims and necks, wide shoulders, tapering
conical bodies, and concave bases were present in the Islarnic
wOrld between the 9th and 12th centuries. Sorne were
undecorated, and others were decorated with mould-blown
designs30 or with various styles of wheel cutting.31These
bottles were widely used. Undecorated or wheel-cut
fragments are known on the northem African coast, as at
Sidi Khrebish, Benghazi, Libya;32 in Egypt; on the eastem
African coast, as at Quseir al-Qadim,33 Manda,34 and Mafia;35
and in Iran, as at Nishapur, where numerous undecorated
mould-blown and wheel-cut examples dated to the 9th and
10th centuries were found.36

The third group consists ofa variety ofsmall jugs, flasks,
and bottles. Sorne of the jugs have pouring spouts, which
have been either pinched in to form a trefoil-shaped mouth
(Fig. 2.15) or pulled out to form an e10ngated oval mouth
(Fig. 2.16). They also have rod handles applied to the upper
body and attached to the rim, often with a folded thumb
rest. Sometimes, the necks have a rounded bulge below the
rim, and sorne jugs have mould-blown vertically ribbed
decoration on the neck and body. Few close parallels have
been found for any ofthese jugs, although they are generally
comparable in form with examples decorated with applied
trails from Nishapur,37 relief cutting,38 or mould-blown
piriform bodies incorporating inscriptions in Kufic script.39

Similarly, it is difficult to find exact parallels for the vessel
fragments without handles (Fig. 2.17-19), although they
appear to come from flasks and bottles resembling fmds at
Nishapur,40 Nippur,41 Usais,42 or Kilwa.43

DISCUSSION

This brief survey of the Kush glass has emphasized the
presence ofunusual and decorated glass. In reality, however,
these represented only a small percentage of the fmds.
Examination of the colour and quality of the glass has
inevitably been hampered by the weathering and
devitrification, but most of the glass appears to be pale
bluish green, greenish colourless, or light green. A very
smal1 number of polychrome and strongly coloured
fragments were noted, and good-quality colourless glass
was not very common. The principal decorative techniques
were cutting and mould-blowing, and although the glass
was competently made, none of the fmds was particularly
luxurious.

There are considerable differences in the use ofglass in
the different periods of occupation. RomanIParthian and
Sasanian glass was comparatively uncommon and probably
exotic at Kush. In both periods, the glass assemblages were
dominated by tablewares, principally vessels for serving
and consuming food and liquids. There was only a little
evidence for the use ofglass as containers for foodstuffs, or
for storage of perfumes or cosmetics. By contrast, a large
quantity ofIslarnic vessel glass was present in the settlement,
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and it was used for a wide range ofpurposes for a period of
more than 500 years.

The traditions of production and the chronology of the
Islamic vessel glass are not easy to determine. Axel von
Saldern 's overview ofthe state ofour knowledge ofIslamic
glass has highlighted these problems.44 He pointed out that
80% or more ofthe vessel forms and decorative patterns of
early Islamic glass are identical in Egypt, Syria, Iraq, and
Iran; that local peculiarities are rarely noticeable; that
decorative techniques appear to have continued virtually
unchanged for centuries; and that many of the excavated
sites have been assigned to periods covering 200 years, as
they are not closely datable.45

Against this background, and in the absence of
comparable assemblages at the south-eastern end of the
Arabian Gulf, it would be premature to discuss whether the
glass at Kush originated in Iraq and Iran or further afield,
or whether it was produced quite locally. Indeed, the
ordinariness of much of the material might argue for
relatively local production rather than long-distance
transport. Nonetheless, the stratified occupation deposits
at Kush have the potential to provide a relative chronology
for the glass used at the settlement, and we hope that the
final outcome of the study of the material will be a useful
contribution to glass studies in the Gulf region.

ENDNüTES

1Derek Kennet, pers. comm., October 200l.
2 David F. Grose, 'Early Imperial Roman Cast Glass: The
Translucent Coloured and Colourless Fine Wares', in ed. M.
Newby and K. Painter, Roman Glass: Two Centuries ofArt and
Invention, Occasional Papers, no. 13, London: Society of
Antiquaries of London, 1991, 12-18.
3Fritz Fremersdorf, Die ramischen Glaser mit Schliff, Bemalung
und Goldauflagen aus KaIn, Die Denkmiiler des romischen Koln,
8, Cologne: Verlag der Lowe, Hans Reykers, 1967,59, pl. 18.
4Beat Rütti, Die ramischen Glaser aus Augst und Kaiseraugst,
Forschungen in Augst, 13, no. 2, Augst: Romermuseum, 1991,
141-3.
5David Whitehouse, Excavations at ed-Dur (Umm al-Qaiwain,
United Arab Emirates), l, The Glass Vessels, Louvain: Peeters,
1998, 13-22, nos. 24--51; idem, 'Ancient Glass from ed-Dur (Umm
al-Qaiwain, U.A.E.). 2. Glass Excavated by the Danish
Expedition', Arabian Archaeology andEpigraphy, 11, no. l, May
2000, 93-6, nos. 18-23.
6 Michel Mouton, 'La Peninsule d'Oman de la fin de l'Age du
Fer au debut de la periode Sassanide (250 aV.-350 ap. JC)', Ph.D.
diss., Université de Paris, Pantheon-Sorbonne, 1992,79, fig. 46,
no. 2.
7Whitehouse, Excavations [note 5], 29-33, nos. 68, 69, 71, 73,
and 75; idem, 'Ancient Glass' [note 5], lOO-l, no. 39.
8Axel von Saldern, Ancient and Byzantine Glass from Sardis,
Archaeological Exploration ofSardis Monographs, 6, Cambridge
Massachusetts, and London, England: Harvard University Press,
1980, 15-18, nos. 62-76, pis. 3 and 20.
9Christoff W. Clairmont, The Glass Vessels, The Excavations at
Dura-Europos Conducted by Yale University and the French
Academy oflnscriptions and Letters, Final Report, 4, pt. 5, New
Haven, Connecticut: Dura-Europos Publications, 1963, 60-86,
nos. 236-355, pis. VII-IX and XXV-XXXI.
10Mouton [note 6],134--5, fig. 118, no. l.
II Maria M. Negro Ponzi Mancini, 'Glassware from Choche
(Central Mesopotamia)', in eds. R. Boucharlat and J.-F. Salles,

156

Arabie orientale, Mésopotamie et Iran méridional de l'Age du
Fer au début de la période islamique, 'Mémoire' no. 37, Paris:
Editions Recherche sur les Civilisations, 1984, fig. 2, no. 6.
12 Ralph H. Pinder-Wilson, 'Pre-Islamic Persian and
Mesopotamian, Islamic and Chinese', in D. B. Harden et al.,
Masterpieces ofGlass, London: British Museum Press, 1968, 106,
no. 137.
13 Negro Ponzi Mancini [note II], 36, fig. 4, no. 7.
14 Donald B. Harden, 'Glass from Kish', in S. Langdon andD. B.
Harden, 'Excavations at Kish and Barghuthiat, 1933', Iraq, l,
1934, 131-2,nos. 6-9,fig.4.
15 Maria M. Negro Ponzi, 'Late Sasanian Glassware from Tell
Baruda', Mesopotamia, 22,1987,270-2, fig. C, type P.
16 Ibid., 266-8, fig. l, types A-E.
17 Maria M. Negro Ponzi, 'Sasanian Glassware from Tell Mahuz
(North Mesopotamia)' , Mesopotamia, 3--4, 1968-1969, figs. 153
155, nos. 17,31-3,35--43,45,46,49-53,78,83, and 88.
18 Derek Kennet, pers. comm., October 200l.
19 Danièle Foy, pers. comm., October 200l.
20 Helen Morrison, 'The Glass', in N. Chittick, Manda:
Excavations at an Island Port on the Kenya Coast, Memoir no.
9, Nairobi: British Institute in Eastern Africa, 1984, fig. 125a-e.
21 Carol Meyer, 'Sasanian and Islamic Glass from Nippur, Iraq',
Annales de l'Association Internationale pour l 'Histoire du Verre,
13, Low Countries, 1995 (Lochem, 1996), fig. 3, no. 94.
22 Jens Kroger, Nishapur: Glass ofthe Early Islamic Period, New
York: The Metropolitan Museum ofArt, 1995, 42-3, nos. 1-6.
23 Stefano Carboni, Glass from Islamic Lands: The al-Sabah
Collection, Kuwait National Museum, London: Thames and
Hudson, 2001, 157, cat. no. 3.9a--e.
24 Ayala Lester, 'The Glass from Yoqne'am: The Early Islamic,
Crusader and Mamluk periods', in A. Ben-Tor et al., Yoqne 'am, l,
The Late Periods, Qedem 3, Jerusalem: Institute ofArchaeology,
Hebrew University, 1996,204, nos. 10-12, fig. XVII, no. 3.
25 Maria M. Negro Ponzi, 'Islamic Glassware from Seleucia',
Mesopotamia, 5-6, 1970-1971,83-84, fig. 51, no. 63.
26 Meyer [note 21], fig. 3, nos. 82-85, 97, and 98.
27 Kroger [note 22], 45, nos. 11 and 12.
28 Ibid., 153--4, 160, and 166-71, nos. 203, 204, 206, 217, 218,
and 221--4.
29 Helen Morrison, 'Vessels of Glass' , in D. A. Welsby and C. M.
Daniels, Soba: Archaeological Research at a Medieval Capital
on the Blue Nile, Memoir no. 12, London: British Institute in
EastemAfrica, 1991;253, no. 47, fig. 144.
30 Carboni [note 23],146-7 and 216-17, nos. 35 and 55.
31 Stefano Carboni and David Whitehouse, Glass ofthe Sultans,
New York: The Metropolitan Museum ofArt in association with
The Corning Museum of Glass, Benaki Museum, and Yale
University Press, 2001, 155-6, 169, 191-2, and 195-6, nos. 75,
96, and 100.
32 Unpublished.
33 Carol Meyer, Glassfrom Quseir al-Qadim and the Indian Ocean
Trade, Studies in Ancient Oriental Civilization, no. 53, Chicago:
The Oriental Institute of the University of Chicago, 1992, 168,
nos. 387 and 388, pl. 15.
34 Morrison [note 20], 164--5, fig. 133a-d.
35 Helen Morrison, 'Unpublished Medieval Glass from the Island
ofMafia in East Africa', Annales de l'Association Internationale
pour l 'Histoire du Verre, 10, Madrid/Segovia, 1985 (Amsterdam,
1987), 30 l, fig. 2, no. 2.
36 Kroger [note 22],81-2,94, 126-8, and 172-3, nos. 108, 109,
133,134,171,172, and 227.
37 Ibid., 111-12, nos. 160 and 16l.
38 Carboni and Whitehouse [note 31], 184-6, no. 90.
39 Ibid., 87-8, nos. 13 and 14.
40 Kroger [note 22], 88-9 and 92-3, nos. 118, 128, and 129.
41 Meyer [note 21], fig. l, nos. 3 and 22-24.
42 Axel von Saldem, 'Early Islamic Glass in the Near East:



Roman, Sasanian, and Islamic Glass /rom Kush: A Preliminary Survey

Problems of Chronology and Provenances', Annales de
l'Association Internationale pour l'Histoire du Verre, 13, Low
Countries, 1995 (Lochem, 1996), fig. 3, no. 40.
43 Neville Chittick, Kilwa: An Islamic Trading City on the East

African Coast, Memoir no. 5, Nairobi: British Institute in Eastern
Africa, 1974,404 and 408, figs. 1571 and 159f, g.
44 Saldem [note 42], 225-246.
45 Ibid., 225-34.

JENNIFER PRiCE
Department ofArchaeology, University of Durham, South

Road, Durham DHI 3LE, UK
E-mail: jennifer.price@durham.ac.uk

SALLYWORRELL
Winchester Museums Service, Hyde Historie Resources Centre,

75 Hyde Street, Winchester S023 7DW, UK
E-mail: sworrell@winchester.gov.uk

157



GLASS BOTTLES AND VIALS FROM TIBERIAS

AYALA LESTER

In 1973 and 1974, Professor Gideon Foerster ofthe Hebrew
University of Jerusalem conducted an excavation south of
the modem city of Tiberias. The excavation covered four
areas. The main area, Area C, included the southem gate
from Roman times, and part of the cardo going north. Two
areas were residential and located outside the Roman city
walls ofancient Tiberias.1

David Stacey has published a report dealing with the
stratigraphy and ceramics from the excavation.2This report
is the product of comprehensive analyses of field work,
together with an interpretation of the coins and the
seismological activity in the area. The results ofthis work
indicate that the occupation of the city may be divided into
seven phases, extending from the Roman to Islamic periods.
Five ofthese phases are Islamic: Umayyad to Fatimid. The
phasing permits the early Islamic period to be divided into
several sub-periods. The stratigraphical divisions are shown
in Table 1.

The excavation yielded c. 4,000 glass fragments, about
half of which could be identified by shape or technique.
The final report discusses c. 200 fragments ofdifferent types
and techniques, as weIl as a group ofeight glass coin weights.
Most of them are from Area C, the best documented area.3

Information about 1,929 fragments was entered into a
database to clarify the distribution range of the various
techniques in the assemblage. Of these fragments, 1,528
are blown and undecorated; 70 are coils, trai1s, and handles
ofjugs and juglets; 72 are cut; 52 are mould-blown; 15 are
pinched and stamped; three are marvered; four are lustre
decorated; 68 were cast in moulds (e.g., mosaic cubes,
beads, and bracelets); 29 are Roman and Byzantine
fragments that penetrated from lower strata; and 90 are waste
and cullet. Errors probably crept into the sorting process,
and although these would have distorted the numbers
slightly, 1 believe that we still possess an accurate picture
ofthe assemblage.

The largest group consists ofbottles and other containers,
and a few from each stratum will be discussed in order to
trace the typological changes that occurred between the
Umayyad and Fatimid periods. A group ofcosmetic bottles

Stratum 1
Stratum II
Stratum III
Stratum IV
Stratum V
Stratum VI
Stratum VII

Table 1 Phasing at Tiberias

Late Fatimid
Early Fatirnid
Late Abbasid
Early Abbasid
Umayyad
Byzantine
Roman

1033-1100
980-1033
880-980
750-880
650-750

and a group ofminiature tubular and lentil-shaped vials are
also discussed.

Only a few weIl defined groups ofmaterial from Stratum
V (Umayyad period) were found because ofthe earthquake
of749 CE.4

BOTTLES

Spherical Umayyad bottles with short necks and thickened
rims are common (Fig. 1.1). Fragments ofno. 1 were found
in a pit that ceased to be used between the 8th and 9th
centuries. This bottle is made of thick transparent olive
green glass. It has a short neck and a thick infolded rim
flattened on a marver. The shape of the rim is consistent
with that of late Roman jugs and cy1indrical bottles.5An
identical bottle, found at Jericho,6 was dated by Barag
between the 7th and mid 8th centuries.? Another example
was found at Kursi and dated to the 8th century,8 and another
was uncovered at Bet Shean and dated to the Umayyad
period.9 A bottle ofthe same group, dated to the 8th century,
was found at Fustat,1O and another, found at Susa, was dated
between the 9th and 10th centuries. II

The same pit yielded the splayed asymmetrical neck ofa
bulbous small bottle (Fig. 1.2). BottIes comparable to both
types were found at Jebel Usais (early 8th century)12 and at
Jericho (7th-mid 8th centuries).D At Bet Shean, a vessel
similar to no. 2 existed during the Umayyad period, and
another bottle can be accurately dated to 738-749 CE
because it was found in the marketplace. 14 Similar bottles
were also uncovered at Tel Ira (8th-9th centuries),15 in
Yoqnea'm (early Islamic period),16 and at Susa (mid 8th
9th centuries)Y A mould-blown version ofthe same bottle
was found at Nishapur (9th-l Oth centuries).18

Based on the findspot and typological criteria, a fragment
of Fig. 1.3, with traces of a round shoulder and a thick,
flattened rim, belongs to the same group of bulbous
Umayyad bottles. Neck (Fig. 1.4) with a slight constriction
at its base, continues a tradition that extended from the 3rd
century CE to the Byzantine and Umayyad periods. 19 These
bottles existed during the Umayyad and early Abbasid
periods, and they continued to appear infrequently until the
10th century.

A widespread Umayyad type is a small bottle made of
bluish-green or olive-green glass. It features a bulbous body,
a straight neck, and a flattened or ring-shaped rim (Fig. 1.5).
This type ofbottle, which continued into Stratum IV, is dated
from the mid 8th through 9th centuries. BottIes (Fig. 1.6
9) were found on a plaster surface with Umayyad and early
Abbasid material that ceased to be used during the 8th and
9th centuries.20 It seems that, during the Abbasid period,
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Fig. 2 BottIes from Stratum 1: nos. 16-24; scale 1:2

the fonn ofsuch bottles became less meticulous. The neck
and rim, for example, were sometimes asymmetrical, short,
folded in, or ring-shaped. This type of bottle, which
continued in Stratum III (late 9th-lOth centuries), includes
an example from Susa.21 It was also found at Bet Shean
(8th-14th centuries).22 Because this bottle extended over a
long period, we can agree with Hadad's conclusion that
examples can be dated only on the basis ofthe assemblage
in which they were found; they cannot themselves serve as
dating indicators.23 However, it is clear that this is a distinct
group that maintains its typological characteristics, glass
composition, and coloUTS.

In addition to these globular bottles, Stratum IV (mid
8th-9th centuries) contained splayed and tapering necks
decorated with a single trail below the rim or around the
middle of the neck (Fig. 1.1 0 and Il). Botties decorated
with trails and coils continued Umayyad typological and
decorative traditions.

Only a few vessels came from Stratum III (late 9th-l Oth
centuries). Sorne of these resemble Umayyad types (Fig.
1.13), while others make their first appearance here. They
include a bottle made ofthick, translucent glass, which has
a long, tapering neck and an asymmetrical infolded and
flattened rim (Fig. 1.12). Aside from this bottle, which
continued until the Il th century, this stratum marked a
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typological tuming point. Thereafter, many new types
appeared.

ln Stratum II (late IOth-early Il th centuries), large jars
with straight shoulders, wide necks, and splayed rims (Fig.
1.14) made their first appearance, together with a large bottle
with a long neck and a funnel-shaped, unpolished rim (Fig.
1.15). These large vessels were probably used for storing
liquids and not for serving, as indicated by their substantial
volume and their poor quality ofmanufacture. Such vessels
were found at Manda,24 Mafia,25 and Nishapur,26 and they
are dated from the mid 9th to Il th centuries.

Fragments ofnecks and rims (Fig. 2.16 and 17) found in
Stratum1are from a IOth or Il th-century carafe that features
a truncated neck, a splayed or flanged Tim, a round shoulder,
and a cylindrical body. Only a few rims of this type were
found in Tiberias. The carafe, which was made by blowing
and mould-blowing,27 exists in relief-cut and shallow-cut
fonns. 28 Based on well dated examples from Serçe Limani,
the tomb ofPrincess Chenguo in China, and the excavation
in Tiberias, we can suggest that this vessel dates from the
late 10th and Ilth centuries.29 ln the Middle East, shallow
cut examples were widely distributed during the Il th
century.30

Necks (Fig. 2.18 and 19) belong to a group ofnarrow
cylindrical bottles made of thin blue glass. These vessels
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Fig. 3 Cosmetic bottles: no. 25, Stratum II; no. 26, Stratum III;
nos. 28-30, Stratum II; and nos. 31 and 32, Stratum 1

have elliptical bases and straight-cut, unpolished rims. They
were found at many sites in the Islamic world, and they are
similar in shape, typified by a tubular body and a narrow
opening. Their findspots include Nishapur (9th-IOth
centuries), Susa (mid 8th-1Oth centuries), and Tiberias (Il th
century). We can conclude that these vessels existed from
the rnid 8th to Il th centuries, and that the bottles from
Tiberias resemble the late phase.

Bell-shaped bottles with a flaring neck and a bulge at
the base (Fig. 2.20 and 21) belong to a group that frrst
appeared in Tiberias in Stratum II and was widespread in
Stratum I. This group appears in the 9th century in cerarnics,
glass, and metal. A ceramic bottle with slip decoration (9th
century) was found at Susa,31 and two bronze bottles (9th
10th centuries) were excavated at Nishapur.32 The earliest
glass bottle found at Fustat is dated to the 8th century.33
The bell-shaped bottle was produced using a variety of
techniques: blowing,34 lustre painting,35 mould blowing,36
impressed decoration,37 and facet cutting.38

Scholars have different views about the origin of this
bottle. Did the glass bottle inspire the ceramic and metal
versions, was it influenced by them, or did examples in aIl
three materials arise at the same time? It seems that the
bulge on the neck can be traced back to the ancient tradition
(in central Asia?) of tying a flask to the belt of a garment.
As time passed, the function of the bulge was lost but the
design endured.

The glass bottle continued in use from the 12th to 14th
centuries, as can be seen in examples from Corinth and Bet
Shean.39 During the 12th and 13th centuries, the mould
blown version with a globular body became widespread,
together with the bell-shaped bottle.40

A mushroom-shaped rim with a short neck, made ofthick,
dark purple glass, cornes from a globular flask that was found
in the upper level ofStratum I (Fig. 2.22).41 There is a single
comparison to this fragment: a mould-blown bottle with an
identical rim from Serçe Limani.42 A smaller version ofthe
same rim, dated to the late Il th century, was found at Tiberias
(Fig. 2.23). A parallel rim is known from Bet Shean.43

The pear-shaped bottle with a beak-shaped rim, a long
and straight handle, and a thumb-rest (Fig. 2.24) came to the
Islamic world by way ofIran. It was influenced by Sasanian
silver and bronze bottles.44 One of the earliest pear-shaped
ewers (late 7th-early 8th centuries) is a blown example from
Susa.45 A 9th-century ewer, decorated with reliefcutting, was
found at Fustat.46 A group of rock crystal bottles decorated
in reliefappeared during the 10th century. One bottle, from

the treasury of San Marco, bears the name of the Fatirnid
ruler al-'Aziz Billah (975-996 CE), and another, from the
Palazzo Pitti, is attributed to Husein ibn Jawhar, al-Hakim's
general (1000-1008 CE). Under the Fatirnids, Fustat was
known for its great quantity ofrock crystals.47 The rock crystal
ewers were probably the prototype for the pear-shaped glass
ewers. The pear-shaped ewer from Tiberias came from
Stratum I (11 th century). There is no doubt about its !raDian
origin. During the Fatirnid period, the pear-shaped ewer
became one ofthe prominent glass forms.

COSMETIC BOTILES

The cosmetic bottles from Tiberias, which were made by
blowing, have square or round bodies and flaring rims. The
square examples were marvered, and the cylindrical bottles
have a thick base. As the form developed, sub-groups
appeared, such as a mould-blown ribbed bottle (Fig. 3.25)
and a shallow-cut bottle.48 The earliest square bottle (738
749 CE) was found in the market place at Bet Shean, and
another example came from the earthquake layer of749.49

Pella was the findspot of a perfume bottle dated between
the second half of the 8th century and the beginning ofthe
9th century.50 Bottle (Fig. 3.26) from Tiberias was found in
an area that ceased to be used between the late 8th and
early 9th centuries. Bottle Fig. 3.27 came from Stratum ID,
and Fig. 3.28 was found in Stratum II together with
cylindrical bottles (Fig. 3.29 and 30). Figure 3.31, which
was excavated in Stratum I, can be dated after the earthquake
of 1033 CE. The upper part of a cylindrical bottle (Fig.
3.32) was found atthe same level with a coin ofal-Mustansir
Billah (1036-1094 CE). The most recent perfume bottles
(13th century) were uncovered at Montfort. A square bottle
from the Crusader period and a cy1indrical flask from the
Mamluk period were found at Yoqnea'm.51

The rectangular cosmetic bottle did not change between
the Umayyad and Mamluk periods. It is not clear whether
the cylindrical type first appeared during the 10th and Il th
centuries, or whether it is absent by chance in the earlier
periods. Both forms became popular in the 10th and Il th
centuries, and they coexisted during the Mamluk period.

MINIATURE TUBULAR AND LENTIL-SHAPED VIALS

Nine tubular vials and four lentil-shaped vials were found
in Area C. The tubular vials are characterized by long and
narrow bodies, thick elliptical bases, and slightly outsplayed
rims. The type is known from the late Roman and Byzantine
periods, but it was never widespread.52 The lentil-shaped
vial (Fig. 4.39-43) is a cross-breed ofthe tubular bottle and
the miniature flask from the Roman period.53

Although only a few Islamic-period vials were found at
Hama and Fustat,54 many such vessels came fromArea C in
Tiberias. Most ofthese vessels were intact, which allowed
me to measure their volume with a syringe and distilled
water. Both the long and short tubular vials contained less
than one cubic centimetre ofliquid. The lentil-shaped vials
have capacities ofc. halfa cubic centimetre. When the vial
is inverted, the contents do not spill, and when it is shaken,
single drops ofliquid are dispersed. A wide vessel is needed
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most of the vessels were made of the newer composition.
The exceptions were established types, such as no. 5, which
retained their original composition.

ln addition to a change in glass composition, Stratum III
marked the emergence ofnew types ofvessels, such as the
beU-shaped bottle, the carafe, and the thick-rimmed flask.
While these types originated at an earlier date, they became
prominent during the 10th and Il th centuries.

At this point, the advantage ofdating glass vessels within
defmed periods becomes helpful. 1 suggest that Strata II
and 1 are the dominant phase for aU of these new types.
Such precision in dating can be achieved only in weU
documented archaeological sites. Ifsuch dating is lacking,
we must faU back upon the general definition of the early
Islamic period.

In general, we can recognize in Tiberias two major
chronological assemblies: the Umayyad and early Abbasid,
and the late Abbasid and early Fatimid. This mirrors the
transition from local and regional production to integration
within the Islamic world.

INvENTORY

1 C25/1408, olive green glass. Stratum 1, Umayyad.
2 C25/1391-3, light brown glass. Stratum l, Umayyad.
3 D15/1I75, colourless glass with yellowish tinge. Stratum l,

Umayyad.
4 DI5/1175, bluish green glass. Stratum l, Umayyad.
5 C86/2244, light olive green glass. Stratum 1, Umayyad.
6 C22/1313, light green glass. Stratum IV, Early Abbasid.
7 C22/l252-3, bluish green glass. Stratum IV, Early Abbasid.
8 C22/1252-7, bluish green glass. Stratum IV, Early Abbasid.
9 C22/1313, pale blue green glass. Stratum IV, Early Abbasid.
10 C96/2411, bluish green glass. Stratum IV, Early Abbasid.
Il C43/1836, bluish green glass. Stratum IV, Early Abbasid.
12 C66/2122, thick bluish green glass. Stratum III, Late Abbasid.
13 C84/2209, light bluish green glass. Stratum III, Late Abbasid.
14 C207/2346, colourless glass. Stratum II, Early Fatimid.
15 C32/1571, thickpale green glass. Stratum II, Early Fatimid.
16 C64/2033, colourless glass with purple tinge. Stratum l,

Fatimid.
17 B25/1I54, colourless glass. Stratum 1, Fatimid.
18 B3/1176, dark blue glass. Stratum l, Fatimid.
19 B36/1350, dark blue glass. Stratum l, Fatimid.
20 C51/1680, colourless glass. Stratum l, Fatimid.
21 D78/l758, colourless glass. Stratum l, Fatimid
22 C51711152, dark purple glass. Stratum l, Fatimid
23 B43/1450, bluish green glass. Stratum l, Fatimid
24 B3/l176, colourless glass with yellow tinge. Near surface.

Fatimid.
25 C20/l235, colourless glass with bluish green stains. Stratum

II, Early Fatimid.
26 C22/l269, colourless glass with yellowish tinge. Stratum IV,

Early Abbasid.
27 C43/l826, colourless glass. Stratum IV, Early Abbasid.
28 C13/1086, colourless glass. Stratum II, Early Fatimid.
29 C20/1235-2, light green glass. Stratum II, Early Fatimid.
30 C20/1235-1, light green glass. Stratum II, Early Fatimid.
31 C20/1186-2, light green glass. Stratum 1, Fatimid.
32 C64/2033, colourless glass with greenish tinge. Stratum 1.
33 C25/l327, colourless glass with light greenish tinge. Intact.

Stratum IV, Early Abbasid.
34 C66/2046-1, bluish green glass. Stratum II, Early Fatimid.
35 C66/2046-4, colourless glass with yellowish tinge. Stratum

II, Early Fatimid

38

36 37
35

40

33 34

39
41 42 43

Fig. 4 Miniature tubular and lentil-shaped vials: no. 33, dated
750-950; nos. 34-39, the 'phannacy' group, Stratum II; and nos.

41-43, Stratum 1

to catch the drops, and it is likely that the concentrated
contents of the vial were diluted with another liquid. This
might explain the discovery at Bet Shean of one such vial
together with a measuring vesseJ.S5 Since these vials are
consistent in form and contain a very smaU amount ofliquid,
1suggest that each group was dedicated to a particular family
ofessences or medications, and that the shape ofthe vessel
indicated the contents.

Five tubular vials and one lentil-shaped vial (Fig. 4.34-
9) were found in the same basket in a shop not far from the
gate in Area C. A bronze mortar and pestle uncovered near
the same shop may indicate that it was a pharmacy offering
different types of medications.

The earliest tubular vial, which dates from the Umayyad
period, was found at Bet Shean. 56 ln Tiberias, it first
appeared at the end of the 8th or the beginning of the 9th
century (Fig. 4.33). The 'pharmacy' group came from
Stratum II (late 10th--early Ilth centuries).

The lentil-shaped vials first appeared in Stratum III and
continued into the Il th century. Because comparative
material was found only at Fustat and Hama, 1assume they
are part of a local type in the Syro-Egyptian region.

DISCUSSION

Spherical bottles with thick, flattened rims are a typical
Umayyad form. The bottle with a globular body (no. 5)
existed in Tiberias during the 9th and lOth centuries, but its
main distribution was during the Umayyad period. The
small, squat bottle with a short, splayed neck (no. 2)
continued into the early Abbasid period. Ali ofthese bottles
were made for a long time, but they became less prominent
following the early Abbasid period.

The bottles from Stratum N reflect Umayyad form and
style. Changes took place in Stratum III (late 9th-lOth
centuries), resulting in new forms that appeared alongside
types known since the Umayyad period.

Even though the glass itselfhas not been analysed, one
can discem changes in its quality over time.57 The newer
type of glass was more brittle, it sometimes had a sandy
feel, and it tended to be translucent, as opposed to the thin
colourless glass ofthe Umayyad period. In Stratum III, both
of these types of glass were found, but in Strata II and l,
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36 C66/2046-3, colourless glass with yellow tinge. Stratum II,
Early Fatimid.

37 C66/2046-2, colourless glass with yellowish tinge. Stratum II,
Early Fatimid.

38 C66/2046-5, colourless glass with yellowish tinge. Stratum II,
Early Fatimid.

39 C66/2046-7, colourless glass with greenish tinge. Stratum II,
Early Fatimid.

40 C49/2195, colourless glass with greenish tinge. Stratum III,
Late Abbasid.

41 C64/2033, colourless glass with greenish tinge. Stratum I,
Fatimid.

42 C20/1185-2, colourless glass with greenish tinge. Stratum I,
Fatimid

43 CI2/1147, colourless glass with yellowish tinge. Stratum I,
Fatimid
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EARLY ISLAMIC GLASS FROM CAESAREA: A CHRONOLOGICAL
AND TYPOLOGICAL STUDY

RACHEL POLLAK

Caesarea, on the eastern coast of the Mediterranean, was
among the last cities in Palestine to be captured by the
Moslems, in 640. Historical references about Qaysariya
under the Moslems are scarce, but the archaeological finds
are abundant. The rich material culture was unearthed during
extensive excavations conducted from 1992 to 1997 by the
Recanati Institute for Maritime Studies at Haifa University,
under the direction of Prof. Avner Raban.!

The excavations took place in three areas: 1) TPS, at the
south-eastern edge of the elevated Temple Platform; 2) Z,
which marks the south-western boundary of the platform;
and 3) I, the low ground west ofthe platform. Area I once
served as the Roman inner harbour, and it continued in that
capacity until it was totally silted up. By the late 8th century
CE, it was far enough from the water's edge to make it
habitable.2

This paper focuses on the general typological and
technological developments and modifications ofthe glass
vessels from the first phases ofthe early Islamic occupation
levels at Caesarea (640-969 CE). There are three
stratigraphie layers: 1) VIII (640-750), 2) VII (750-late
9th century), and 3) VI (Iate 9th-mid lOth century, or the
beginning of the Fatimid period).

STRATUM VIII

This stratum represents the transition from the Byzantine
period to the Islamic period, as weil as the Umayyad period.
It is best epitomized in area TPS, which provides a
continuous stratigraphie sequence. The lower border ofthis
stratum is well defined by floors, ofwhich the substructures
contain Umayyad coins. The upper border is the levelling
above a thick fill of debris that contains coins, oil lamps,
and pottery ofthe Umayyad period. The debris also contains
collapsed building material and architectural fragments, and
it might be considered an accumulation caused by the
earthquake of749 CE, which denotes the end ofthe period.

Most of the glass vessels unearthed in Stratum VIII are
similar to those of the Byzantine period, and they can be
considered as a direct continuation. Several loci were
identified solely by fmds ofcoins dated to 641--695. Neither
the pottery nor the glass shows any variation from that of
the Byzantine period. Other findspots, containing similarly
dated coins, yielded new shapes and new variations on older
types of vessels. Most of the glass vessels in Stratum VIII
are bowls, bottles, stemmed goblets, and oil lamps. The
most common type ofbowl features a rim that is folded out
and down, similar in shape and fabric to bowls of the late
Roman and Byzantine periods. A few infolded, rounded rims
represent a new type of large and deep bowl with a thick
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wall of greenish blue glass (Fig. 1.1 and 2). At Caesarea,
such bowls were found only in Stratum VIII. A similar bowl
was recovered in the Islamic layer of the Roman bath at
Hamat Gader.3

The largest group ofvessels consists ofbottles. Most of
them are types known from the Byzantine period. They have
a long cylindrical neck and a funnel-shaped mouth. New
forms found in this stratum include small bottles of thick
greenish glass, with a long cylindrical neck, a constriction
at the base ofthe neck, and a simple upright rim (Fig. 1.3).
BottIes with an infolded rim, sorne made of green glass,
also have a squat, globular body and a distinct rim that is
flattened (Fig. 1.4 and 5). Other small bottles with an
infolded rim are in various colours and feature a globular
or elongated body (Fig. 1.6 and 7). Similar bottles were
recovered in large quantities in the Umayyad stratum at Bet
Shean and at the Umayyad site at Usais.4 Decorated bottles
are common. In fact, ail of the types previously mentioned
appear with decoration, usually winding trails (Fig. 1.8
10). Pinched vessels (Fig. 1.12 and 13) seem to be more
characteristic ofthe second halfofthe 7th and 8th centuries
than of the Byzantine period. Botties with pinched
decoration were also recovered in the Umayyad layers at
Ramla, Bet Shean, and Usais.5

Mould-blown vessels, decorated mainly with fluting and
ribbing (Fig. 1.11) were recovered in limited quantities. A
mould-blown cylindrical bowl fragment with concentric
circles ofpetais (Fig. 1.14) was found in a fi Il layer below
the floor, together with a type ofUmayyad jar that does not
continue into the Abbasid period.

Stemmed goblets and stemmed oillamps form the third
largest class in this layer. Goblets with tooled bases and oil
lamps with solid cylindrical stems are the dominant sub
types, and they continue from the Byzantine period.

Several unique fragments may have been the forerunners
of vessel types and decorating techniques. They include a
bottle with a beaded neck and a bowl fragment decorated
by tongs (Fig. 1.15 and 16). These became common in the
next period.

Miscellaneous vessel types associated with this stratum
include the 'bleeding cup' (Fig. 1.17), which was found in
other 8th-century assemblages, such as those at Bet Shean
and Ramla.6 This vessel survived well into the Islamic
period, although its exact function has not been deterrnined.7

Acknowledgments. 1 thank Prof. A. Raban, director of the
Combined Caesarea Excavations, for allowing me to study the
glass fmds; Ms Y. Amon, who provided ail ofthe information on
the pottery from Caesarea; and P. Lampinen for the dated coins. 1
am also grateful to SirMorice and Lady Irene Hatter for supporting
my work with a grant. Fig. 1, no. 17 was drawn by T. Kofyan. Fig.
2, nos. 24, 25, and 28 were drawn by S. Ad.
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STRATUM VII

Stratum VII is marked in area TPS by the levelling of the
debris tills from 749. Intensive building was revealed in
area 1, which had previously been a marine environment.
The streets with a drainage system and the large dweUings
are evidence ofa flourishing town from the second halfof
the 8th century. The pottery, glass, and other finds confmn

this. The coins dated after 750 supply only minor
information. Thus, in the dating of Strata VII and VI, we
rely on dated pottery and oillamps, as weIl as the appearance
ofnew forms and decorating techniques from sealed loci.

In this stratum, bowls and bottles constitute the largest
quantity ofvessels, new types and decorating methods are
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introduced, and earlier types disappear or become less
dominant. Bowls with outfolded rims continue to be used
alongside new forms, such as cylindrical bowls and large
bowls with slanting walls and solid bases (Fig. 1.18-20).

Cups are a new dominant type (Fig. 2.21 and 22). They
have incurved, rounded rims and a cylindrical or barrel
shaped body, and the base is rounded or concave. These
cups vary in size, and sorne are quite large. At Ramla, they
are classified as bowls and dated to the Umayyad period.
One specimen at Ramat Gader defined as a deep bowl was
dated to the late Umayyad and Abbasid periods, while
tumblers in this shape were found in Pit B at Fustat and
dated to the second half of the 8th century. They are
considered to be measuring vessels.8

Many bottles of various shapes were found in Stratum
VII. Those with a funnel-shaped neck, small examples with
infolded rims, and thick-walled bottles with a long
cylindrical neck are continuations from the previous period.
A new shape ofbottle appears here. It has a wide cylindrical
neck, a simple upright rim, and a wide horizontal shoulder
(Fig. 2.23). The body was probably cylindrical, but globular
examples are found as weil. Sorne of these bottles are
decorated, and others are not (Fig. 2.24). Another type of
bottle, featuring a distinct beaded neck, has a wide range of
shapes and sizes, and most examples are decorated (Fig.
2.25-28). One form of small bottle that emerges in this
period has a base with a high kick (Fig. 2.29).

Finds from the Abbasid period display a greater range of
decorating techniques than were evident in the preceding
period. Vessels decorated with trails and pinching are
continuations, while mould-blown cylindrical bowls and
bottles with a wide cylindrical neck are new forms (Fig. 2.30,
Fig. 2.24). Decorating a glass vessel by pinching it with tongs,
a new technique, seems to have been very popular during
the Abbasid period, as the fmds at Caesarea demonstrate
(Fig. 2.31-34). Many patterns were used, and while many
vessels have the same decoration, it is impossible to
determine whether they were made in the same workshop.
Rowever, we may suspect that at least sorne ofthese objects
were locally produced, since their glass is identical to that
of undecorated vessels. Open vessels, such as cylindrical
bowls, were the preferred vehicle for decoration with tongs,
but bottles were ornamented in this manner, too.

This technique was widespread on otherAbbasid-period
sites in and around Israel, such as Bet Shean, Ramat Gader,
and Pella in Jordan.9 Similar vessels were found in eastern
excavations, including Susa, Samarra, and Nishapur. 10 Sorne
of these vessels are considered to be of Egyptian origin,
although they are rarities found at Fustat. Il An intact
cylindrical vessel with a geometric tong-pinched pattern was
recovered in Famen Temple in China. It is dated to the 9th
century.12

Two decorating techniques were revived during this
period. One was winding glass trails ofcontrasting colours
around the body ofthe vessel, then combing them to form a
zigzag pattern. An example from Caesarea (Fig. 1.27)
consists of a dark blue body and opaque white trails. The
second technique was the incising or scratching ofgeometric
and floral patterns. It is rare among the fmds from Caesarea,
which were probably imported (Fig. 2.35, Fig. 3.36). The
technique was employed on bowls, principally cylindrical
in form, and on such closed vessels as bottles and jugs.

Many vessels with scratched decoration were recovered at
Bet Shean. Most of them are bowls, but one example is a
dark blue bottle. Most ofthese finds are dated to theAbbasid
and Fatirnid periods. 13 Vessels decorated by scratching were
found at Ramat Gader and other sites in Israel, and their
very wide area of distribution includes Egypt, Syria, Iraq,
Iran, and even China.14

Lustre painting also makes its debut during this period
in Caesarea. The rounded base of a tumbler made of light
greenish-blue glass, bearing a pontil mark, shows an eight
pointed star encircled with dots painted in brown lustre on
the interior (Fig. 3.37). Asimilarcup with the same pattern
on the base was found in Zur Natan (Rurbat Migdal). It is
dated to the second half of the 8th century.15

STRATUM VI

This stratum represents the late Abbasid, Tulunid, and
Ihshidid periods - from the late 9th to mid 10th centuries.
It is distinguished from the previous layer by the appearance
ofnew types ofpottery and glass vessels. The most common
forms are large bowls with slanting walls and a solid disk
base, and cylindrical bowls ofvarious sizes and rim shapes
(Fig. 3.38--40). BottIes featuring conical, cylindrical, and
long necks with incurving rims, as weIl as bottles with
beaded necks, continue from the earlier period.

In the late 9th or early IOth century, three types ofbottles
make their frrst appearance here. These thin-walled vessels
have a flared rim with tooled edge, a long cylindrical neck,
and a base with a high kick (Fig. 3.41 and 42). The most
prevalent form has a broad, outfolded rim and a cylindrical
or upward-tapering neck (Fig. 3.43 and 44). Both plain and
decorated examples have been recovered. This type ofbottle
has a very wide distribution, as have bottles of dark-blue
glass with narrow, cracked-offrims (Fig. 3.45). They have
been found on 9th and 10th-century Islamic sites ranging
fromAfrica to the Far East. 16

Decorating techniques continue from the previous layer,
with sorne modifications. There is also the new technique
ofcutting or engraving, which is found on bowls, beakers,
and bottles. AlI ofthe larger bottles have the same shaIlow
cut decoration ofhorizontallines alternating with horizontal
lines of dots (Fig. 3.50 and 51). The other vessels have
deeply cut horizontal grooves, facets, and relief-cut plant
decoration (Fig. 3.46--49).

Miscellaneous vessel types that are first observed in this
period include sorne largejars with flaring or outfolded rirns.
These jars became more common during the Fatirnid period.

DISCUSSION

Stratum VIII, which differs little from the previous late
Byzantine Stratum IX, could be defined on the basis ofdated
coins. Nevertheless, new types ofglass were already being
produced in the second halfofthe 7th century, according to
dated coins found in sealed loci. The nature and colours of
this glass resemble those of glass made in the Roman
tradition during the Byzantine period.

Stratum VII introduces significant changes, with new
styles developing alongside existing ones. This period is
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Fig. 2 New vessel types in Stratum VII; scale 1:2

marked by new forms and new decorating techniques, such
as pinching with tongs and lustre painting. In addition, such
long-forgotten techniques as incising and combing were
revived.

While the Abbasid period was a melting pot for the
formation of Islamic artistic expression, it retained traces

ofthe Byzantine tradition. The following period, represented
by Stratum VI, was different. The quality of the glass
improved, and the range ofcolours broadened significantly.
Sources of inspiration were derived from Sasanian fOots,
and glassmakers were also influenced by artisans in other
crafts, such as the making of hardstones and wood.
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CATALOGUE 8 TPS 141 44612 dark green, turquoise trails
9 TPS 107 269/1 bluish green

No. Area Locus Reg. C%ur 10 TPS 125 356/1 light bluish green
No. 11 TPS 040 74/3 bluish green

12 TPS 056 136/2 yellowish brown trails
1 TPS 141 459/1 light bluish green 13 TPS 121 341/2 light bluish green
2 TPS 136 441/1 light bluish green 14 1/7 370 542/1 deep bluish green
3 TPS 136 441/3 light bluish green 15 TPS 024 54/3 blue
4 TPS 093 291/4 emerald green, bubbly 16 Z 211 623/3 green, bubbly
5 Z 225 63711 dark green 17 111 213 466/1 light bluish green
6 TPS 107 256/1 light bluish green, bubbly 18 TPS 096 23611 light green
7 TPS 024 4911 light greenish blue 19 1/6 840 41311 pinkish yellowish
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20 116840 413/2 pinkish yellowish
21a 117095 234/1 light bluish green
21b 117095 234/2 light bluish green
22 1/6058 383/1 brown
23 I14980 994/1 deep bluish green
24 I16840 403/2 pinkish yellow
25 I1688 1 53912 light greenish blue
26 I/7095 226/3 pale bluish green
27 I17095 226/4 dark blue, white opaque trails
28 I16905 786/1 dark blue
29 TPS 126 398/1 yellow
30 I16115 87/1 greenish blue
31 114992 005/1 olive green
32 117317 420/1 emerald green
33 I14980 975/1 deep bluish green
34 117305 405/1 dark blue
35 TPS 076 202/1 brown
36a Z 177 514/1 purple
36b Z 177 514/2 purple
37 I14852 564/1 pale emerald green, brown lustre
38 I16050 960/1 green
39 I14924 760/2 green
40 1/4924 760/1 light green
41 I14870 814/1 light green
42 I14780 387/8 light green
43 I14870 631/2 olive green
44 114895 714/5 purple
45 I14780 387/7 dark blue
46 I14046 71/1 pale yellowish green
47 I16109 0745 greenish yellow
48 Z 068 341/3 light green
49 114838 520/'1 greenish yellow
50 I14895 709/'1 pale green
51 I14777 344/3 light green
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LES VERRES ISLAMIQUES DE QAL' AT SEM'AN

ODILE DUSSART

Basilique Ouest~

Qal'at Sem'an, situé en Syrie du Nord non loin d'Alep,' a
fait l'objet depuis 1980 de nombreuses campagnes de
fouilles qui ont été dirigées par M. Jean-Pierre Sodini.2 On
y a trouvé de nombreux verres. Plus de deux mille fragments
ont été inventoriés et sont en cours d'étude afin d'en préparer
une monographie. Le matériel dont il est question ici
provient en majorité des niveaux abbâsside, fâtimide,
ayyûbide et mamlûk:.

Le site de Qal'at Sem'an était un lieu de pélerinage où
fut construit sur une colline un grand ensemble architectural
en l'honneur de saint Syméon le Stylite. Cet ascète fameux
naquit sans doute peu avant 390 et mourut en 459. Après
avoir séjourné trois années au village de Telanissos, l'actuel
deir Sem'an, il s'établit sur la croupe qui domine le village
et très tôt, il eut l'idée de se placer sur une colonne dont la
hauteur ne cessa de croître, passant de quelques coudées
jusqu'à atteindre 40 coudées. Il passa sur cette colonne 42
années.3 Après sa mort, on érigea, sans doute après 473, un
complexe architectural autour de la colonne. Un gigantesque
ensemble est alors construit qui comprend 12,000m2

d'espace bâti. Il comporte trois principaux ensembles
centrés autour de trois pôles: une entrée, un baptistère et
une basilique cruciforme (Fig. 1).

L'entrée principale (EN) était aménagée sur le chemin
de la procession des pèlerins qui commençait à partir du
village de Telanissos, situé en contrebas de la colline. Après
avoir franchi l'enceinte ou la mandra, on accédait à une
première cour limitée au nord par la construction d'un
baptistère flanqué à l'est et à l'ouest d'hôtelleries. Une
ouverture faite d'une série d'arcs aménagée dans l'hôtellerie,
bâtie par des maçons venus de Tell Aqibrin,4 qui barrait la
première cour, donnait sur une vaste esplanade, bordée
partiellement à l'est et à l'ouest par des cellules de moine
(ou des chambres pour pèlerins), au sud par le baptistère et
au nord par la vaste basilique cruciforme, érigée autour d'un
octogone au centre duquel se trouvait la colonne du stylite.

Les verres islamiques ont été découverts dans ces édifices
dont les grandes phases chronologiques sont les suivantes.

L'entrée, encore visible aujourd'hui, montre une seule
porte flanquée de deux tours pleines. Elle correspond dans
cet état à la réoccupation byzantine de la fin du xe s., bien
attestée dans la basilique cruciforme par des inscriptions
s'échelonnant entre 966 et 978-979. Initialement, lors de
sa construction vers le début du VIe s, elle se présentait
comme une ouverture à trois portes dans la clôture (appelée
encore mandra) qui ceinturait l'ensemble du monastère.
Elles étaient doublées de trois arcs qui portaient une terrasse
dallée. Aux époques omeyyade et abbâsside, les deux portes
latérales furent condamnées et des murets
compartimentèrent l'espace entre les portes et les arcs. Deux
tombes musulmanes furent installées à l'extérieur. Après

des destructions d'époque abbâsside, l'entrée est remise en
état lors de la fortification byzantine de la seconde moitié
du xe s. Le seuil de la porte centrale est surélevé, la porte
remplacée et deux tours pleines sont ajoutées, de part et
d'autre de la porte.

La fouille du baptistère (PO) a porté essentiellement sur
la partie ouest de l'édifice qui correspondait à la partie
inférieure du portique ceinturant le baptistère. L'espace
fouillé a été découpé en secteurs du sud au nord. Les niveaux
géologiques ont été atteints. L'état primitifdu site ne nous

Baptistère
- ~-"""-'-'

Oj rr}
Q.,; p ...

! h:.·::.:·.::::::1J......t-:_::...L.:..L.j

Hôtellerie

Entreé
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Fig. 1. Qal'at Sem'an, plan général du site
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est malheureusement pas connu car les sédiments qui
recouvraient l'éperon ont disparu avec les travaux du
baptistère et de la basilique. La construction du baptistère
s'est faite vers la fin du ve s. Le portique qui l'entoure sur
trois de ses côtés ne sera érigé qu'au début du Vie s., époque
où l'on construit à proximité la basilique sud et 1'hôtellerie
des Tell Aqibriniotes. Parmi les témoignages de
construction, on a découvert des fragments de plaques en
pâte de verre coloré qui sont des rebuts de fabrication de
tesselles provenant de la pose des mosaïques. Durant la
période omeyyade, on aménage un dispositif de stockage
et l'on effectue des travaux de remise en état. L'époque
abbâsside connaît des destructions puis des phases de
remblaiements entre diverses occupations qui s'établiront
dans ce secteur entre les VIlle et xe siècles. La période
byzantine dite croisée des Xe-Xie s. se caractérise par
l'établissement d'une tour byzantine. Elle sera détruite puis
abandonnée au cours des périodes Fatimide et aYYÛbide.
L'époque mamlûke est une période d'installation artisanale
où plusieurs fours domestiques ont été mis au jour. Enfin,
les dernières couches remontent aux périodes ottomane et
moderne.

Dans le secteur de la basilique cruciforme, les
dégagements ont été effectués principalement à l'ouest de
l'édifice où avaient été construits de puissants
soubassements pour remédier à une brusque dénivellation
(BW). Une citerne d'où l'on a extrait les blocs pour
construire la basilique occupait cette zone. Les niveaux
correspondant à la construction de l'église paléochrétienne
ont également été discernés, ils sont antérieurs à la
construction de la clôture (mandra) que l'on érigea plus
tard au début du Vie s. Durant l'époque islamique, ce secteur
deviendra au VIle s. un lieu de circulation pour puiser
essentiellement l'eau de la citerne encore en fonction. Après
des restrictions d'accès aux VIIle-IXe s., un incendie
surviendra aux IXe_Xe s. dans le déambulatoire ouest de la
basilique. A la fin du Xe s., on assiste à la reconstruction de
la mandra en mur de fortification, plus épais, lors de la
réoccupation byzantine. Une période de déclin succéda
probablement à cette phase. Un raid terrible survint, entre
la seconde moitié du XIe s. et le XIIIe s. Les occupants d'alors
(moines?, paysans installés ou réfugiés?), furent massacrés
et décapités. 5 L'incendie, très visible dans la fouille, les
précipita du niveau de la basilique dans le soubassement. Il
n'y a plus, au-delà, en raison des dégagements entrepris
autour de 1960, de niveaux en place.

Les verres islamiques ont été découverts en majorité dans
la zone du portique ouest qui entourait le baptistère. Ils sont
souvent associés à du mobilier paléochrétien et byzantino
omeyyade que la présente étude ne prendra pas en
considération. Les destructions, les aménagements
successifs et les nombreuses phases de remblaiement
survenus sur ce site dès l'époque abbâsside en sont la
principale cause.

Les verres offrent des couleurs très variées: le vert, le
vert clair, le vert d'eau, le vert-jaune, le vert émeraude, le
bleu, le bleu clair, le bleu marine, le bleu outremer, le jaune,
l'orange et le rouge. La plupart d'entre eux ont leur surface
irisée.

Bien que très fragmentaires, les formes relevées sont les
bols, les lampes, les pots, les gobelets, les flacons et les
cruches.
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Parmi les bols, on rencontre des formes hémisphériques
à lèvre arrondie immédiatement précédée d'une côte
horizontale externe (Fig. 2.i-lc). Ce genre de vase est
attesté en Séleucie près de Tell 'Umar au VIlle S.,6 à Nippur7

dans le sud de l'Iraq où on les retrouve dans les fouilles de
l'île de Bijan8 entre la fin du VIlle et le Ixe s. (sur le Moyen
Euphrates entre 'Ana et Haditha), mais aussi en Syrie du
Nord à Madînat al-Fâr au nord de Raqqa9 dans un contexte
du début de l'époque abbâsside.

Les bols à lèvre ourlée vers l'extérieur (Fig. 2.2-2d)
trouvent des éléments de comparaison dans le Nord-Est de
l'Iran à Tureng Tepe aux VIlle-IXe, et peut-être même au
Xe S.1O Il s'agirait de bols peu profonds très répandus dès
l'époque islamique ancienne.

Les vases à lèvre légèrement épaissie (Fig. 2.3-3b)
évoquent les 'plain bowls' de Tell 'Umar en Séleucie li où
la vaisselle est datée par analogie vers le Ville s.

Les profils Fig. 2.4-4a, moins courants, sont uniquement
présents à Qal'at Sem'an dans des niveaux abbâssides.

Les bols abbâssides montrent souvent une lèvre épaissie
formant bourrelet (Fig. 2.6-6b et 8-8b), des parois épaisses
(Fig. 2.7-7a) et une embouchure ourlée vers l'intérieur (Fig.
2.S-Sd et Fig. 3.1-lc). La lèvre à repli interne est la plus
fréquente. Les nos. Fig. 3.1-lc semblent appartenir à des
bols ovoïdes moyennement profonds. Les parallèles les plus
nombreux pour ce type de forme se rencontrent à l'époque
abbâsside sur le site de l'île de Bijan12 où des exemples
sont parfois même décorés par soufflage au moule.

Comme les bols, les gobelets offrent des parois épaisses
et des lèvres épaissies. Les nos. Fig. 3. 2-2c proviennent
uniquement de contextes abbâssides et trouvent des
parallèles contemporains à Bijan. 13 Ce site fournit également
des parallèles pour les lèvres Fig. 3.3-3c.

Les nos. Fig. 3.S-Sc semblent ici appartenir à des pots
d'après l'inclinaison très rentrante de leur lèvre. Un profil
comparable se trouve à Mâdinat al-rar. 14

Les lampes islamiques sont peu nombreuses. Le
luminaire à poignée tubulaire terminée par un bouton (Fig.
3.7-7b) est le plus fréquent. Il n'apparaît à Qal'at Sem'an
que dans le secteur ouest de la basilique cruciforme où on
le rencontre à deux reprises dans un niveau byzantin des
Xie-XIIe siècles. La poignée peut être creuse ou massive
comme le no. 7b. Les lampes à bouton terminal existent
dès les VIle-VIlle s. à Beyrouth15 età Salamine de Chypre. 16

Elles sont fabriquées également plus tard à Fostat sous les
Fâtimides au XIe s., d'après l'étude du mobilier
d'Istabl'Antar de D. Foy17 dans laquelle d'autres parallèles
sont mentionnés à Samarra au Ixe s., puis à Hama et à
Corinthe au Xe s.

Les lampes à poignée tubulaire à section carrée et à profil
cylindrique nos. Fig. 3.8-8a ne semblent pas se distinguer
par leur datation des lampes pécédentes.

Le no. Fig. 3.9, montrant une tige à plusieurs boutons,
peut appartenir à un verre à pied ou à une lampe. Dans
l'hypothèse d'un luminaire, il s'agirait d'une forme qui
débuterait dès le début de la période islamique, comme
semblent l'attester les fouilles du sanctuaire de Zeus à
Jérash. 18

Les flacons sont assez nombreux et très divers. Parmi
les cols, Fig. 4.1-1b, 2-2c et 3-3e, trois groupes se dessinent
en fonction de leur inclinaison. Des fragments comparables
sont attestés en Séleucie vers le VIlle S.19 et, d'après M.
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Negro Ponzi, existent en Iran au xe s., à Corinthe vers la [m
de l'époque byzantine et à Jérash à une date plus précoce.

Les cols, Fig. 4.4-4a et 7 paraissent plus tardifs. Un
exemple vraisemblablement mamlûk comparable aux nos.
4-4a provient du site de Giv'at Yasaf en IsraëUo Quant au
no. 7, il trouve une forme analogue en Turquie à Samsat
sous les Ayyûbides (début du XIIIe sV'

Les flacons islamiques se caractérisent par des parois
épaisses. Parallèlement aux profils traditionnels des nos.
Fig. 4.5-5c à 12-12b, de nouvelles formes se développent
comme le montrent les nos. Fig. 5.1-2 munis d'un repli
formant bourrelet, le no. Fig. 5.3 dont la paroi se resserre
vers le haut et les nos. Fig. 5.4-4e au col annelé. Ces derniers
vases offrent des couleurs originales. Ils sont fabriqués en
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couleur vert émeraude, en orange ou en rouge et sont parfois
opaques. Harden, publiant trois exemples en provenance
de Nessana,22 classe ces objets parmi les flacons décorés à
l'outil des Xe-XIe s. et indique qu'il s'agit là de petits flacons

globulaires à parfum, bien connus au début de l'époque
islamique.

Les nos. Fig. 5.5-5b connaissent des parallèles à Quseir
al Qadim23 entre la fin de l'époque ayyûbide et le début de
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la période mamlûke. Les nos. Fig. 5.6-6c correspondent à
des cols de bouteilles globulaires très populaires au début
de la période islamique qui dériveraient des petites bouteilles
sassanides.24 Le no. Fig. 5.7 est l'unique fragment de vase à
anse d'époque islamique que l'on rencontre rarement à
Tureng Tepe, mais fréquemment à Shah Tepe en Iran.25

De nombreuses bases ne peuvent être rattachées
précisément à des fonnes. Elles connaissent, cependant, des
références abbâssides: les fonds coniques Fig. 5.S-Sb, très
coniques Fig. 5.9-9b, les bases annulaires montrant un
ressaut interne Fig. 5.1~1Oa, et à ombilic externe Fig. 5.11
lIa.

La vaisselle décorée est également présente. Elle
comporte un lot de verres à décor incisé (Fig. 6.1 à 3-3a).
Leur caractéristique est d'être en couleur bleu outremer et
plus rarement en couleur bleu marine. Tous les fragments
nous sont parvenus recouverts d'une irisation noire. Les
motifs décoratifs se composent de lignes, de cercles ou de
triangles striés. Ce mobilier a été recueilli dans la zone du
portique ceinturant le baptistère. Il provient surtout des
niveaux abbâssides. Les fonnes s'apparentent à des bols et
à de larges plats. De nombreux musées possèdent ce genre
d'objet provenant des fouilles faites à Corinthe, à Al-Mina,
à Samarra, à Nessana, à Raqqa, à Fostat, à Suse et à Mâdinat
al_Fâr.26 Leur datation se situerait au xe sY

D'autres vases en verre sont ornés. On rencontre des
fragments de vases à décor pincé: le no. Fig. 6.4. D'après
D. Barag, cette ornementation est essentiellement attribuée
à la [rn de l'époque byzantine et au début de l'époque
islamique.28 A Jérash, un fragment de pot orangé provient
d'un niveau bien daté de la 1ére moitié du VIIIe S.29

Le décor gaufré ou en nid d'abeilles soufflé au moule
est également présent. Il caractérise de nombreux bols mis
au jour panni les vestiges fâtimides de l'épave de Serçe
Limani, découverte à proximité de la côte méridionale de
Turquie.30 Les nos. Fig. 6.5-6 montrent des motifs ovoïdes
ou ronds. Ce genre d'ornementation apparaît fréquemment
en Séleucie vers le VIlle s.J' En dernier lieu, le no. Fig. 6.7
suggère un décor facetté et le no. Fig. 6.S un décor appliqué
en relief.

Enfin des perles en pâte de verre et des petits objets ont
été recueillis.

L'étude comparative montre que les verres islamiques
sont en majorité abbâssides. Ceci est conforté par leur
provenance stratigraphique. La plupart d'entre eux, en effet,
bien qu'ils soient découverts le plus souvent avec de la
verrerie plus ancienne, viennent des niveaux datant de la
fin du VIIIe au milieu du xe s. Les parallèles qui ont été
mentionnés évoquent souvent l'Iraq, l'Iran. Ils soulignent
que d'importants échanges existaient entre le Proche et le
Moyen Orient. Le transfert de la capitale de l'Empire arabe
de Damas à Bagdâd en 762 explique la place primordiale
de ces régions dans le commerce musulman et dans
l'artisanat.

Le verre de Qal'at Sem'an était-il importé ou fabriqué
localement? Si des témoignages de fabrication de tesselles
de verre pour la confection des mosaïques du baptistère du
ve s. ont été découverts comme on l'a vu, il n'existe pas à
ma connaissance de trace d'activité verrière sur le site à
l'époque islamique. Pourtant, on ne peut sous-estimer la
position géographique privilégiée de Qal'at Sem'an qui se
trouve près de l'Oronte, de la côte orientale méditerranéenne
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et proche d'Antioche. Cette région a pu effectivement servir
de source de matière première pour le monde arabe oriental
et même occidental. Afin de déterminer la spécificité de la
matière du verre de Syrie du Nord, des analyses chimiques
ont eté effectuées sur de nombreux verres de Qal'at Sem'an.
L'étude en cours nous pennettra vraisemblablement de saisir
le rôle éventuel de cette région dans l'industrie du verre à
l'époque médiévale.
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ISLAMIC GLASS FINDS FROM RAYA, SOUTHERN SINAI

YOKO SHINDO

Since 1985, the excavation team of the Middle Eastern
Culture Center in Japan, headed by Dr Mutsuo Kawatoko,
has carried out excavations on the Raya, Tur, and Wadi a1
Tur sites in the southern Sinai in an effort to make a
comprehensive study of the Tur area (Fig. 1).1 Raya is
10cated c. 8km south of Tur. During the Middle Ages, it
was a port city until a new port, now called Tur was built in
the Kilani area.

ln the Raya excavation that began in December 1997, a
fort was found on the highest part of the tell. Excavation
work, mainly inside the fort, has continued since that time.
This fort was built in the Byzantine style, and each of its
sides is 80m in length. It was probably in use from the 6th
to 12th centuries, although the artifacts recovered at the
site date only to the 8th century and later.2

During the 1999 excavation season at the fort, the remains
of an old mosque, accompanied by a primitive painted
mihrab that can be dated before the 9th century, were found.
This discovery is expected to provide important insights
into the Islamization of the Sinai Peninsula, which had
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earlier been under the Christian influence ofthe St Catherine
Monastery.

In the four seasons between 1998 and 2000, we registered
more than 9,000 large decorated glass fragments. 3 ln
comparison with the 4,000 specimens we excavated at Fustat
between 1978 and 1985,4 the Raya glass showed little
diversity in the type, form, and decoration ofthe glass. This
difference may have been due to the shorter duration of
prosperity in Raya and to the fact that the city was only a
port serving pilgrims travelling to Jerusalem or Mecca, while
Fustat was then one of the greatest manufacturing,
commercial, and cultural centres in the Islamic world.
Nevertheless, the large number offinds at Raya should prove
to be very helpful to students of Islamic glass.5 Both the
site and the artifacts are in good condition, the strata are
orderly, and the finds can be securely dated.

Most of the Raya glass is transparent bluish green. This
glass is thought to have come from Egypt or Syria. However,
since it differs from the Fustat fmds, which are generallY
made of pale green, green, or colourless glass,6 1 assume
that a Syrian provenance is more likely. One group ofobjects
with a greenish or brownish tinge caused by impurities in
the glass was also found. Some of the decorated glasses are
deep blue, purple, and brown, and other examples are
decolourized. About 60% of the finds at the site consist of
cylindrical beakers or bowls, which were popular in the
Islamic world during the 9th and 10th centuries. They include
both decorated and undecorated examples (Fig. 2.1 and 2).

Botties make up the second largest group of finds. One
type is a small bluish green bottle with an infolded rim, a
cy1indrical neck, and probably a spherical body (Fig. 2.3).
Whi1e this form was widely distributed in Egypt and Syria
during the 7th and 8th centuries, the Raya fmds suggest
that the dating can be extended into the 9th century. A large,
poorly made bottle of bluish green glass features a flaring
rim, an almost spherical body, and a base with a kick (Fig.
2.8). Like cylindrical beakers and bowls made ofthe same
type ofglass, it could have been used for drinks.

Another type of bottle uncovered at the site is of deep
blue glass with a cut-offrim, an elongated cylindrical body,
and a round base. This form has been frequently found at
9th and 10th-century sites in the Islamic world.7 One such
bottle was even discovered in the Dingzhou Temple in
China.8 More than 200 bottle fragments were discovered at
Raya. One example has fibre trails around the neck (Fig.
2.7), and the neck ofanother is wrapped with clotho

Other types of bottles were found at Raya, including a
few intact examples (Fig. 2.4-6). Additional shapes of
glassware recovered from the site include shallow plates,
goblets, bowls, cups, lamps, cupping vessels, and window
panes (Fig. 2.9 and 10).
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In terms of decoration, pincered glass is predominant,
accounting for 38% ofthe finds, followed by mould-blown,
stained, wheel-cut, incîsed, stamped, trailed, and marvered
glasses. More than 70% of the pincered glasses are bluish
green, and most of them are low cylindrical beakers or
bowls. They are ornamented with combinations of figures
and lines, such as lozenges, ovals, triangles, drops, straight
lines, and U and V shapes. A few examples are decorated in
letter and bird patterns (Fig. 3.1).

More than half of the mould-blown glasses are bluish
green, although pale green, pale blue, pale brown, and

colourless examples were found. Most of them are simply
decorated with vertical or spiral ribs, or with honeycombs
(Fig. 3.2).

The stained or so-called lustre-painted glasses can be
divided into two large groups, painted in either brown or
orange stain. The former were painted with copper and silver
oxides, while the latter were painted with copper oxide.9

The brown-stained group can be subdivided into three
categories based on shades of colour. It includes a type
decorated with brown and yellow stains, which consists
mostly ofbeakers but also ofbowls and bottles. The pigment
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is applied on the inside, outside, or both sides of the glass.
Botanical and arabesque patterns of decoration are
distinctive. One piece depicts fish, another features gazelles,
and other examples are ornamented with letters (Fig. 3.3
and 4).

The orange-stained group is relatively rare, and most of
the finds are ofdeep blue glass. Sorne are stained all over
the surface with designs in black (Fig. 2.10), while others
present elaborate drawings made by black or white dots, or
by lines (Fig. 3.5). A few bluish green glasses painted black
were also found (Fig. 3.6).

There are three types of wheel-cut glasses: linear-cut,
facet-cut, and relief-cut (Fig. 3.7 and 10). Most are made of
good-quality colourless glass, although sorne are bluish
green and a few are ofemerald green lead glass. 10 The major
decorative motifis a geometric pattern. There are also sorne
cameo glass pieces in emerald green on a colourless ground
(Fig. 4.1) and molar flasks (Fig. 3.8).

The main colours of the incised glasses are deep blue
and brown, although there are a few pale blue, pale green,
and colourless examples. In general, the decoration on the
deep blue pieces is delicate, while that on the brown glasses
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The following conclusions can be drawn and future issues
defined:
1The majority ofthe glass finds from Raya consist ofbluish

green glass, and cylindrical beakers and bowls are the
predominant shapes. Nearly 40% of these finds feature
pincered decoration, while mould-blown, stained, cut, and
incised glasses account for 10% each. Cameo, multi
stained, mosaic, and gold-sandwich glasses, which are
rarely found in the Islamic glass world, were discovered
at Raya in small numbers.

2 The role of Raya as an international port should be
reconsidered from the standpoint of East-West trade. It
has been thought that the main maritime route for this trade
shifted from the Persian Gulf to the Red Sea in the Il th
century. However, our finds of 9th-century Chinese

DISCUSSION

in Islamic glass, and they constitute less than 1% of the
fmds at Raya. A significant number of these glasses are
incised or decorated with multiple stains or black paint on
the inner surface. This indicates that a special type of
decoration was deliberately chosen for this shape ofglass.

Six such plates with incised decoration ofsuperior quality
were discovered in the Famen Temple in China. 12 A couple
of similar objects were found at Nishapur, Iran,n and the
Egyptian mission has excavated sorne at the Fustat site. 14

From the four excavations at the Raya site, ten of 106
fragments with incised decoration came from shallow plates.
Ail are of coloured glass: deep blue (5), brown (4), and
purple (1). The best-preserved fragment (Fig. 5) was found
in Unit 8-6, where 9th and lOth-century rubbish had been
piled. The approximate diameters of the rim and base are
250 and 200mm, respectively, while the height is 35mm.
This fragment is pale brown, although it appears black
because of weathering. The wall curves gently from the
plain, outfolded rim to the base. The decoration consists of
semicircles, diagonal lines, and petaIs arranged in concentric
circles. The object excavated at Fustat (Fig. 6) is also brown.
Both of these plates are rougWy made and of mediocre
quality compared with the blue examples from the Famen
Temple and Nishapur.

The deep blue shallow plates with incised decoration
from Raya are more carefully made than the brown ones,
except for one example with a simple circular pattern. Other
decorative patterns on the inner surface include bands
consisting ofsmall triangles and semicircles, or ofpseudo
Kufic letters. The latter ornamentation is found on a plate
from Unit 8-6, where the brown plate was also discovered.
A shallow plate of purple glass also has a simple circular
pattern.

Given the discovery ofa vessel with incised decoration
from the Rafika Palace site in Raqqa, where the Abbasid
caliph resided from 796 to 808, it is possible that this
decorating technique was employed in northern Syria from
the late 8th to early 9th centuries.

It is thought that sorne shallow plates with incised
decoration ofsuperior quality were brought to China or Iran
in the mid 9th century, and that products of lesser quality
from Syria or Egypt were transported south along the Red
Sea during the 9th and 10th centuries.

4
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is rough. Most ofthese objects are in the shape ofbeakers.
A shallow plate decorated with arabesques and geometric
patterns (Fig. 5) was also found. Such plates are rarely
encountered with other types ofdecoration.

The stamped glasses were made by pressing a tool into
the surface. On one example, a little bit ofglass was added
to form a pattern featuring a combination of ovals,
rectangles, lozenges, small circles, dots, and other elements
(Fig. 3.9).

In the group oftrailed glasses, the colour ofthe trails is
either blue or the same as the body ofthe object. The body
is pale bluish green, pale green, or colourless. Bowls and
bottles are the most numerous members ofthis group.

Most of the marvered glasses have white decoration on
a blue ground. The predominant patterns are lines and
marbling (Fig. 4.2). Wavy and feathery patterns, which are
characteristic of later products, are not found here.

The relationship between the glass and the decoration of
these objects can be summarized as follows. Bluish green
glass, the most common colour among the finds from the
Raya site, was used to make pincered, mould-blown, brown
stained, and stamped glasses. Good-quality colourless glass
was employed in the cut glasses, while poor-quality
colourless glass was selected for the trailed glasses. Blue
or brown glass was used in the production of incised and
orange-stained objects.

In addition to the above mentioned types, we found pieces
with elaborate decoration, such as mosaic (Fig. 4.3 and 4)
and gold-sandwich glasses. One example of the latter is a
tile decorated with gold leafsandwiched between layers of
thick brown and colourless glass (Fig. 4.5 and 6). AIthough
it was recovered from the surface of the site, this tile is
valuable because few such examples have been located,
except for a certain group of tiles that is said to have come
from the Christian church in northern Syria. ll

One especially significant type of glass found at Raya
consists of shallow plates with incised decoration. Such
plates with a diameter ofmore than 200mm are rarely found
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Fig. 5 Shallow plate with incised decoration from Raya; scale 1:2

porcelain and Yue celadon at Raya, as weIl as fmds of
similar glass objects in Raya and China, suggest that the
Red Sea had become a major trading route before that
date. The presence ofblue-glazed pottery and glass vessels
manufactured in Iran suggests possible maritime activities
by merchants in Siraf. It is also possible, however, that
glass was transported overland by way ofSyria. Additional
study is needed to examine the importance of port cities
in the transportation ofglass.

ln future work, 1 hope to clarify the chronology and
distribution of Islamic glass through a more detailed
examination of the various types ofglass found at Raya.

Fig. 6 Shallow plate with incised decoration from Fustat; W.
II0mm
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York: The Metropolitan Museum ofArt, 1995, nos. 164 and 165.
14 A project to publish catalogues ofall of the Egyptian mission's
finds from Fustat since 1993 is under way.
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LES OBJETS EN VERRE TROUVES DANS LES TOMBEAUX COPTES DES
EPOQUES FATIMIDE ET AYYOUBIDE (DEIR EL-NAQLUN, EGYPTE)

MARrA MOSSAKOWSKA-GAUBERT

La verrerie des époques fatimide et ayyoubide trouvée en
Egypte dans des contextes archéologiques précis est
relativement rare. 1 L'étude des fragments et des récipients
complets de l'époque arabe, provenant de Naqlun, est donc
un point important pour notre connaissance de la verrerie
de cette période.

SITE DE DEIR EL-NAQLUN2

L'établissement monastique de Deir el-Naqlun (Deir el
Malak Gabriyal, Oasis du Fayoum), comprend environ 89
ermitages construits et utilisés pendant des périodes
différentes, entre le ve et le XIIIe siècle. La plupart de ces
ermitages ont été taillés dans un massifmontagneux (Gebel
NaClpn). Au pied dugebel, on retrouve des traces de l'ancien
couvent et vraisemblablement de deux églises. L'ancien
monastère a fonctionné du VIe au XIVe siècle. La première
église fut construite probablement aux ve-VIe siècles, et fut
détruite, avec une grande partie du couvent, par un incendie
à la fin du IXe ou au début du Xe siècle. Dans la deuxième
moitié du Xe siècle fut reconstruit le monastère, et une église
- probablement désignée comme celle de l'archange Michel.
Ce complexe fonctionnait vraisemblablement jusqu'à la fin
du XIVe-début XVe siècle. Une autre église, dédiée à
l'archange Gabriel, construite aux VIIIe-IXe siècles à l'ouest
du couvent, fonctionne jusqu'à aujourd'hui. Enfin, un
cimetière civil, fondé à proximité de l'église de l'archange
Michel, et qui après la deuxième destruction du monastère
s'est étendu sur les ruines de l'église et sur celles d'autres
bâtiments, fut utilisé vraisemblablement de la fin du Xe
XIe siècle jusqu'au XIXe siècle.

La mission du Centre d'archéologie méditerranéenne de
l'Université de Varsovie, dirigée par Wlodzimierz
Godlewski, a mis au jour une partie du cimetière située à
l'ouest et au nord des ruines de l'église de l'archange Michel,
quelques tombeaux au sud, ainsi que des fosses creusées
dans les ruines.

La datation de ces tombeaux n'est pas facile à établir à
cause de l'état de conservation des défunts et des objets
enterrés avec eux. De même, la stratigraphie de ce lieu,
utilisé pour des sépultures s'étageant probablement sur neuf
siècles, n'apporte pas toujours des indices clairs,
susceptibles de nous aider à établir une chronologie relative.
De ce fait, nous ne prendrons en considération que les fosses
dont la stratigraphie est significative, c'est-à-dire celles qui
sont localisées autour de l'église de l'archange Michel, donc
qui purent être creusées à l'époque de son fonctionnement,
et qui contiennent des objets pouvant être datés d'une
manière plus ou moins précise.
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Parmi environ 170 tombeaux mis au jour et identifiés comme
datant probablement des XIe-XIIIe siècles, 17 étaient
équipés en objets en verre. Vingt récipients différents ont
été découverts dans ces tombeaux.

En général, on déposait dans la fosse un récipient en
verre ou en céramique, mais il y a des exemples d'un
équipement consistant en deux ou même en trois objets,
toujours de même matériau. Les objets en verre ont été
trouvés à proximité du crâne ou des jambes d'un défunt. Ils
étaient déposés surtout dans des fosses d'adultes, dans la
plupart des cas, de sexe masculin. Parfois on les trouve
également dans des tombeaux d'enfants.

Dans certains récipients subsiste des traces d'une
substance organique. Eu égard à la forme ainsi qu'à la
technique de fabrication, nous pouvons distinguer dans ce
groupe au moins dix types de flacons.

Type 1. Flacon à col long, étroit, s'évasant très légèrement
aux extrémités, panse tronconique et fond rentrant à
l'intérieur jusqu'à, parfois, la moitié de la hauteur de
récipient. Parois fines.

Des parallèles pour ce type de récipients proviennent
d'Egypte,4 ainsi que d'autres régions du Proche Orient.s
Cette forme de flacon est une continuation d'une forme
connue déjà à l'époque byzantine.6

aNd. 00.170: H. 117 mm, D.7 14 mm; verdâtre transparent.
b Nd. 00.171: H. 111.5 mm, D. 13 mm; verdâtre transparent.
c Nd. 00.204: H. 113 mm, D. 14.5 mm; bleuâtre-verdâtre,

transparent.
Fragments dont l'identification n'est pas sûre:

d Nd. 99.250: H.+ 50mm, D. environ Il mm; verdâtre
transparent.

eNd. 99.251: H. +40mm, D. 19.5 mm; vert-bleu, transparent.

Type 2. Flacon à col assez long et large par rapport à la
panse, s'évasant aux extrémités; panse globulaire, fond
rentrant.

Des fragments de flacons de forme analogue ont été
trouvés, par example, à Fostat.8

a Nd. 86.476: H. 95 mm; couleur? - objet inaccessible pour
vérification.

b Nd. 00.155: H. 103 mm, D. 26 mm; vert, transparent.
Type 3. Flacon à col assez court et large, cylindrique, à lèvres

Note de l'auteur. Je remercie chaleureusement Wlodzimierz
Godlewski et Marie-Dominique Nenna pour leurs remarques, ainsi
que la direction du Musée Islamique du Caire et Mohamed Fahrny,
qui m'ont auorisé l'accès aux objets conservés dans les réserves.
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évasées qui forment un petit bec, panse globulaire, fond
rentrant.

Des fragments de verre de ce type sont connus, p. ex.,
en Egypte9et en Syrie. lo

Nd. 00.041: H. 84.5 mm, D. 32 mm; vert clair, transparent.

Type 4. Flacon à col assez long et large par rapport à la
panse, lèvres arrondies et précédées d'un repli; panse
sphérique, fond rentrant.

Cette forme de flacon est caractéristique de la période
comprise entre les XIe et XIIIe siècles. Nous en connaissons
à Quseir al-Qadiml! (Égypte), ainsi qu'à Hamal2 (Syrie) et
à Corinthe13

.

a Nd. 98.349: H. 98 mm, D. 26 mm; vert transparent.
b Nd. 00.1 05: H. 80.5 mm, D. 22 mm; vert clair, transparent.

Type 5. Flacon soufflé dans un moule. Col large, droit, rétréci
dans la partie supérieure, lèvres évasées. Panse cylindrique,
décor'gaufré', quatre panneaux, fond légèrement rentrant,
décoré.

Le motif 'gaufré', ressemblant aux 'nids d'abeilles',
connu déjà dans les premiers siècles de l'art islamique,14
était répandu à l'époque fatimide,15 et ses origines directes
remontent vraisemblablement à l'art sassanide.!6

Nd. 00.230: H. 108 mm, D. 31 mm; vert foncé,
transparent.

Type 6. Flacon à col long, conique, parfois décoré d'un fil
de verre appliqué, lèvres évasées; panse sphérique, dans
certains cas flacons munis de deux anses; pied annulaire,
assez épais.

Les flacons de cette forme étaient utilisés surtout à
l'époque fatimide. Des fragments de pièces de ce genre
proviennent de Fostat.1 7 Ce type de flacon était connu aussi
dans d'autres pays musulmans. 18
a Nd. 98.222: H. 150 mm, D. 20 mm; récipient et anses

verdâtres, rebord bleu foncé.
b Nd. 00.040: H. 121 mm, D. 21 mm; vert clair, transparent,
fil de verre vert clair.

Type 7. Flacon à col large, légèrement évasé vers le haut;
double rebord appliqué d'une bande appliquée. Panse
sphérique, deux anses repliées, pied annulaire. Verre opaque.

Un fragment d'un col à deux anses provenant de Fostat
pourrait être un parallèle du flacon de Naqlun. 19

AI' époque arabe, les verres opaques sont beaucoup
moins fréquents que les verres transparents. Pour les verres
turquoises, nous connaissons déjà des exemples au Xe
siècle,20 mais les objets en verre turquoise et/ou blanc opaque
étaient répandus surtout entre la fin du XIe et le début du
XIIIe siècle.2!Les récipients faits uniquement de ce type de
verre sont toujours très rares.22

Nd. 00.154: H. 117 mm, D. 34 mm; panse bleu turquoise,
rebord appliqué blanc.

Type 8. Jarre sans col, panse piriforme, rebord large, lèvres
évasées, pied repliéY

Ce type de fond à pied replié est connu, p. ex., à Fostaf4
et il est attesté pour des récipients de différentes formes. 25

a Nd. 00.054: H. 67 mm, D. 36.5 mm; bleu foncé, transparent.
b Nd. 00.065: H. 66 mm, D. 29.5 mm; verdâtre, transparent.
Type 9. Flacon sans col, panse sphérique, rebord large, lèvres

évasées, fond rentrant. Il n'est pas facile de trouver un
proche parallèle complet à ce flacon. Pourtant, quelques
rebords et fonds préservés seulement partiellement, trouvés
à Fostat, pourraient correspondre au flacon de Naqlun.26

Nd. 00.237: H. 50 mm, D. 35 mm; verdâtre, transparent,
trace de torsion.

Type 10. Fragment d'un col relativement large, se resserrant
légèrement vers le haut, lèvres évasées presque
horizontalement.

Ce col peut appartenir à plusieurs types de flacons. Il
ressemble au col de flacon du Type 5, mais il est moins
large, ses parois sont presque droites et il est rétréci dans la
partie inférieure, et non pas supérieure. La forme des lèvres
est aussi différente.

Une autre possibilité serait d'identifier ce fragment à un
type de flacon répandu dans le monde islamique du Ixe au
XIIe siècle. Il s'agit d'un récipient à panse s'élargissant un
peu vers le haut, à épaule prononcée, le col relativement
long se resserrant vers le haut et avec des lèvres évasées
horizontalement.27 Ce type de flacon porte très souvent une
décoration incisée, ce qui n'est pas le cas du col de Naqlun.

Nd. 99.249: H. 45 mm, D. 29 mm, vert foncé, transparent.

Lampe: Fragment d'une lampe à pied tubulaire creux avec
bouton terminal.

Ce type de lampes est caractéristique de la période
fatimide. 28 Des pièces analogues ont été trouvées par
example à Fostat,29 à Bet Shean (Israël),30 à Hama (Syrie)31
ainsi qu'à Corinthe.32

Nd. 98.224: H. 77 mm, verdâtre.

Récipient non identifié: Douze fragments d'un récipient non
identifié décoré de motifs abstraits faits de fils de verre
appliqués. L'application de fils de verre sur des récipients
soufflés est bien attestée pour les périodes fatimide et
ayyoubide en Égypte.

Nd. 00.198: panse jaunâtre-verdâtre transparent;
décoration vert foncé.

STATUT ÉCONOMIQUE ET SOCIAL DES DÉFUNTS DE NAQLUN

Pour étudier ce problème nous disposons de deux types de
sources: du matériel archéologique d'une part et des sources
écrites d'autre part. Ces sources se complètent, mais,
malheureusement, n'apportent pas de réponse définitive.
Avant d'examiner les éléments archéologiques, il faut noter
que le contenu d'une fosse peut dépendre aussi bien du statut
économique du défunt que de l'état de conservation du
tombeau et de celui des dépouilles mortelles. Quant aux
sources écrites, celles-ci ne concernent qu'une famille riche
liée au monastère, et ne peuvent nous renseigner sur les
défunts de Naqlun que de manière indirecte.

Dans le cimetière de Naqlun, à proximité des fosses
renfermant des défunts enterrés sans aucun objet, se trouvent
des tombeaux (environ 25%) équipés de récipients en verre
ou en céramique ou, parfois, d'autres objets de la vie
quotidienne. Certains défunts ont été enterrés avec des fleurs.
Souvent, les défunts étaient également enveloppés de tissus
et de vêtements décorés de bonne qualité. On a trouvé dans
plusieurs tombeaux de Naqlun des linceuls et vêtements
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faits de tissu relativement coûteux, de type tiraz. Ce type
de tissu dans le monde islamique était employé pour les
'robes d'honneur' que distribuaient les califes à leurs
dignitaires, ou les riches nobles à leurs fonctionnaires. 33

Par ailleurs, on a découvert à Naqlun les archives d'une
famille copte du village Damûya al-Lâhûn, dont le chef
s'appelait Girga ben Bifâm. Ces archives - 51 documents
datés entre 992 et 1029 - comprennent des actes de vente
et des reconnaissances de dettes.34 Ces documents jettent
une lumière du plus haut intérêt sur le statut économique
d'une famille riche du milieu copte à cette époque. Par
ailleurs, il n'est pas impossible que les membres de cette
famille, notamment Girga, soient eux-mêmes inhumés au
cimetière de Naqlun.

Tous ces éléments tendent à montrer les différents niveaux
socio-économiques de la population copte enterrée à Naqlun.

LA VERRERIE DANS LES COUTUMES FUNÉRAIRES EN EOYPTE

MÉDIÉVALE

Tradition chrétienne

Notre connaissance des rites funéraires de la population
chrétienne d'Egypte aux périodes byzantine et arabe
médiévale, est très fragmentaire.

Dans les tombeaux chrétiens datés de la période
byzantine et du début de la période arabe, on trouve parfois
des objets de la vie quotidienne (récipients, lampes,
instruments de musique, etc.), déposés à proximité du
défunt. 35 Ce fait peut indiquer que les chrétiens ont adopté
dans leurs rites funéraires certaines pratiques bien attestées
en Egypte aux époques hellénistique et romaine,36 en
changeant leur signification théologique. 37 Il arrive
cependant que, dans certains cimetières, aucune tombe ne
contienne d'objets de ce type,38 ou qu'il n'yen ait qu'une
qui soit équipée d'objets. 39

Les coutumes funéraires coptes à l'époque médiévale sont
encore moins connues. Nous pouvons supposer que la
pratique de déposer des objets dans le tombeau était beaucoup
moins répandue. Ce fait est notable en Nubie,40 sur le territoire
de Makourie, qui était monophysite à cette époque.

Cependant, la tradition de déposer quelques petits objets
dans le cercueil a persisté chez les chrétiens d'Egypte
jusqu'à nos jours.4J On peut aussi noter que, jusqu'à
aujourd'hui, il est coutume d'acheter encore un flacon de
parfum pour le verser sur le corps du défunt.42

Tradition islamique

Dans la tradition islamique, il n'est pas d'usage de mettre
des objets dans un tombeau. Certaines exceptions sont
cependant connues. A titre d'exemple mentionnons un bocal
en verre mis au jour à Istabl'Antar (Fostat), associé à une
tombe du XIe siècle.43

CONCLUSION

Les tombeaux de Naqlun sont, jusqu'à aujourd'hui, les
seules inhumations chrétiennes d'Egypte, pour les XIe
XIIIe siècles, étudiées d'une manière systématique. Les
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informations fournies par ces études sont donc d'une grande
importance pour notre connaissance du matériel
archéologique (céramique, verre, bijoux, tissus, objets en
bois et en métal), mais aussi des coutumes de la société
copte de cette époque.

Les verres trouvés dans le cimetière de Naqlun offrent
une rare occasion d'étudier des objets complets (ou presque)
issus d'un contexte archéologique. Cette situation autorise
à dresser une typologie relativement précise des verres
(surtout des flacons) des époques fatimide et ayyoubide
provenant de ce site (typologie qui sera complétée lors des
fouilles ultérieures).

La verrerie déposée dans certains tombeaux de Naqlun,
confrontée avec d'autres objets trouvés dans ces fosses ainsi
qu'avec des documents écrits provenant du même site,
apporte en outre des éléments pouvant contribuer à l'étude
des différences économico-sociales au sein de la population
copte du Fayoum à l'époque médiévale. Pourtant, ce type
de données doit être traité avec beaucoup de prudence, vu
l'état de conservation des tombeaux.

La présence d'objets en verre dans des fosses met
également en lumière un aspect des rites funéraires de la
population chrétienne, qui restent très peu connus.
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A SYRIAN ENAMELLED WINE FLASK: WAS ITS OWNER
A CHRISTIAN OR A MUSLIM?

MELANIE GIBSON

A fmely decorated bottle in the Khalili Collection in London
is a superb example ofthe skills ofAyyubid glassworkers
in Syria during the second half of the 13th century. The
bottle (H. 345mm), which features a compressed globular
body and a long, thin neck, stands on a flaring foot. This
shape was popular throughout the Ayyubid and Mamluk
eras, and a dozen similar bottles that span this period have
survived. The earliest example is datable from an inscription
dedicated to al-Malik al-Nasir Salah al Din Yusuf, the last
Ayyubid ruler ofAleppo (r. AH 634-658, AD 1237-1260),1
and the latest was made for the Rasulid Sultan al-Malik al
Mujahid Saifal-DinAli (r.AH 721-764, AD 1322-1363).2

The two earliest bottles are decorated quite sparsely,
leaving large areas of the glass undecorated. The Mamluk
and Rasulid examples, by contrast, are more profusely
decorated, with inscribed bands, medallions containing
animais, and cursory overall decoration. Afew ofthe bottles,
including the Khalili example, are decorated with
considerable gilding and less enamel, and sorne of the
enamel is overlaid with gold (Fig. 1). On the Khalili bottle,
the gilding predominates, but there is also a great variety of
enarnel colours. The elaborate decoration is arranged in
bands around the body of the bottle. The edge of the rim is
gilded, and a fleur-de-lis band with opaque red, blue, white,
yellow, and green enamel highlights occupies the space
between the rim and the horizontal flange. The plaited
guilloche band at the mid point of the neck has inserts of
coloured enamel. Around the base of the neck is a gilded
band with depictions of seven male figures in variously
coloured robes. They have short, dark hair and golden halos
around their heads. Their arrns are curved, as iftheir hands
are joined in prayer, and three of these figures hold open
books, perhaps missals. On the shoulder, three-star interlaces
alternate with long-necked birds whose large wings and long
beaks make them resemble pelicans.

The body of the bottle is decorated in goId with a frieze
offigures overlying an openwork scroll pattern. The figures
are finely outlined in red enamel and filled in with gilding.
Only the details are filled out in coloured enarnels. It is a
party scene, perhaps set in a tavern, with musicians and
guests wearing elaborate robes and turbans. Six musicians
playing a lute, a harp, a tambourine, two flutes, and a drum
entertain eight figures who are drinking. Several of the
drinkers raise conical beakers filled with red wine to toast
one another and the musicians, while others pour red wine
from flasks identical in shape to the one under discussion
here. One figure, shown in profile, hoIds a beaker in one
hand and a mandil in the other. The mandil was a linen
napkin used to wipe the mouth after drinking. It was always
held as it is shown here, folded double and held in the hand
close to the looped end.

Two ofthe musicians, the drummer and the lutenist, wear
a different type of headdress, resembling a scarf. Each of
them is a female musician: the qayna (singing girl), who is
celebrated in Arabic poetry as a singer and instrumentalist.
Beakers ofred and yellow wine, as weil as platters of fruit,
are placed at random between the figures.

The style ofthis decorative band and many ofits details
(e.g., the costumes, the platters offruit, the mandil, and the
instruments) have much in common with the illustrations
of the Maqamat, a series ofmanuscripts produced in Syria
and the Jazira during the frrsthalfofthe 13th century. Indeed,
the twelfth Maqama finds the narrator, al-Harith, in Ana, a
town famous for its wine. He is in a tavern, surrounded by
fellow drinkers and singing girls playing instruments.3

The decoration on this bottle is something of a puzzle.
Most of the motifs - the musicians, the star interlaces, and
the palmettes - are from the standard Islamic repertoire,
which is familiar from metalwork and manuscript
illumination of the 12th and 13th centuries. However, the
haloed figures around the neck, as weil as the birds, are
unexpected features, and they appear to relate more closely
to Christian iconography.

A number of other enamelled glass objects are also
decorated with Christian motifs. A drinking horn in the State
Hermitage Museum in St Petersburg is decorated with four
haloed, standing figures dressed in long robes. The figures
have short, dark hair. One holds a golden chalice, and
another holds an open prayer book. Their hairstyle, dress,
and posture suggest that they represent Christian monks.4

On a beaker in the Khalili Collection, although the surface
is very iridized, it is possible to see a similar group ofmonk
like figures on a gilded band below the rim.5 Two pilgrim
bottles also signal their Christian affiliation, both by their
forrn and by their decoration. One ofthem, in St Stephen's
Cathedral, Vienna, is decorated with a band of Christian
figures around the upper part ofthe neck. The other, in the
British Museum, may originally have had a band of such
figures around the neck.6 Its rather inelegant, shortened look
may have resulted from the need to grind down and smooth
the rim after it had been broken.

There appear to have been certain conventions for
depicting these figures, possibly Christian monks, ail of
whom have the following characteristics:
1 They are shown standing, with their heads inclined to the

left.
2 They are dressed in cloaks over a tunic of contrasting

colour, and the folds of the garments are emphasized.
3 Their bare heads, with short haircuts, are encircled by

halos, and most of the figures are clean-shaven.
4 The hands of sorne figures are held up in a prayer-like

position, while other figures hold chalices or prayer books.
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A Syrian Enamelled Wine Flask: was ifs Owner a Christian or a Muslim?

Fig. 1 Bottle, transparent glass with a very slight brownish tinge,
blown, tooled, and enamelled in opaque red, blue, green, white,
and yellow on gold. Silvery iridescence at the base and undemeath;
sorne of the gilded and enarnelled decoration is wom. Syria, 13th
century. H. 345mm, Max. D. 172mm, D. (foot) 103rnrn. Nasser
D. Khalili Collection ofIslarnicArt, London (ace. no. GLS 350);

photo courtesy of the Nour Foundation

These figures do not have a Muslim appearance. On the
Khalili bottle, there is a clear distinction between the dress
and position ofthe figures around the neck, with their short
hair and cloaks over tunics. The male musicians and
drinkers, who sit cross-Iegged, wear turbans and robes with
tiraz bands on the sleeves. The standing, haloed figures most
closely resemble the depictions of apostles and other holy
figures found in Byzantine manuscripts that were illustrated
in Syrian monasteries during the 13th century.7 Clearly, the
glass decorators were sufficiently familiar with such images
to be able to transfer them to glass.

Three enamelled glass objects must be singled out
because they are decorated with Christian scenes. An
exceptional flask in a private collection depicts scenes of
life in a monastery. A wide band around the neck shows

seven monks, five of whom are bare-headed and clean
shaven; the other two figures are bearded and wear pointed
hoods. The body ofthis flask features scenes ofagricultural
activities - the harvesting ofdates and grapes, and ploughing
- that altemate with depictions of buildings. One of the
buildings can be identified as a church by the cross that
boldly crowns the gable, and each of the other buildings
houses a bearded figure that can be identified from his robes
as a Christian priest or monk.8 Two beakers in the Walters
Art Gallery, Baltimore, are decorated with priestly figures
in an architectural landscape, above which are bands of
benedictory inscriptions. John Carswell has identified the
scene on one ofthese beakers as Christ's entry into Jerusalem
and the scene on the other as Christ's passage along the Via
Dolorosa.9

The birds on the shoulders of the Khalili bottle do not
easily fit with the rest ofthe decorative scheme unless their
Christian significance is understood. Large birds, such as
cranes and herons, were usually depicted in flight in a
landscape, but the birds on this bottle have a static
appearance, like a heraldic emblem. They probably
represent the pelican, an ancient symbol of the Christian
Church that originates in the Old Testament in a phrase from
Psalm 102: '1 am like a pelican in the wildemess'. This
bird, which was believed to pierce its own breast in order
to feed its young with its blood, was adopted as a symbol of
Christ's sacrifice on the Cross for the redemption of
mankind. In later medieval Europe, the pelican was
frequently depicted on vessels used for the liturgy.

It is not particularly surprising to find such Christian
iconography on an enamelled glass, since we know that in
the 13th century Christian imagery became a conspicuous
element in the inlaid metalwork of the Mosuli school. It is
significant that, during this period, Muslims and Crusaders
were in continuous contact, not only as aggressors but also
as pilgrims and traders.

Eighteen metal vessels decorated with Christian themes
and motifs have been studied by Eva Baer. 1O The inscriptions
on three ofthe most important pieces indicate that they were
made for a member of the Ayyubid ruling class. On these
objects, images of royal pastimes altemate with Christian
figures, and Baer suggests that such Christian imagery, like
astrological symbolism, was another decorative element
associated with princes, perhaps as an implicit claim to
authority over their Christian subjects. Several other pieces
are decorated exclusively with images of Christian saints
or scenes from the life ofChrist. These would have heId no
meaning for a Muslim, and Baer claims that such metalwork
was probably made for members ofthe Christian nobility
who had settled in the Holy Land.

There was a considerable Christian presence in Syria
during the 13th century. Crusaders and merchants had settled
there, and pilgrims visited its holy places and monasteries
in cities and rural areas. The group of glass objects that 1
have described indicates that these Christians were also
consumers of luxury enamelled glass. A great number of
enamelled glass objects have survived in Europe. They were
brought there by travellers and pilgrims. Many were donated
to church treasuries, while others were displayed in the
private collections of the European aristocracy. The royal
inventories of two contemporaneous kings, Henry IV of
England and Charles V ofFrance, list glass objects that are
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described as decorated à lafaçon de Damas or de l'ouvrage
de Damas. Il The pilgrim Simeon Simeonis, who travelIed
to the Holy Land in 1325-1326, wrote that 'the wealth of
Damascus is manifested particularly in gold and silver, cloth
of goId and silks, ... in gold, silver and bronze vessels
incomparably fashioned with great art in the Saracenic
manner, in the most admirably decorated glass, made at
Damascus'.12

Pilgrimage to the East, and especially to Jerusalem, was
encouraged by the Church, and it became fashionable among
Europeans from an early period. In the 8th century, the
emperor Charlemagne and the caliph Harun al-Rashid
arranged to establish a pilgrim hostel in Jerusalem. Traffic
increased throughout the following centuries, especialIy
during the period when the city was occupied by the
Crusaders. When the Muslims recaptured Jerusalem in the
late 13th century, they drafted treaties with the Christians
that alIowed pilgrims continued access to the city's holy
sites. AlI pilgrims wanted to return home with a memento
of their trip, most likely a container of plain glass holding
fragrant oil or holy water.

Only the most valuable of reliquaries could be made of
enamelIed glass. In 1365, two flasks were presented to the
ColIegiate Chapter ofSt Stephen's Cathedral in Vienna by
Duke Rudolf IV. One ofthem was the pilgrim bottle with a
frieze ofmonk-like figures mentioned above; the other was
a bottle decorated with non-figuraI designs. Both ofthese
bottles contained soil on which the blood of the Holy
Innocents, the children slain by King Herod when he
attemped to kill the infant Jesus, was said to have fallen. 13

The Baltimore beakers, with their depictions ofholy scenes,
may have been specially commissioned as souvenirs of a
pilgrimage to Jerusalem. We know ofeleven other beakers
that were taken to Europe, where they survived in church
treasuries, often in silver-gilt mounts. Sorne ofthese beakers
were decorated with geometric schemes or figuraI scenes,
but none has any overtly Christian references. 14

Monasteries that folIowed the Eastern Christian rites were
founded across Syria and Palestine during the frrst centuries
of the Christian era, and they were left undisturbed by the
Muslim conquest. Sorne were no more than simple
hermitages, but others consisted of several buildings - a
church, celIs for the monks, and outbuildings such as shops
and inns - buildings very similar to those depicted on the
bottle that 1 have described above. Muslim visitors were
particularly attracted to these monasteries because of the
taverns attached to them, where they were free to drink wine.

It is only possible to speculate about the owner of this
bottle, but the lack of any inscriptions, together with the
Christian elements of the decoration, does suggest that it
may have been commissioned by a Christian.
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Author s Note. The bottle discussed in this paper is part of a
collection that I will soon publish in Sidney M. Goldstein, Glass:
From Sasanian Antecedents to European Imitations, Nasser D.
Khalili Collection ofIslamic Art, 15.
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MAMLUK AND PSEUDO-MAMLUK GLASS IN THE NATIONAL
MUSEUMS OF SCOTLAND

KATHERlNE EREMIN AND ULRIKE AL-KHAMIS

The collections of the National Museums of Scotland
include four Mamluk glass artifacts (two mosque lamps, a
perfume sprinkler, and a beaker) and three pseudo-Mamluk
glass items (a 19th-century Italian imitation of a Mamluk
mosque lamp, a flask, and a bowl). Ail ofthese objects have
not been previously published.

The artifacts were examined and reassessed with regard
to typology, decorative style, and any discernible
inscriptions. Several areas on each artifact were analysed
using non-destructive X-ray fluorescence (XRF) to obtain
qualitative compositions. As the XRF is an air-path system,
elements below potassium cannot be detected. Hence, glass
or enamel compositions cannot be quantified.

Small samples ofglass and enamel were taken from each
artifact. The glass was removed from around the basal pontil
mark. Enamels were obtained from damaged areas; not ail
colours could be sampled. Most of the samples were
mounted, polished, and carbon-coated for examination and
analysis using a Philips SX30-CP scanning electron
microscope with an Oxford Instruments Isis energy
dispersive microanalytical system (SEM-EDX) and a
Cameca Camebax Microbeam electron microprobe with
four crystal spectrometers for wavelength-dispersive
microanalysis. Very smail enamel samples were placed on
stubs and carbon-coated directly to avoid possible loss

during polishing, and only SEM-EDX was used. The
electron rnicroprobe results for the glass and enamels are
given in Table 1.

THE MOSQUE LAMPS

The two mosque lamps (Figs. 1 and 2; acc. nos.A.1900.153
andA. 1900.154) are ofcolourless glass decorated with blue,
red, yellow, green, and white enamels and foil (leaf) gilding.
They were purchased from the Major M. 1. Myers Collection
in 1900.

The inscription around the body ofA.1900.153 names
the commissioning official (Zain al-Din Mubarak) and the
Egyptian Mamluk sultan he served (al-Malik al-Salih).
There were, however, two rulers named al-Malik al-Salih;
they were the sons of Nasir Muhammad ibn Qala'un. The

Acknowledgments: The authors thank Peter Hill for electron
microprobe assistance and John Craven for scanning electron
microscope assistance. Helen Cobo dei Arco helped with the
sarnpling the artefacts. Mark Wypyski and lan Freestone discussed
the analyses, and David Whitehouse and Stefano Carboni offered
opinions about the artifacts. Paul Wilthew and Jim Tate provided
comments on the presentation and the paper.

Table 1 Electron-microprobe composition of glass and enarnel (average values)

:io.. tno. lAhO, eO Mn<> ~20 cao ilia 0 (,0 uO 1 50 !P.o. Sno, bO !;b,0 tzno lAs 0 !NiO lr'oO
.1900.153 colourlcss ldass 8.71 b.05 1.27 .38 0.81 .37 .90 13.14 .39 d. .71 kl.18 kl.38 bd. bd. l-.d. l-.d.

.1900.153 blue i6.81 1.70 .41 0.78 .40 .82 14.05 .07 .06 .82 kl.51 kl.30 kl.l0

.1900.153 blue, lazurite 6.40 fi5.52 .04 bd. .34 .16 14.33 1.83 .59 13.07

. 1900.153 blue, diol>Side 4.37 1.50 .08 bd. 17.41 3.93 0.89 .08 d. d.

.1900.153 vellow 6.89 n.34 .18 n.08 0.29 1.10 0.71 .21 .17 .14 .21 Il.06· 66.52

.1900.154 colourless l!lass 7.26 0.06 1.24 .37 0.76 .14 .83 14.83 .42 .05 .86 .23 0.32 nd. d. d.

.1900.154 blue 5.29 .03 .42 0.84 .27 .74 13.99 .92 0.06 .75 .53 0.36 0.09

.1900.154 blue,lazurite 5.39 8.97 d. d. .15 18.22 .61 .60 15.52 d.

1A..19OO.154 white 2.51 .79 .31 .69 .73 .04 .34 1.41 .51 .23 10.32 17.61

lA.19OO.154 vellow 2.56 .18 .11 .09 .09 .59 .21 0.10 .26 .03 .17 .42 2.09
lA. 1900.1 54 !!Teen 8.03 .44 .25 .05 .91 1.,92 .32 1.04 .65 .23 .64 1.86 59.73

A.19OO.154 red 3.27 .80 .45 .71 .89 1>:25 .36 1.57 .23 .58 .37 6.43 18.00
A.19OO.154 red, hematite 9.32 .65 3.30 .53 .32 .42 .41 1.31 .29 .31 .55 11.92
A.1957.349 colourless l!lass 7.42 0.08 1.24 .42 .78 .11 )9 14.64 12.73 d. .85 .22 0.31 d. d. d. nd.

.1957.349, A, white '2.60 .30 .26 .06 .17 1.27 1>.26 0.78 .41 .21 .27 .35 14.86 b:62 bd. bd. "d.

. 1957.349, B, white 9.25 .79 .20 .03 .10 .98 7.20 1.29 .11 .14 .19 .04 7.73 n.15 d. .79 nd.

.1957.349 blue 4.65 .05 .30 .39 .28 .33 17.28 0.78 .16 .18 .14 .03 .80 b.12 .14 1.26 0.04

.1957.349 red 1.39 .41 .22 .02 .04 1.78 12.90 7.63 .04 .08 .29 .40 10.46

.1957.349 red, hemalite 2.40 .19 4.38 .02 .02 .39 3.18 1.49 .25 .10 .10 .35 .44

.1874.14.4 colourless l!lass 1 2.77 nd. .21 .06 .05 .45 .43 6.05 .94 .06 .15 .29 0.15 nd. .95 nd. .10

.1874.14.4 colourless l!lass 2 3.47 bd. .26 .14 .22 .37 .91 .65 .78 .08 .24 .29 0.14 nd. .62 d. .32

.1874.14.4 blue, A 2.13 .30 .21 .06 .19 .97 .02 .03 .23 .08 .16 0.03 5.75 0.21 .37 .66 0.03 0.27

.1874.14.4 blue, B 0.58 .97 .24 .04 .18 1.16 .71 .81 .12 .10 .28 0.05 9.09 0.65 1.61 .39 0.12 .04

.1960.720 colourless glass 7.04 0.04 .79 .40 .90 .78 .56 14.82 1.40 d. .91 .26 6:44 nd. .09 d. d.

.1967.738 l!reen l!lass 6.10 0.07 1.08 .45 .02 .32 10.70 14.86 1.98 nd. .71 .24 0.39 nd. .16 d. d.

.1975.145l!reen l!lass 7.51 .07 .97 .43 .06 .19 .90 14.79 1.95 d. .71 .22 .34 d. .14 d. d.
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Fig. 2 Mamluk mosque lamp commissioned by Najm al-Din
Mahmud for Sultan al-Malik al-Muzaffar in 1346-1347 (ace. no.

A.1900.154); © Trustees of the National Museums ofScotiand

THE MAMLUK BEAKER

This beaker (acc. no. A. 1960.720) is typologically dated to
1299-1376.3 Ochre-coloured pseudo-inscription bands,
framed with narrow red lines and highlighted intemally by
a reddish background band, appear around the upper and
lower body of the artifact. A pale yellow translucent stain
was used for the writing. Analysis revealed silver with traces
ofcopper, indicative of silver staining. It is not possible to
sample or quantify the silver stain.

Narrow pseudo-inscription bands, now hardly
discemible, run around the middle and connect two fleur
de-lis roundels. This faint writing consists of fine metallic
goId particles on the surface ofthe glass. Analysis revealed
only traces of gold. The writing was probably applied as a
suspension ofgold in oil or water and gum Arabic, using a
brush or stylus, then carefully fired at a high temperature.4

Only faint remuants are preserved, suggesting a weak bond
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The yellow enamel is a high-lead glass without significant
alkalis or alkaline earths, indicating minimal incorporation
of vessel glass. The red and white enamels are lead-rich
soda-lime glasses consistent with the addition of lead and
colourants to vessel-type glass: coarse hematite and acicular
lead stannate in the red, and acicular tin oxide in the white.
The composition ofthe glass and enamels is consistent with
Mamluk production.2

lamp was therefore made during the reign of al-Malik al
Salih Isma'il (1342-1345) or that ofal-Malik al-Salih Salih
(1351-1354).

Circular medallions contain the heraldic blazon ofZain
al-Din Mubarak, a goblet set on a yellow stripe (Fig. 1).
Qualitative XRF analysis ofthis pale yellow translucent stain
detected silver with traces of copper. This indicates silver
staining, seen on Islamic glass and ceramics from the 8th
century onward. 1 It is not possible to sample or quantify
this silver stain.

The inscription on A.1900.154 states that it was made
for the vizier Najm al-Din Mahmud, who served under al
Malik al-Muzaffar Haji. The lamp is hence datable to al
Malik al-Muzaffar 's short reign (1346-1347). The red fleur
de-lis within the circular medallions (Fig. 2) is Najm al
Din Mahmud's personal device. This is the earliest known
example of a fleur-de-lis for an official's badge. It had
previously been reserved for sultans.

Both mosque lamps are made ofhigh-magnesia soda-lime
silica glass. The potassium, magnesium, and aluminum levels
indicate the use ofplant ash and sand, with manganese added
to decolourize the glass. The blue enamel is vessel-type glass
containing angular crystals of lazurite and diopside. The
yellow and green enamels contain acicular crystals ofyellow
lead stannate. The yellow from lamp A.1900.153 is unusual
in that it also contains angular quartz grains 3-70J..lm long.

Fig. 1 Mamluk mosque lamp commissioned by Zain al-Din
Mubarak for Sultan al-Malik al-Salih (ace. no. A.1900.l53); ©

Trustees of the National Museums ofScotiand
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between glass and gold. The two fleurs-de-lis and the
roundels are outlined in the same gold suspension,
subsequently highlighted with thin red lines. The fleurs-de
lis are casually drawn in thick white, red, yellow, green,
and light blue enamel, and they overlie the gilding.

The use ofpseudo-inscription suggests that these bands
may be late additions. The gold paint, which requires firing
temperatures near the softening point ofMamluk glass and
enamel,s underlies the enamel, so it is probably original. As
silver staining requires lower temperatures, late application
is more feasible, although even moderate reheating can
damage ancient glass.6

The glass vessel has a typical Mamluk soda-lime-silica
composition. The light blue enamel combines colourless
vessel glass with vessel glass containing copper and lead
oxides. The use of copper for blue Mamluk enamel appears
to be uncommon, but copper was used for turquoise alkali
glazes on lslamic ceramics. The white enamel contains
abundant particles of spongy calcium phosphate within
vessel glass, indicative ofbone-ash white.? The red enamel
is a mixture of vessel glass, bone ash, hematite, and leaded
glass (containing occasional tin oxide particles and consistent
with the addition oflead and tin oxides to vessel glass). The
red and white enamels have variable, enhanced levels ofiron,
calcium, and phosphate.

The thin red external lines cannot be sampled. XRF
analysis showed slightly elevated iron levels. This may
indicate the use of vessel glass mixed with minor hematite,
which can be seen on other Mamluk glass.8

THE PERFUME SPRINKLER (Qumqim)

Perfume sprinklers (qumqum) were produced in large
numbers by Ayyubid and Mamluk glassmakers.9 The form
ofthis sprinkler (Fig. 3; acc. no. A. 1957.349) indicates a
14th-century Syrian origin, and the vessel glass is a typical
Mamluk soda-lime composition. However, the shoulder
decoration, red outlines of two roundels alternating with
running quadrupeds (Fig. 3), is stylistically problematic,
and it may be a late addition. A band ofalternating blue and
white rosettes and roundels (possibly originally containing
honorary titles in cursive lettering) fUllS around the upper
body. Patchy foil gilding and pale green enamel dots are
also found on the body. Ali the enamels are patchy and
poorly bonded to the glass.

The blue enamel is a moderate lead soda-lime glass
coloured with cobalt, and it contains occasional calcium
antimonate particles. The presence ofminor arsenic, copper,
zinc, and nickel is attributed to the use ofcobalt ore containing
these. The pale green enamel is lead-rich and coloured with
copper. This green contains abundant cubic yellow lead
antimonate crystals. The red enamel is zinc and potassium
rich mixed-alkali glass around large hematite particles. The
white enamel (Fig. 3) is a complex two-phase soda-lime-lead
glass: phase A is arsenic and aluminum-rich, with abundant
fme lead arsenate crystals, and phase B is lead and antimony
rich, with fine crystals rich in antimony, lead, and tin.
Compared with the vessel glass, the pale green and red
enamel have significantly lower levels of magnesium and
alurninum, while the blue and white enamel have significantly
lower levels ofmagnesium and potassium.

Fig. 3 Mamluk perfume sprinkler. Attributed to l4th-centmy Syria
(ace. no. A.1957.349); © Trustees of the National Museums of

Scotland

All of the enamel colours are anomalous compared with
published MamluklO and medieval European enamels. 11 Low
magnesium, potassium, and/or aluminum levels, as well as
high zinc levels, lead arsenate, and/or antirnony compounds,
are characteristic of 19th-century enamels. 12 Nineteenth
century enamelling is consistent with the problematic
appearance of the shoulder decoration.

Because lslamic gilded and enamelled glass was popular
with collectors during the 19th century, several glasshouses
produced imitations. The first of these were exhibited by
Philippe-Joseph Brocard at the 1867 Exposition Universelle
in Paris. 13 Most reproductions were not intended to deceive
the buyer. However, the high prices fetched by genuine
artifacts sometimes led to redecoration or restoration to
increase their value. 14 It seems likely that this perfume
sprinkler was deliberately re-enamelled in the 19th century
for this reason, using lead-rich enamels with firing
temperatures below the softening point ofMamluk glass. The
patchy nature and poor bonding of the enamel probably
resulted from limited heating to prevent damage ofthe original
artifact and a desire for a patchy, antique appearance.

THE 19TH-CENTURY lTALIAN MOSQUE LAMP

This mosque lamp (Fig. 4; acc. no.A.1874.14.4) was bought
from Salviati and Company, Venice, in 1874. Antonio
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Fig. 4 ltalian mosque lamp in Mamluk style. Veniee, 19th eentury
(ace. no. A.l874.14.4); © Trustees of the National Museums of

Scotland

Salviati had been commissioned by the Egyptian Khedive
Isma'il to manufacture imitation Mamluk mosque lamps,
and he presented several gilded and enamelled imitations
at the London exhibition in 1869. 15 This Salviati lamp is a
nearly exact copy ofa 14th-century lamp commissioned by
al-Malik al-Zahir Sayf al-Din Abu Sa'id Barquq, which is
now in the Khalili Collection, London. 16 The Salviati lamp
is predominantly ornamented with blue enamel and foil
gilding. The neck has an apparent pseudo-inscription in
cursive Arabic, based on the original Qur'anic inscription,
interspersed with roundels containing small-scale pseudo
inscriptions. The body has an Arabic inscription against a
blue ground highlighted by gold scrolling and atypical heart
motifs.

The glass is a distinctive, mixed-alkali composition, with
minor lead and very low magnesium and aluminum. Less
manganese was used as a decolourizer than in the Mamluk
glasses, reflecting purer materials and greater skil\. The
sample contains two distinct areas ofglass with mean values
of 8.7% versus 1% lead oxide. These two different glasses
may have resulted from the use of a pontil with slightly
different glass from that of the main piece.

The white enamel has fine acicular crystals of lead
arsenate in a potassium-rich mixed-alkali vessel-type glass.
The blue enamel (Fig. 4) is very low magnesium, lead-rich,
mixed-alkali glass, with rounded areas (A) in a vesicular
matrix (B). Both contain abundant fine crystals (0.75/lm to
2/lm) ofthe 19th-century opacifier lead arsenate. The matrix
is enriched in aluminum, zinc, and cobalt, but depleted in
arsenic and lead.
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The green and red enamels cannot be sampled. XRF
analysis indicates high levels of lead, with cobalt, tin,
antimony, zinc, chromium, and arsenic in the green, and iron,
zinc, tin, and antimony in the red. Mid 19th-century greens
were often produced from green chromium oxide and white
lead arsenate, while earlier greens used copper oxide with
yellow lead stannate or lead antimonate. 17 This green may
combine a 'modern' lead arsenate plus chromium oxide
green with a more traditional green ofyellow lead stannate,
cobalt blue, and an antimony compound. The red probably
contains red hematite and yellow lead stannate with an
antimonyopacifier.

LATE ISLAMIC GLASS

Two pseudo-Mamluk blown green glass artifacts are
probably late Islamic: a bottle with gold and black
decoration (Fig. 5; acc. no. A.1975.145) and a heavy basin
with goId and acid-etched decoration (Fig. 6; acc. no. A
1967.738).

The bottle was purchased in 1975 as a late 14th-century
Syrian artifact. However, the cursive pseudo-Arabic
inscription band, the pseudo-Mamluk titular inscription in
thuluth, and the style suggest a much later (probably 19th
century) origin. Sirnilar black and 'gilt' decoration was
found on a 19th-century Islamic enamelled glass mosque
lamp sold at Sotheby's in 1990. 18

Fig. 5 Pseudo-Mamluk glass bottle. Probably 19th century (ace.
no. A.1975.145);(© Trustees ofthe National Musewns ofScotland
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Fig. 6 Pseudo-Mamluk glass basin. Probably 19th century (acc.
no. A.1967.738);© Trustees of the National Museums ofScotland

The basin has an acid-etched pseudo-Mamluk inscription
and a decorative background with a leaf motif. The acid
etching indicates a 19th-century or later date. The basin
was originally ascribed to 19th-century Egypt, but this is
problematic. There is little evidence for glass manufacture
there, one 19th-century visitor noting that 'in the art ofglass
making ... the modern inhabitants ... possess but little
skill' .19 Two unprovenanced bottles published by W.
Buckley in 1926 provide parallels.20 One has a Hebrew
inscription with very similar, probably etched, decoration.
The close stylistic relationship and the use ofHebrew and!
or Arabic suggest manufacture in Palestine or the Near East.
Similar artifacts are found in The Corning Museum ofGiass;
the David Collection, Copenhagen; and Damascus.
Manufacture in 19th-century Damascus was suggested.21

XRF analysis of the golden decoration on both artifacts
indicated major copper and zinc, with minor lead and iron,
characteristic of a leaded brass. Semi-quantitative results
suggest similar compositions on both, with about 15%-20%
zinc and about 6%-8% lead. The brass was applied as a
powder. Blue copper corrosion products in sorne etched
areas of the basin were previously described as pigment.

The flask and basin glass differs from Mamluk
compositions chiefly in its very low manganese and trace
lead. The lack ofdeliberately added manganese is consistent
with the green colour. The otherwise close compositional
similarity to Mamluk glass suggests similar materials and
techniques, hence manufacture in a Near Eastern area with a
long glassworking tradition, consistent with 19th-century
Damascus.

CONCLUSIONS

The glass compositions of aU four Mamluk artifacts are
similar and consistent with a Mamluk date. The enamels on
the Mamluk mosque lamps and beaker are also consistent
with Mamluk application. However, the enamels on the

perfume sprinkler indicate 19th-century application. Foil
(Jeaf) gilding is found on the Mamluk mosque lamps, the
Mamluk sprinkler, and the Italian mosque lamp. Silver
staining appears on one Mamluk mosque lamp. The Marnluk
beaker has pseudo-inscriptions of silver staining and gold
paint, the former possibly applied later. The Salviati mosque
lamp is a copy ofa known 14th-century original using typical
mid 19th-century European glass and enamels. The basin
and flask are distinguished from Mamluk glass by the lack
of deliberate manganese and trace lead, but they are
otherwise compositionally similar. Both have applied brass
powder imitating gilding, and the basin is acid-etched. Both
may have been produced in the Near East, possibly in
Damascus.
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VENETIAN GLASS PILGRIM VESSELS FOUND IN THESSALONICA

ANASTASIOS ANTONARAS

In the early 4th century, the emperor Constantine established
a new capital for the Roman Empire, located on the site of
a Greek colony called Byzantium. Constantine thus laid the
foundations for the Byzantine Empire, which, at its greatest
extent, in the 6th century, stretched from southern Spain in
the west to the borders of Sasanian Iran in the east. After
the imperial capital was relocated from Rome to
Constantinople, Thessalonica's importance was further
enhanced, and it was considered to be the most significant
city after Constantinople in the European part ofthe eastern
Roman Empire. The financial, administrative, religious, and
social changes introduced by Constantine, which led to the
grandeur of Byzantium, were inherently linked with the
fmanciallife ofThessalonica.

After the liberation in 1261 of Constantinople (which
had been under Crusader occupation since 1204),
Thessalonica again became one ofthe most important cities
in the empire. It was the political, military, and cultural centre
of the European regions of Byzantium. The city played a
significant role in imperial politics and in ecclesiastical
disputes. In 1387, following a three-year defensive struggle,
Thessalonica fell into Ottoman hands. The city was retumed
to Byzantine control in 1403 when an agreement was
reached by Emperor Manuel II Paleologos and Sultan
Suleiman. In 1423, Thessalonica was handed overto Venice
in order to avoid another conquest, this time by the Turkish
Sultan Murat. However, this exchange was not enough to
save the city from another Turkish takeover in 1431 - a
takeover that lasted untiI1913.

During the late Byzantine period, an entire
neighbourhood developed over the Roman hippodrome in
Thessalonica. Here, several Athonite monasteries had
metochia or dependencies; their chapels may have been used
as parish churches at various times. The present church of
SS Constantine and Helena was built there, on the site ofan
earlier church, which may also have served as an Athonite
dependency. During the excavation that preceded the
building of the modem church, part of a cemetery was
uncovered. 1 According to the numismatic evidence, the
pottery, and the glass finds, the graves date to the late
Byzantine and early post Byzantine periods. The presence
of graves within the walls was nothing out of the ordinary
at that time.2 The graves contained glass vessels that are the
subject ofthis paper. They have a fiat base, a conical bottom
with a kick, and a pontil mark. The bodies are lentoid, and
the spindle-shaped necks have two bulges, one at the bottom
and one at the transition to the cup-like rim. They are made
ofdeep blue glass that is free of impurities and bubbles. In
sorne cases, the necks and rims are twisted, bearing oblique
ribbing - ribbing that, in one case, is visible on the body as
weil (Fig. 1). These vessels (H. about 220mm, W. about

Fig. 1 Ribbed bottle from Thessalonica

107mm) were blown in a dip mouId, then expanded and
tooled.

Three additional vessels were discovered a few hundred
metres to the north, in graves in the courtyard ofthe Galerian
rotunda of Saint George. This Roman monument was
converted into a Christian church that was used throughout
the Byzantine period and even later. During the second half
of the 16th century, it served as the city's cathedral until
1591, when it was transformed into a mosque. The three
vessels are of different colours: blue, olive green, and
colourless (Fig. 2). Their dimensions are almost identical
with those ofthe vessels found in the hippodrome excavations.

Two more blue necks ofthe same type have been found
in Thessalonica, one plain and one twisted. A third example,
preserved almost intact, retains painted decoration of a
checkerboard motif consisting of alternately yellow and
colourless tangent rectangles.

In a salvage excavation in Patras, a city in the north
western Peloponnesus, a late Byzantine cemetery was
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Fig. 2 Plain bottles from Thessalonica

uncovered within the ruins ofa middle Byzantine church.3

One of the graves contained an intact blue vessel bearing
painted geometric decoration. Based on Venetian coins
found there, the burial can be dated to the end of the 14th
century or the first half of the 15th century.

Other examples of the same group ofvessels have been
discovered in the cemeteries ofthree churches in Athens:
Ayii Asomatoi, Ayios Georgios Alexandrinos, and Ayios
Thomas. The first of these churches was built on the ruins
ofthe stairway ofHadrian's library.4 Four vessels were found
in three graves in the narthex. Some of them have painted
geometric decoration. Coins found with the vessels allow
us to date one of the graves to the Frankish period (13th
14th centuries), while the other two are dated between the
15th and 17th centuries.

In the narthex of the demolished church of Ayios
Georgios Alexandrinos, which once stood on the site ofthe
theatre ofDionysos on the slopes ofthe Acropolis, a grave
with multiple burials was found. 5 The grave goods included
at least six vessels of the type described here, and some of
them bore the same painted geometric decoration. The grave
can be dated to the 16th century on the evidence of coins
and pottery found within it.

At the church of Ayios Thomas (Fig. 3), a grave with
two more glass vessels was discovered under the pavement.6

They, too, were decorated with the same geometric pattern,
and they are dated to the Frankish period (13th-14th
centuries).

Other similar finds include a rim fragment from Attica,
which was exhibited at the Byzantine and Christian Museum
in Athens; a rim from Ripafratta in Italy, which is thought
to have come from a 14th-century pharmaceutical vesse1;7
and a blue vessel from Syria that is on display in the Louvre
in Paris.8 This vessel has a twisted neck, and it features the
same checkerboard painted decoration.

The cup-like rims that are characteristic ofthis group of
vessels can be traced to 9th and 10th-century glass
production in the Arab world. They appear in fragments
found atAI-Mina9 and in many other excavations from the
territories of the caliphs. They can also be found in the
collections of museums in the Western world, where they
are dated to the 9th-Il th centuries. JO These rims are found
in greater numbers in strata dating from the late 12th to
early 14th centuries at Quseir AI-Qadim on the Red Sea. 1I

However, in the catalogue of glass finds from this
excavation, there are no references to oval bases that should
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Fig. 3 Bottles from Ayios Thomas, Athens

appear if the rims were indeed connected to the type of
lentoid bodies discussed in this paper.

The geometric decoration found on the body of some of
our vessels consists of a checkerboard-like motif on
colourless and yellow (today, almost white) fields. The neck
is decorated, from the lip to the base, with a narrow white
stripe. In sorne cases, a second colour - red - is used in the
decoration. A weIl preserved example of a multicoloured
decorated vessel was found in a Thessalonian grave of the
14th or 15th century, but its form and the different method
used to apply the colours suggest that it may have been
made in a different workshop. The decoration on our vessels
has no thickness, unlike that on the omoms (that is, the other
14th-century glass vessels), in which sorne substance
appears to have been incorporated into the surface and the
body of the vesse!.

In attempting to discern the provenance ofthis group of
vessels, we should examine Thessalonica's position in the
economic history of the late Byzantine and early post
Byzantine periods. In the 14th and early 15th centuries, trade
from that city extended from the western and southern
Balkans (that is, continental Greece, Epirus, Dalmatia with
Ragusa, Serbia, and Bosnia) to Venice, which supplied
finished products for sale and raw materials. 12 Written
sources mention mainly textile imports, but the absence of
glass objects in these documents probably reflects the
fragmentary preservation of records and not the real
situation. Our glass finds come from cities with Venetian
trade partnerships. The port of Patras, for example, was
constantly exchanging goods with Venice, and the vessel
from there was found together with Venetian coins. The
Athenian finds either date to the Frankish period or come
from graves offamilies with well-established Western ties.
The possible Western origin ofour vessels is also supported
by an icon of Saint Anastasia that was painted on Corfu in
the early 16th century, a time when the island was part of
the Venetian empire.

The origin ofour vessels has been definitively determined
by finds from a shipwreck in the Adriatic Sea. The ship has
been identified as the Venetian-registered Gagiana, which
sank in 1583. 13 It was sailing from Venice to Constantinople,
but it ran aground at Gnalic Island offthe Adriatic coast of
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Croatia. Among the cargo was a large quantity of glass
objects. Hundreds offragments ofcircular panes ofwindow
glass, mirrors, luxurious wineglasses, and engraved and
undecorated bottles were found. These finds included sorne
20 blue necks identical to those in the group discussed here. 14

It has been suggested that they are fiaschette da pellegrino
as mentioned in the records. 15

Although we have no evidence of their contents, the
vessels could have held oil or holy water that was poured
out, cross-wise, by a priest over a body at a funeral to show
that the deceased lived and died in accordance with the
sacred canons. 16 The fact that sorne of the bodies in the
cemetery at the hippodrome had been dressed in extremely
omate clothing also suggests that this custom was connected
with an attempt by the deceased's loved ones to soil the
burial garrnents and thus to discourage the desecration of
the grave. l ?

The icon of Saint Anastasia from Corfu, now in the
Byzantine and Christian Museum in Athens, suggests
another possible use for our vessels. 18 The saint's nickname,
pharmacolytria (poison curer), shows that she played a role
in healing from disease and salvation from evil. In Byzantine
iconography, Saint Anastasia is almost always depicted
holding a plain glass vial in her hand. In the icon from Corfu,
her vial is richly decorated with gold (Fig. 4), and it is a
vessel of the type that is discussed in this paper. Perhaps
her vessel held holy water for healing or sorne kind of
medicine.

Vessels called eulogiai were associated with pilgrimages
to sacred places and persons, which continued during the
early Christian period. They were filled with water, oil from
the lamp buming in front ofthe saint's grave, or soil or dust
from that grave or from the place where the saint had lived.
Mass-produced vessels made ofclay, lead, glass, and stone
were used as eulogiai. The contents ofthese vessels were
employed for medicinal purposes, while the vessels
themselves could have been used as amulets or pectorals if
they were small enough. Many cases of healing connected
with pilgrimages to saints (such as St Menas, St John the
Theologian, St Symeon the Younger, and SS Demetrius
and Theodora from Thessalonica) are known. Also included
in the category of eulogiai are the well known octagonal,
hexagonal, and square glass vessels from Jerusalem20 and
Syria, and the small, plain, handleless vessels from the
treasuries ofWestem cathedrals.

In general, all Roman and medieval vessels with lentoid
bodies have been characterized as pilgrim vessels. Usually
the only evidence connecting them to this function is the
shape of the body, which makes them convenient for long
trips. Following this practice, and based on the clues
conceming the content and uses of our lentoid vessels, we
can suggest that they may have been sorne kind ofeulogiai
and that they can be identified withfiaschette da pellegrino
known from written sources contemporaneous with the
icon.21 Nevertheless, we must also note that vessels ofsimilar
shape are mentioned in the inventory of an apothecary in
Ragusa dating to 1482,22 when they were used in preserving
and transporting drugs.

Except for the olive green and totally decolourized
examples, our vessels are ofa deep blue colour. These ribbed
and twisted objects were usually blown in a ribbed dip
mould. Their painted geometric, checkerboard-like motif

Fig. 4 !con of St Anastasia Pharmacolytria; Byzantine and
Christian Museum ofAthens, acc. no. T.2356-T.2357

appears to have been a common decoration. These vessels
have been found in many areas ofthe eastem Mediterranean,
and they are a Venetian product that probably circulated
between the 14th and 16th centuries.

ENDNüTES

1 A. Vavylopoulou-Charitonidou, 'Céramique d'offrande trouvée
dans des tombes byzantines tardives de l'Hippodrome de
Thessalonique', Bulletin de Correspondance Hellénique,
supplement 18, 1989,209.
2 I. Kanonidis, 'Oi tafes ton meson kai ysteron vyzantinon hronon
se poleis-kastra tes Macedonias', 16th Symposio Tyzantines kai
Metavyzantines Archaiologias kai Tehnes (proceedings), Athens:
Christianike Archaiologike Etaireia, 1996, 37.
3 If. Dekoulakou, 'Patra, odos Ermou 80-82', Archaeologicon
Deltion, 31,1976, Hronica BI, 97-102, tab. 79d.
4 E. Touloupa, '0AyiosAsomatos sta Skalia', Efrosyno (Festschrift
for M. Chatzidakis), 2, Athens: T.A.P.A., 1992,593-600.
5 I. Travlos, 'Anaskafai en to Dionysiako Theatro', Praktika tes
en Athenais Archaiologikes Etaireias, 1951,51, fig. 9.
6M. Chatzidakis, 'Ayios Thomas sto Vrysake', Archaeologicon
Deltion, 29, 1973-1974, Hronica BI, 190, tab. 127d.
7 D. Stiaffmi, 'Contributo ad una prima sistemazione tipologica
dei materiali vitrei medievali', in M. Mendera, Archeologia e storia
della produzione deI vetro preindustriale, Florence: All'Insegna
dei Giglio, 1991,225--6, tab. IV.6.

201



AIHVAnnales du 15e Congrès, 2001

8Ace. no. MND 324. Pers. comm. Dr Sophie Makariou, the Louvre.
9 A. Lane, 'Medieval Finds at AI Mina in North Syria',
Archaeologia, 87, 1938,66, fig. JOrn.
10 'Recent Important Acquisitions', Journal ofGlass Studies, 4,
1962, 142; A. Oliver Jr., Ancient andIslamic Glass in the Carnegie
Museum of Natural History, Pittsburgh, Pittsburgh: Carnegie
Institute, 1980, 133, 148, and 149.
Il C. Meyer, Glass from Quseir al-Qadim and the Indian Ocean
Trade, Studies in Ancient Oriental Civilization, no. 53, Chicago:
The Oriental Institute of the University of Chicago, 1992,76-7,
tab. 15, nos. 376-83.
12 A. Laiou, 'E Thessaloniki, e endohora tes kai 0 oikonomikos
tes horos sten epohe ton Palaiologon', Byzantine Macedonia, 324
1430 A.D. (Proceedings, 1992), Thessalonica: Etaireia
Makedonikon Spoudon, 1995, 183-94, esp. 187.
13 A. Gasparetto, 'Vetri veneziani da un naufragio in Dalmazia e
da documenti dell'ultimo cinquecento', Studi Veneziani, 17-18,
1975-1976,434, fig. 9'.

202

14 S. Petricioli, 'Staklo', Vrulije (Zadar), 1, 1970,23-9.
15 Gasparetto [note 13],434.
16 Protopresvyterou Konstantinou Kallinikou, 0 christianikos naos
kai ta teloumena en auto, Athens: Ekdoseis Gregore, 1969, 560
1; F. Koukoules, 'Vyzantinon nekrika ethima', Epistemonike
Epetiris Vyzantinon Spoudon, 16, 1940,43.
17 Koukoules [note 16],47.
18 M. Acheimastou-Potamianou, Eikones tou Vyzantinou Mouseiou
Athenon, Athens: T.A.P.A., 1998, 156, fig. 45.
19 Threskeutike kai Ethike Encyclopaideia, 2, Athens: Ath.
Martinos, 1963, s.v. 'Anastasia', cols. 565-7.
20 D. Barag, 'Glass Pilgrim Vessels from Jerusalem', Journal of
Glass Studies, pt. l, 12, 1970,35--63, and pts. 2 and 3,13,1971,
45--63.
21 V. Han, Tri veka dubrovackog staklarstva (XIV-XVI vek),
Belgrade: S.A.N.U. Balkanoloski Institut, 1981,96.
22 Ibid., 94. 'Patrina mezana piata', translated in Serbocroatian
by Han as 'boca-pljoska.'

ANASTASIOS ANTONARAS
Museum of Byzantine Culture, Leoforos Stratou 2, PO Box

50047, Thessaloniki 54013, Greece
E-mail: andonar@skiathos.physics.auth.gr



UNRAVELLING GLASS COMPOSITIONS: GLASSMAKING RAW
MATERIALS AT LITTLE BIRCHES, STAFFORDSHIRE

JAMES W. SMEDLEY, CAROLINE M. JACKSON, AND CHRISTOPHER M. WELCH

This paper describes preliminary work on the putative raw
materials used at the medieval and post-medieval
glassmaking site ofLittle Birches in Staffordshire, England.
The work is part ofan ongoing research project, which has
two main objectives. The first objective is to establish the
glassmaking technology used at Little Birches, based on
archaeological, historical, and analytical evidence, with
special reference to raw materials. The second objective is
to compare glassmaking technology at Little Birches with
that at Bagot's Park, located 10km to the north-east. This
will be the subject of a later paper.

Welch gives a detailed description of the Little Birches
site and its attendant archaeology.l The site lies 3.5km from
the town of Rugeley, near Wolseley, Staffordshire. It was
discovered accidentally in 1990 when heavy equipment
disturbed a mound at Rugeley Quarry near the woods called
Little Birches. Two phases of glass production have been
identified, using associated pottery finds and
archaeomagnetic dating. The earlier phase, on the northem
part ofthe site, is dated to the 13th or 14th century, and the
glassmaking structures found on the southem part of the
site are dated to the 16th century.

Four furnaces ofsandstone and brick construction, which
are thought to have served a variety ofpurposes, have been
found. One example, on the southem section of the site,
may be typical of l6th-century furnaces. It is rectangular
in shape, measuring c. 4.3 x 2.2m, with a fire trench
separating raised siege banks capable of holding six
crucibles ofa form described later. There are two postholes
at each end of the fumace, the purpose of which is
unknown.2

Other evidence confirming that glass was manufactured
at Little Birches consists of more than 400kg of crucible
fragments recovered from tips on both sites, many ofwhich
have green glass adhering to them. Reconstructed crucibles
from the l4th-century site have a base diameter of300mm
and are 360mm tall. They would have an estimated capacity
of 17.7 litres ofmolten glass, equivalent to about 44.2kg of
glass, assuming an even wall thickness.3

The vast majority of glass from Little Birches was
recovered from the southem site. This comprised more than
35kg ofwaste glass, including 1,024g ofcrown glass centres
and 450 pieces of crown glass edges. Reconstructions of
crowns range in diameter from 7m to 0.83m, and their
thickness varies from 32.8 to 35.9mm. This would give an
estimated weight of 3.2 to 4.9kg per crown! It was not
possible to reconstruct the crucibles recovered at the
southem site in order to allow accurate measurements to be
taken. However, they appear to have a slightly larger
capacity than those from the northem site, and they would
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therefore presumably have produced larger volumes of
glass.4 While vessel glass was found, it is not clear whether
it was produced locally or imported for cullet.

A number of the glass fragments from a variety of
glassmaking processes on the site have been analysed by
Catherine Mortimer.5 This paperwill investigate whether it
is possible to ascertain which raw materials were used for
glass production at Little Birches. The historical and
archaeological evidence will be used in conjunction with
published glass analyses and experimentally produced
glasses.

RAw MATERlALS AND THEIR PREPARATION

The selection of bracken (Pteridium aquilinum) and birch
(Betula sp.) as the primary raw materials for replica
glassmaking was based on several factors. Throughout
Europe, there are records of fems and, more implicitly,
bracken being used for glassmaking. For example, both
Neri6 and Biringucci07 report that fems were employed in
l6th-century Italian glassmaking, written evidence from the
l5th century describes French glassmakers being granted
rights to include bracken in glassmaking,8 and there is
anecdotal evidence in medieval English literature ofthe use
of bracken for the making of glass. 9 In the case of
glassmaking in Staffordshire, rentai records show that 'feme'
was sold to glassmakers in Wolseley in the l470s, a
considerable time before the Little Birches site was
established. 10 There are no known records of fem sales to
glassmakers at Little Birches. Finally, as is demonstrated
later, there is a plentiful supply of bracken around Little
Birches. Therefore, our initial assumption, based primarily
upon documentary evidence, was that glass was
manufactured using bracken as the source of alkali-rich
ashes.

However, as is also discussed later, there is other evidence
to suggest that, if bracken was used, it was not the sole
source of alkali. Therefore, birch was chosen as the
supplementary or alternative source of alkali in the
experimental work, for the following reasons. First, pieces
of charred birch wood were found in the furnaces at Little
Birches. This wood may have been used as fuel, but as a
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GLASSMAKING AND GLASS COMPOSITION

Table 2 Ash analysis by XRF (wt%)
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To develop a coherent plan for the experimental
glassmaking, several parameters were identified from which
to start and from which the programme could be expanded.

Fig. 1 Growth density and ash yield for bracken collected from
Cannock Chase during the summer of 1999

their relative melting behaviour can be made. It can be seen
that the bracken ash contains more than three times the total
alkali, potash (~O), and soda (Nap) ofthe birch ash. This
should make batches containing the bracken ash much easier
to melt. In addition, the birch ash contains significantly
greater proportions of the refractory oxides silica (SiO),
alumina (AIP), magnesia (MgO), and lime (CaO). From
this alone, it is possible to infer that batches containing birch
ash will be less reactive than equivalent bracken batches.

Table 1 Ash yields
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number of authors have indicated, Il it would also have
provided a free supply ofashes that may have been suitable
for use in glassmaking. Second, as Welch states, there is 
and was - a plentifullocal supply ofbirchY

Modern Loch Aline glassmaking sand, which was used
for the experimental work, is probably not representative
ofthe sand used at Little Birches, but it was selected as a
control material because it has low levels ofimpurity alkalis,
such as Na

2
0, that influence melting performance.

Therefore, it should be possible to conclude that the
difference in melting behaviour is a result of the ashes used
in the glass batch.

Bracken and birch were collected from an area on
Cannock Chase approximately 1.5km south-west (grid
reference SJ 997179) ofthe Little Birches site. The samples
were dried prior to ashing, using the method described by
Jackson and others. 13 The ashes prepared from bracken are
medium grey in colour, with a very fine dendritic
appearance, whereas the birch ashes are much darker and
consist of a fine powder.

Many authors describe the use of bracken in
glassmaking. 14 Research is under way to test this hypothesis,
using ecological as well as experimental evidence. 15 If it is
assumed that bracken is a sustainable alkali source, it is
important to ascertain the optimum harvesting season. Neri
indicates that bracken and other vegetation should be
collected when they are in their fullest growth, not when
they are dead and brown. 16 Other advice suggests that
bracken for glassmaking should be collected on the Feast
ofSt John the Baptist (June 24), a Roman, Greek and other
Christian festival, which celebrates his birth, 17 although the
Decollation ofJohn the Baptist, commemorating his passion
and death by beheading, is also observed on August 29.
This latter date may better correspond to the time of
optimum growth (see below). To test this notion, bracken
was collected throughout the 1999 growing season.

Fig. 1 illustrates the ability ofbracken to supply sufficient
material from which alka1i-rich ashes can be prepared. The
growth density shows a steady increase, until the bracken
reaches its peak in growth and weight between the second
half of August and the first week of September. The
percentage ofthe ash yield, produced by buming the bracken
samples, follows a similar trend. This confirms that the best
time to pick bracken is during the two-week period from
the end ofAugust to the first week of September.

However, any assumption concerning the best time to
collect bracken for glassmaking must also take into account
information about the chemical makeup of the ashes.
Chemica1 analyses of the ashes from bracken collected
throughout the growing season are now under way to
conclude this part of the study.18

Table 1 shows the ash yield for bracken at the peak of its
growth as 1.9% and 0.3% for birch. These low yields are
typical of those quoted by other authors for a number of
plant ashes. 19 They suggest that the collecting of supplies
ofgreen bracken and birch sufficient for glassmaking must
have involved considerable effort. This raises important
questions about the logistics of glasshouse operations.

A quantitative way of demonstrating the difference
between the bracken and birch ashes is to compare their
chemical compositions. Table 2 shows the weight% oxide
analyses obtained by XRF, from which inferences about
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Glassmaking Raw Materials at Little Birches, Staffordshire

First, the batches consist oftwo parts ofash and one part of
sand (after Theophilus20), and they are weight part
formulations. 21 Ashes are supplied from two primary sources
- bracken and birch - and where more than one ash is used,
the total ash content remains fixed at two parts. The sand
grain size used is in the range of 180-212J.lill. The grain
size distribution of the sand used by the Little Birches
glassmakers (if, indeed, they employed sand at all!) is
unknown. However, we selected this size because it was
available without any additional preparation. The total batch
weight of materials, which had been previously dried
ovemight at 120°C, was fixed at 9g. Batches were not fritted,
and they were melted in air.

Batches were prepared by weighing out the individual
raw materials on an Oertling 31 TD electronic balance
capable of weighing to three decimal places. These were
then placed on wax paper and well mixed by rolling them
together. Batch homogeneity is important because batch
segregation leads to non-uniform melting and causes melting
segregation. Thus it becomes impossible to measure the
batch-free time.22

Fig. 2 shows a schematic diagram ofthe fumace used in
this work. The fumace temperature was calibrated at the
start of each day by placing a secondary thermocouple in
the vicinity ofthe melting crucibles. Mullite crucibles were
inserted into the fumace by removing one or both ofthe top
stoppers and gently placing them into the refractory shield.
The shield acts as an integrating body, smoothing out
temperature fluctuations and thus creating isothermal
conditions within its interior. It also captures spilled powders
or glass, which can damage the interior of the fumace.

STOPPER

After a given time at each temperature, the crucibles were
removed from the fumace, cooled, and broken open for
visual inspection of the air-cooled and fracture surfaces to
determine if the glass was batch free. Two important
mechanisms can influence the decision as to whether a melt
is batch free or not. The first one is melting segregation at
high temperature, where the alkali-rich liquid phase, formed
early in melting, drains rapidly to the bottom ofthe crucible,
causing unreacted sand grains to clump together. This has
been observed in several melts at 1400°C and above. The
second mechanism influences low temperature and long
melts, where volatilization losses from the surface of the
melt can cause surface recrystallization. Crystals ofthis type
were not observed in any of the melts described below.

The melting behavior of the bracken and birch batches
is shown in Fig. 3. The three melting curves represent
batches produced from birch, bracken, and equal parts
bracken and birch. More than 70 melts were made to identify
the position ofthe 17 data points shown, and several melts
were made along each isotherm to determine the batch-free
time. The figure demonstrates that bracken and birch batches
melt at different rates. At 1300°C, a temperature that
medieval glassmaking fumaces may have achieved,23 the
birch batch typically needs about an hour to become batch
free, whereas the bracken batch needs less than half that
time. At 1200°C, the batch-free times are 38 hours and 22
hours, respectively. This pattern follows the predicted
behaviour from the oxide analysis of the ashes discussed
above. As may be expected, at any given temperature, a
mixture of the two ashes melts at a time between the other
two. We must express a cautionary note here because the
batches melted have a total weight of9g. Therefore, scaling
up to batches of many kilograms, whether or not they are
fritted, would require much longer melting times to achieve
good-quality batch-free glass at the correct viscosity, from
which products could be fashioned.
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Fig. 2 Electric glassmaking fumace
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Table 3 ilIustrates the composition of the glasses produced
from the bracken ash and sand batch, and from the bracken
ash, birch ash, and sand batch. These analyses, obtained by
EPMA, can be compared with the average composition of
the glasses found at Little Birches.24 Each value represents

Fig. 3 Melting curves for bracken and birch batches

It is important to minimize the heat loss when inserting
crucibles into the fumace. Heat loss is proportional to T4
(OK), and it increases significantly as the temperature
increases. At high temperatures, where melt times are short,
crucibles were inserted singly through an aperture created
by removing one stopper. This ensured that the time needed
for the fumace to reheat to the preset temperature was a
small fraction of the melting time. Similarly, with lower
temperatures and longer melts, up to three crucibles were
placed in the fumace at a single time because the reheating
time occupied an insignificant fraction ofthe melting time.
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Table 3 Chemical compositions ofmodel glasses (wt%)

Oxide 2 Bracken 1 1 Bracken 1 2 Birch 1 Sand Liule Birches
Sand Birch 1 Sand (avera.l!e)

SiOl 62.14 57.04 52.34 57.2
TiOl 0.02 0.07 0.11 0.18
Ab0 3 0.33 1.19 1.85 1.48
MgO 1.67 2.42 3.02 7.04
CaO 7.23 14.84 21.62 14.41
NalO 0.41 0.35 0.31 2.39
KlO 23.4\ 15.51 8.2 Il.53
Pl05 2.3 2.63 2.96 3.32
Fel03 0.19 0.91 1.86 0.57
MnOl 1.15 3.42 5.49 1.44
S03 0.06 0.04 0.05 0.22
CI 0.11 0.02 0.01 0.14
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plant ash to sand, which is meant to duplicate a combination
ofashes supplied from both fuel and bracken.27

1'[ 15
.!!

8
10

3

the mean of nine analyses taken from a single melt. It had
been assumed that the glass produced at Little Birches was
based on the use ofbracken ash as the main source ofalkali.
However, at first inspection, it is evident that the
composition of the experimentally produced bracken and
sand glass does not match that ofthe mean compositions of
archaeological glasses from Little Birches. Moreover,
neither the bracken plus birch glass nor the birch ash glass
provides a match. The main discriminating oxides appear
to be magnesium, sodium, and potassium. Nevertheless,
there are several combinations of oxides that are similar in
the bracken plus birch glass and the archaeological glasses,
and this is discussed in the next section.

Total alkali, 1<,0 + Na20, %

CHEMICAL MAI'PlNG
Fig. 4 Chemical mapping

CONCLUSION

Fig. 4 shows Mortimer's full data set for predominantly l6th
century glass and glassy waste from Little Birches,25 as weil
as the mean compositions ofthe experimental glasses. The
archaeological glasses clearly have a wide compositional
spread. Based on the potassium, sodium, and calcium oxide
contents, it is apparent that the experimental glass produced
using birch and sand falls within the outliers of the main
group, while the bracken plus birch glass falls weil within
the main cluster of glasses seen at Little Birches. The
bracken glass is weil outside the compositional range of
any of the analysed glasses. This would initially indicate
that glasses at Little Birches were produced, not with
bracken as the sole alkali source, but possibly with a mixture
of ashes that may be bracken and birch.

This conclusion is necessarily tentative, as a number of
factors must be taken into consideration. The first is that
the experimental glasses were shown to be extremely
inhomogeneous, and the data plotted represent an average
analysis from a single glass. Second, ashes from other types
ofvegetation have not been considered. These may fit more
securely into the compositional range ofthe archaeological
glasses presented here. Third, our previous work, together
with that of other authors,26 has strongly emphasized the
compositional difference within a single vegetational type,
depending on location and season. (The vegetation used
for experimental work here may represent a single
composition within a wide compositional range.) Finally,
the experimental glasses were based on a single ratio of

The following conclusions are readily drawn. There is an
optimum time to harvest bracken for maximum ash yield
within a very narrow period during the summer months.
Bracken batches are more reactive than their equivalent
birch batches, and hence they produce glasses more readily.
Based on the ratios of sodium, potassium, and calcium
oxides, a glass made with a mixture ofthe bracken and birch
ash fits within the compositional spread ofthe Little Birches
glasses. Finally, and to the main purpose ofthis investigation,
while there might be good reason to suppose that bracken
ash was the sole source of alkali used for glass production
at Little Birches, this preliminary work suggests that glass
may have been made there with a mixed alkali that may
have been bracken and birch.
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THE MANDEVILLE MINIATURE: CORRECT OR FAULTY?

FRITZ SEIBEL

In western and middle Europe during the 9th century, a
paradigmatic change in glassmaking took place with far
reaching consequences. Instead of Mediterranean soda
(trona), the source of alkali changed to home-made wood
ashes. Factories for working raw glass (as we know them
from antiquity) changed to integrated factories that produced
glass from raw materials and finished objects at one place.
These were the forest glasshouses. They were situated in
forests because wood was available, both as a raw material

Fig. 1 The Mandeville miniature

FIG. 2 The Eichsfeld
fumace (after Lappe and
Moses 1984,210, fig. 3)
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and as fuel. Glass fumaces, which were circular in Roman
times, became rectangular. About the year 1120, the German
monk Theophilus described the construction of such a
furnace.' Then, in Res metallica, first published in 1530,
Agricola provided information on the current state ofglass
technology.2

During the four centuries between those two publications,
there is no known written account ofglassmaking. However,
there is a detailed drawing that offers a complete picture of

f
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The Mandeville Miniature: Correct or Faulty?

Fig. 3Agricola's fritting oven

glassmaking in 14th-century Bohemia. It is the so-called
Mandeville Miniature3 (Fig. 1), produced about 1380 and
housed today in the British Library in London. The drawing
shows an oval-shaped furnace. On the right side is the
stokehole. In the centre is the furnace itself, which contains
the melting chamber with the sieges on which the pots stand.
These are visible through working holes. On the left side of
the drawing are the annealing oven (lehr), which is attached
to the melting section, and a cullet bin. A boy is shown
tending the fITe, while two craftsmen gather glass and shape
a vessel. An attendant loads the lehr, while the master
glassmaker performs quality control. In the background,
sales and purchasing agents are depicted.

Numerous finds ofmedieval glasshouses have been made
in western and central Europe, particularly in the mountains
of Germany. Unfortunately, most of them are poody
preserved due to the plundering of stones by peasants in
the neighbourhood. One exception is a late 15th-century
factory at Eichsfeld in Thuringia, excavated by Lappe and
M6bes. 4 The ground plan ofthis glasshouse (Fig. 2) can be
divided into four sections:
D The main opening ofthe fITe trench or stokehole, and the

working pit for the stoker.
C The melting chamber, crossed by the fire trench. At each

side is a siege or platform for the pots, along with the

remains ofthe oval superstructure - a clay dome covering
the sieges.

B The extension of the fire trench, enlarged to a firebox,
over which the annealing chamber lies.

A A stokehole at the other end of the fire trench, with a
paved floor to collect the ashes for recycling. These ashes,
with their alkali content, were an important component
of the batch.
A comparison of the Mandeville Miniature and the

ground plan of the Eichsfeld glasshouse shows a close
correspondence, even in the details. We may thus presume
that this type of furnace may have been the standard for
forest glasshouses until the 16th century. At that time, an
important new development took place: the production of
colourless glass à lafaçon de Venise, combined with aretum
to soda ash as the flux or the refming ofwood ash to potash.
Concurrently, the circular fumace, described by Agricola,
was reintroduced.

In both the Mandeville Miniature and the ground plan of
the Eichsfeld glasshouse, the frit furnace mentioned by
Theophilus and Agricola is missing. According to
Theophilus, this was part of the melting fumace, while
Agricola described it as a separate oven. In the miniature,
the circular hole next to the furnace is almost certainly the
place where the batch was mixed, and the worker shown
there must be preparing the batch. The batch is then carried
to the fumace in flat pans. This is aIl that the drawing reveals.

Here, however, Agricola takes over. His description of
fritting is incomplete, but not his illustration (Fig. 3). It
includes the pans and the crushing of the hardened frit.
According to Theophilus, the batch was spread loose on
the bottom ofthe frit oven, and it was then raked during the
fritting process. The frit pans shown in the Mandeville and
Agricola drawings were certainly an improvement. The pan
carried by the worker in the Mandeville Miniature will be
placed either in the melting compartment or, more probably,
in the annealing chamber.
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LJUBLJANA GLASSWORKS: TECHNOLOGICAL ANALYSIS OF
MEDIEVAL GLASS

MATEJA Kas AND ZIGA SMIT

During the Middle Ages and the Renaissance, glass was
produced in two types ofglassworks in central Europe: forest
and urban factories. The former were in forested areas
because they required large supplies of wood to fire the
fumaces and to supply beech ash for the production of
potash. When a glasshouse exhausted its supply ofwood in
a certain area, it simply moved elsewhere. Urban factories,
which operated in towns and in large monasteries, used
mostly imported soda. The difference between the two types
ofglassworks lies, therefore, in the different raw materials
they used. Slovenian glass researchers agree that the types
ofobjects produced in these factories differed as weil. The
forest glasshouses are assumed to have made vessels of
coloured glass in simple forms decorated with applied
prunts. The typical colours offorest glass are green, brown,
and yellow. The colour is considered to be the result of
impurities in the form ofmetal oxides in the raw materials.
The urban factories, on the other hand, are thought to have
produced more ambitious glassware in the Venetian style.
Unlike their forest counterparts, these glasshouses created
wares that are typically colourless and transparent.

Recent findings, however, have invalidated this division.
The makers of forest glass knew how to decolourize their
glass (by adding small quantities ofmanganese), and urban
glassworks made simple tableware and accessories for
alchemicallaboratories in addition to their more luxurious
products. Venetian glasshouses are a perfect example ofthis
remarkably wide range of production. The types of glass
vessels depended on the CUITent fashion. A rough division
indicates that Gothie glasses with applied prunts were used

predominantly in countries north ofthe Alps, while goblets
with applied decoration or painting were in use where the
Italian style was popular. In order to succeed, then,
glassworks had to adapt production to demand.

No mention offorest glasshouses has yet been found in
15th and 16th-century written sources originating in the
Slovenian provinces. Nevertheless, their existence is
confirmed by names such as Glazuta (Glashütte), and many
similar names are known in several parts of Slovenia.
Craftsmen-glaziers worked in numerous Slovenian towns,
but they produced mainly windowpanes, not hollow
glassware. Urban glassworks, on the other hand, are weil
documented - in particular, the Ljubljana glassworks and
the glasshouse that originated in the Carthusian monastery
in Zice c. 1600.

Andrej Dolenik and Zoan Francesco Catanio established
the first major glassworks in Ljubljana before 1526. 1 They
were located in what is now Novi trg. During the 1530s,
the merchants Vid Khisl and Hans Weilhamer founded
glasshouses in Fuzine, near Ljubljana. The Dolenik and
Catanio factories produced glass in the Venetian style, as
is evident from the monopoly they enjoyed for two decades.
They employed 15 workers, making their enterprise a
manufacturing company rather than a craftsman 's
workshop. However, because the operation of such large
factories required more capital than the owners could raise,
these glassworks ran into debt and were put up for auction.
It is certainly no coincidence that they were bought in 1541
by Khisl and Weilhamer, who were also awarded a
monopoly for the making of glass in the Venetian style.

Fig. 1Neck of a bottle; photo:
Narodni Muzej Slovenije

Fig. 2 Glass with thread; photo:
Narodni Muzej Siovenije
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Fig. 3 Fragment of a prunted glass;
photo: Narodni Muzej Slovenije
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Khisl was succeeded by his son Hans, who was granted
the exclusive right to operate glasshouses in Carniola
by the Austrian archduke Karl. He proceeded to acquire
a third Ljubljana glassworks, which had been founded
by Adam Moscon about 1570. By the end of the 16th
century, these three glasshouses were part of the Khisl
Company, which had strong trade connections in an area
that extended from Salzburg to Sicily. The factories
survived until after 1665.

In the mid 16th century, the glasshouses owned by Hans
Khisl were leased to Christoph Pruner.2 A 1564 annex to
Pruner's will of the previous year shows that the executors
made a complete inventory of Pruner's factories and his
two shops. This inventory was published in 1994.3 Pruner
was a knowledgeable merchant. The products listed in the
inventory reveal the high technologicallevel his glassworks
had achieved. He had probably acquired most of his
glassmaking skill during a visit to Venice in 1542.

Pruner's inventory also enables us to determine the size
and capabilities of Khisl's Ljubljana factories. The stock
included no less than 14,949 pieces of a single ordinary
type ofglass. The total number ofglass products was in the
hundreds of thousands. These figures and the types of
vessels produced, which are also mentioned in the inventory,
lead us to conclude that the Ljubljana glassworks produced
the majority of the medieval glass objects in the existing
Slovene collections. The National Museum ofSlovenia, for
example, has about 800 fragments of this glass, most of
which were found in archaeological excavations at various
locations in the centre ofLjubljana. Others were purchased
by the museum.

The richest archaeological sites in Ljubljana are the Sumi
factory (the town's former waste dump) in what is now
Stritarjeva ulica, where an inn and a glassware shop were
located in the 16th century; Salendrova ulica, which is near
the site of the glassworks in Novi trg; and the area where
the National and University Library is being built.

The forms of the preserved objects correspond to the
descriptions in the inventory. The most frequently mentioned
forms are stalk beakers, prunted glasses, tall glasses, various
types of goblets, and alchemical accessories. They include
objects based on Venetian designs as weil as pieces that
can be attributed to forest glassworks. However, the fact
that these objects were excavated in Ljubljana - and sorne
of them came from the former site of a glasshouse or
glassware shop - does not permit us to conclude that they
were produced by the Ljubljana glassworks. The shop may
have sold imported glassware, and the objects discarded in
the town 's waste dump may have originated in any number
of locations.

In order to determine the origin ofthe preserved objects,
we asked the Jozef Stefan Institute for Physics to analyse
350 examples. The concentrations ofelements heavier than
silicon were determined by the proton-induced X-ray
emission (PIXE) method. Measurements were performed
with a Tandetron accelerator at the institute. To evaluate
the accuracy ofthese readings, comparative measurements
were performed with X-ray fluorescence, electron
microscopy, and mass spectroscopy with laser ablation. The
comparative measurements confirmed that the surfaces of
the glasses were not chernically altered due to corrosion.
On sorne pieces, a thin crust of weathering was removed

Fig. 4 Fragment of a pinched bottle; photo: Narodni Muzej
Slovenije

with alcohol and cellulose. The measurements left no visible
radiation damage on the glasses.

Although the X-ray methods did not include sodium, the
concentrations ofthe other elements allowed us to conclude
that most of the objects were sodium glasses. Since
magnesium and aluminum play a major role in glasses, light
elements were determined with the proton-induced gamma
ray emission (PIGE) method. Measuring light elements
improves the usefulness of PIXE readings because the
absorption and other corrections in the sample can be
calculated with greater accuracy.

ln addition to the 350 glasses from Ljubljana,
comparative samples from other parts of Slovenia were
examined. The subdivision of glasses was primarily
performed by principal component analysis based on the
logarithmic transformation of Duewer et al. The sodium
glasses can be roughly divided into two groups, and forest
glassware can be separated into glass made of wood ash
and glass in which the ash was processed into potash. The
key element in differentiating between glasses made ofash
and those made of potash proved to be strontium.
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Experimental production of ash and potash proved that
potash does not contain insoluble oxides of strontium and
magnesium. The strontium may have come from limestone
sources, such as shells, but the strontium introduced to the
glass is less than with ashes. Glass made ofash is indicated
by strontium concentrations around 800 ppm, while glass
containing more rubidium than strontium is undoubtedly
made ofpotash.

Glasses differ in the basic recipes used to prepare the
batch and in additives to the main ingredients. The basic
materials to produce glass are silica sand and an alkaline
substance. Measurements of sorne silica sands from the
environs ofLjubljana proved to be relatively pure, and they
confirm that an alkaline substance was the main additive. If
we then focus on the major alkaline elements, we can
conclude with a high degree ofprobability thatthe Ljubljana
glasses are different because they contain at least two
different sources ofalkaline compounds.

AlI of the examined glasses from the large group in the
middle of the graph shown in Figure 5 were excavated in
Ljubljana. The comparative samples from other parts of
Slovenia are scattered on the right side of the main group.
The samples at the margin ofthe graph are objects purchased

by the museum, and they presumably originated in southem
Germany. The analyses also demonstrated that the glasses
recovered from the town's waste dump were probably
produced in one of the Ljubljana glasshouses.

Chemical analysis proved to be a highly successful
method ofattributing objects. It is also usefui in dating, but
only in a limited way, based on the raw materials employed.
The analyses fully confirmed our assumptions about the
origin of the objects.
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slightly translucent semi-opaque white glass. They are
decorated in opaque yellow and opaque red, translucent dark
blue and translucent dark green, and, in one case, dark
brown. The average thickness of the fragments is 2-3mm.
The fragments are rather small, so it is difficult to get an
idea of their original shape. The appearance of certain
fragments suggests that they once formed part of small
vessels.4

The polychrome fragments are completely different in
character from other fragments of vessel glass from
Singapore - and from vessel glass ofthis period in general.
They are not made by inflation with a blowpipe. A look at
the surface on the inner side of the fragments makes this
very c1ear (Fig. la, b, and Fig. 2a). It is rough and uneven,
in contrast to the smooth outer surface. This is quite different
from the brilliant sheen usually found on both the inner and
outer surfaces ofblown glass. It calls to mind the technique
ofthe core-formed glass vessels made in the Middle East,
Egypt, and the Mediterranean region in the 2nd and Ist
millennia BC.

The core-forming technique used in the manufacture of
small vessels has been intensely investigated. This
technique, in which a removable core is coated with glass,
is sirnilar to the rod forming employed in the making of
beads. Several methods have been suggested and discussed
during the last hundred years. Present research focuses on
two methods. One is coiling, which was applied to the
manufacture ofMediterranean core-formed vessels in the
Ist millennium BC.5 The Egyptian core-formed vessels of

The research reported in this paper is based on glass found
in archaeological excavations in Singapore. According to
later Malay tradition, Singapore played an important role
as the Malay capital before the founding of Melaka about
the year 1400. The remains ofancient Singapore are located
in the centre of the modem town near the mouth of the
Singapore River on the left bank. When the British arrived
in 1819, the remains ofan earthen rampart partly enc10sing
this area and a nearby hill could still be seen.

Almost ail ofthe glass was discovered in John Miksic's
excavations since 1987 on the hill, today known as Fort
Canning Hill. It is regarded as the ceremonial and political
centre of ancient Singapore. The glass was concentrated in
a relatively limited area north ofthe Keramat Iskandar Shah.'
Only a very few glass items have been found in the
residential and industrial area downtown, which was
explored archaeologically for the first time in 1994-1995
(Parliament House Complex excavation). Both sites can be
dated to about the 14th century, based on imported Chinese
ceramics ofthe middle and late Yuan dynasty (1279-1368).

The state ofthe glass has been affected by the condition
ofthe cultural layer in which it was found. The glass on the
hill (FTC) was embedded in a yellowish loam that did not
influence its appearance to any great extent, while sorne of
the glass from the downtown excavation (PHC), found in a
layer ofblack sand, is badly stained.

The finds on Fort Canning Hill inc1ude thousands oftiny
coil beads, as weil as fragments of vessels, bracelets, and
droplets characteristic of glassworking. Two series of
analyses were carried out.2 The analyses performed by X
ray fluorescence spectrometry provided only qualitative
results, with an emphasis on trace elements. Certain types
of glass, such as the majority of the vessel fragments, the
common bangle fragments, and the droplets, were grouped
together. This led to the conc1usion that the broken glass
vessels, imported from somewhere else, were melted down
for the manufacture of glass bangles, and it was taken as
evidence for glassworking on the site, which may have been
a kind of palace workshop.

However, the glass fragments in question belong to a
different compositional group, characterized by a high lead
content.3In this paper, 1will apply more traditional methods
- based on technology, typology, and stylistic criteria - in
order to identify related glass and determine its provenance.

TECHNIQUE

Ali of the polychrome fragments found in Singapore are
made of opaque white glass - or, to be more precise, of a
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Fig. la Fragment FTC
8805,20 x 23mrn

Fig. 1b Fragment FTC
8805, inside
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Fig. 2a Fragment FTC 23729. Cross-section of the upper edge of
the fragment in Figure 2b. The uneven inside (top) contrasts with

the smooth outside (bottom)

Fig. 2b Fragment FTC 23729. 18 x 24rnm. The additional patch
ofwhite glass, with visible striations, is shown at the lower right

the 2nd millennium BC, on the other hand, were certainly
made in a different way, probably by applying cold, crushed
glass that was then fused over a fire. Birgit Schlick-Nolte
has summarized the various methods suggested,6 and recent
experiments have been performed by Dudley Giberson.7 On
both the Egyptian and Mediterranean glass vessels, remains
ofthe core can usually still be found on the inner surface. In
general, the core was made of a mixture of clay and sand.
The mixture had to be soft and brittle enough to be removed.

Traces ofa brownish coating appear on the inner surface
of a base fragment found in downtown Singapore. Further
investigation is needed to determine whether these remains
could be core material.

Visual examination ofthe glass fragments from Singapore
suggests that several manufacturing techniques may have
been used in the production of polychrome glass. The
incompletely fused, 'granulated' texture ofthe white glass
body (Fig. 1b) may have originated from a manufacturing
process similar to the one described by Giberson. The body
of the fragment seems to have been built up from crushed
glass fused over a core, but in this case, it is only irnperfectly
fused, perhaps because the temperatures applied were not
high enough.

Two other fragments ofthe polychrome group show clear
traces of coiling. One may be from a rim. Its parallel
striations indicate that a trail ofglass was repeatedly wound
around it. On the other fragment (Fig. 2b), there appears to
be an additional patch ofwhite glass showing clear striations
that are consistent with coiling.

The polychrome glass from Singapore was decorated
either by the use of various coloured glass canes that were
softened and laid on the hot surface of the vessel, or by
winding on trails ofcoloured glass. These decorations were
then drawn out to form garlands or chevrons. The pointed
instrument that was used for this manipulation sometimes
went deep into the matrix (Fig. 2a). The visible traces
indicate that the glassworking was performed at relatively
low temperatures, which accounts for sorne ofthe technical
imperfections.
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Another enigmatic feature is visible along the broken
edges of sorne fragments. There are long, narrow, vertical
channels parallel to the surface ofthe wall with a dark brown
or blackish lining, apparently the 'ghost structures' of
inclusions ofan unknown material that is now lost (Fig. 3).
They are about 1mm thick, and they seem to have a square
cross section. The rusty colour of their remains might
suggest a metallic substance. To have used a metal wire as
an additional support was not an unknown practice in related
glassworking.8

Among the glass finds from Singapore, there is also a
fragment of a large bead of almost cylindrical shape and c.
IOmm in diameter (Fig. 4). It is also made ofopaque white
glass, with blue, green, red, and yellow trails. Here the trails
are dragged into a wave pattern. The glass, the colours, and
the method of manufacture are so similar to those of the
polychrome vessel fragments that a close relationship
between them can be assumed. Rod-forming (as applied to
beads) and core-forming are closely related. This permits
the hypothesis that the manufacture of the polychrome
vessels, which were apparently made by core-forming,
evolved from the bead-making tradition. In addition, these
vessels and the polychrome bead from Singapore may have
been created in the same workshop or factory.

Fig. 3 (Ieft) Base fragment FTC
4690. 18 x 20mm. Vertical cross
section showing the channel with

dark lining

Fig. 4 (above) Fragment of a bead
FTC (Ag6). 10 x 1Ornm. D. 10rnm

Chemical analysis places the bead fragment and a sample
ofthe polychrome vessel fragments in the same group, with
a high lead content.9 Because ofthis lead content, a Chinese
origin has been assumed for the bead and for the other
samples in the group. Even though chemical composition
alone cannot be regarded as conclusive proof, there are sorne
additional arguments that support a Chinese provenance.

Fragments ofglass with a similar polychrome decoration
have been found in Kedah (Malaysia) at Pengkalan Bujang,
the site ofa 12th to early 14th-century entrepôt. 10 The colour
scheme here is slightly different. The body of the vessel is
of dark green glass, while the decoration is in red, yellow,
and blue. The largest ofthese fragments is 38mm in length.
Moreover, the fragments from Kedah are very similar to
those from Singapore both in appearance and in technical
peculiarities. In his description of the fragments, Alastair
Lamb noted that they are' somewhat rough' on the back. 11

This suggests that the fragments from Kedah were also made
with the core-forming technique.
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Fig. 5 a) Possible reconstruction of fragment FTC 8805; b) Rim fragment FTC 17264; c) Base fragment FTC 11359

RECONSTRUCTION

The surviving fragments ofthe vessels alone will not ailow
a reconstruction of their shapes. However, in a 1965 article,
Lamb iilustrated a complete vessel made of this kind of
polychrome glass, and he compared it with the fragments
from Kedah. The vessel, ajarlet, was found in a burial site
on Mindoro Island in the Philippines. It is in the Locsin
Collection in Manila. The ceramic flllds from Mindoro range
in date from the 1Oth to 15th centuries. The jarlet (H. 63mm)
is decorated with a polychrome chevron pattern in a manner
almost identical to that of the fragments from the Fort
Canning Hill site in Singapore. The body is made ofopaque
white glass, and the decoration is in blue, red, yellow, and
green l2

- the same range ofcolours found on the Singapore
fragments.

Another complete glass jarlet of this polychrome group
(H. 58mm, D. 69mm), nearly identical in shape and
appearance, is in the Marcos Foundation Museum in
Manila. 13 On the shoulder are two ring handles made of
opaque white glass. A similar tubular handle, which looks
like a long bead ofwhite glass, is preserved on the shoulder
ofthe Mindoro jarlet. Presurnably, there was a corresponding
handle on the other side of the shoulder, which is now lost.

A third glass jarlet of this type from the Philippines is in
the Butuan Museum on Mindanao. 14 It is said to have been
found at a site near Butuan. Imported Chinese ceramics from
that site are dated to the Song and Yuan dynasties.

The complete jarlets from the Philippines offer essential
information about the shape and permit a similar
reconstruction for at least sorne ofthe Singapore fragments.

Three base fragments (Figs. 3 and Sc) are closely
comparable to the jars from the Philippines, even in their
measurements. 15 One feature that they share with the Mindoro
jarlet is a horizontal pressed-in glass trail near the base, which
was applied after the chevron decoration had been fashioned.
In ail three cases, only the horizontal groove remains, while
the coloured glass trail is now missing. This detail, as weIl
as the trail of red glass between the ring handles on the
shoulder (it is also found on the Marcos jarlet), might indicate
that they were made in the same workshop.

Other Singapore fragments could have belonged to a type
ofjarlet similar to those from the Philippines. One fragment
probably formed the shoulder of such a vessel (Figs. 1a, b,
and Sa). On two rim fragments, the rim is formed by a thick
trail oftranslucent blue glass (Fig. Sb) in the same manner
displayed on the jarlets from the Philippines.

Considering the number of matches between the
Singapore fragments and the jarlets from the Philippines,
we seem justified in suggesting a reconstruction ofa number
of these fragments as miniature jars of the same shape.

While other fragments are too smail or insignificant to
attempt a reconstruction, two ofthem must have been from
a vessel of a different shape (Fig. 2a, b). These fragments,
which probably came from the same rather thin-wailed
vessel, must have belonged to a shape with comparatively
straight sides.

DATE, DISTRIBUTION, AND POSSIBLE PROVENANCE

When Lamb published the Mindoro jarlet in 1965, he
assumed an Egyptian origin and an earlier date for the
polychromejar from Mindoro, although he did not say how
early. Since he mentioned this only in a figure caption, it is
not clear whether he was influenced in this assumption by
his other glass finds in Kedah, which are undeniably of
Middle Eastern origin, or by a general similarity to the
ancient Egyptian and Mediterranean core-formed glasses.
From the evidence now available, however, a 13th or 14th
century date for the polychrome glass seems certain, since
the fragments from Singapore come from a late 13th to 14th
century context. Such a date would also be consistent with
the time range ofPengkalan Bujang. Although superficially
similar decorations exist on Islamic glass vessels, such as a
group of marvered glass, the technique used to make the
objects of the polychrome glass group is fundamentally
different, since they were not blown.

In addition, the shape of the jarlets from the Philippines
does not have a close parallel among the shapes oflslamic
glass vessels. It may better be compared, in this regard, to
the well-known Chinese celadonjarlets ofthe 13th and 14th
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centuries, which were found in great numbers as trade wares
in South-east Asia, and in the Philippines in particular.

The globular jarlet, with or without ring handles on the
shoulder, is the most common type of celadon and early
blue-and-white wares among the finds from burial sites in
the Philippines. It far outnumbers the other shapes in the
respective wares. 16 Its dimensions are also very similar (H.
about 60mm). In general, the ceramic jarlets have been
attributed to Zhejiang kilns and assigned a Yuan date. They
were in great demand in the Philippines. Judging from the
archaeological evidence, this jarlet was an important burial
item, and it was apparently thought to be endowed with
magical properties. A great number of such jarlets were
placed around the head and/or upper body ofthe deceased. 17

Their pristine condition when found suggests that they were
never put to practical use. Their mass production in southern
Chinese kilns was probably aimed at the Philippine market,
and at other South-eastAsian markets with similar demands.

The derivation ofthe shape of the glass jarlets from the
contemporaneous Chinese celadon jarlets suggests a
Chinese origin also for the glass vessels, and it might also
point in a similar direction for the location oftheir workshop
or factory in southern China, possibly in provinces such as
Zhejiang and Fujian, where the ceramic wares were made.
The glass jarlets may have been made with the South-east
Asian market in mind, in the same way as the mass
production of the celadon jarlets had been intended for
South-east Asia, and for the Philippines in particular. Like
these wares, the glass jarlets couId have been exported via
Quanzhou, the most prominent overseas port during the late
Song and Yuan dynasties. The distribution pattern of the
finds might be plausibly explained as reflecting the trade
routes from China, rather than a diffusion from one or more
centres in South-east Asia.

CONCLUSION

A number of the polychrome fragments from Singapore
probably belonged to small jars of a shape very similar to
the polychrome glass jarlets found in the Philippines. They
share special features that might be taken as diagnostic of
a common workshop or factory. In any case, these rare
polychrome glass finds represent a group of vessels that
are unusual for their manufacturing technique, which seems
to have been core-forrning. Since rod-forrning, as applied
to the production of beads, and core-forrning are related
techniques, it may have been an independent invention,
made in a bead workshop or factory. If the glass vessels
did originate in southern China, these finds from South
east Asia would make an important contribution to our
knowledge of glassworking in China during the Yuan
dynasty.
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THE RENAISSANCE GLASS AND MAJOLICA SERVICES
OF THE CARDINALS PUCCI

MARTINE S. NEWBY

This paper will examine a group ofVenetian Renaissance
glasses decorated in gilding and enamel with the Pucci anns.
It will also attempt to detennine if these glasses may be
related to more famous pieces ofmajolica that bear the same
anns. This group of six glasses appears to fonn part of a
single service. It consists ofthree small dishes, a larger dish,
a plate, and a pilgrim flask. The dishes and the plate were
unknown until they recently appeared at auction, 1 while the
pilgrim flask was fonnerly in the WolfCollection.2 Figure
1 shows four ofthese pieces (two small dishes, the larger
dish, and the plate); their profiles are reproduced in Figure
3. AlI ofthese glasses are made in Venetian cristallo. The
gilded and enamelled decoration shows the Pucci anns
(argent, a Moor's head proper sable wreathed argent with
three Ts sable) below a red cardinal 's hat with five or six
tassels on either side. The anns appear within a cold-painted
olive green laurel wreath, heightened in gilding and
embellished with red and blue enamel dots and opaque white
enamellines (Fig. 2).

The three smaU dishes (H. 37-38mm, rim D. 148
154mm) have wide, flat rims with folded edges and deep
central wells, and they are set on applied solid base-rings
(Fig. 3).3 Their shapes are reminiscent ofcontemporaneous
majolica plates or tondini.4 On these pieces, the underside
of the bottom is decorated in gi1ding and enamel with the
Pucci anns below a cardinal's hat, and it is surrounded by

the remains of a gilded and enamelled laurel wreath. The
olive green cold-painted decoration of the wreath survives
on only one example. A similar laurel wreath, enriched with
blue and green enamel dots and opaque white lines, fonns
a border on the underside of the horizontal rim. It has been
rubbed away with use.

The larger dish is identical in fonn and decoration to the
previous three, but it has a diameter of 222mm.5 The plate
(H. 16mm, D. 235mm) might have served as a stand for the
larger dish, but it has no signs ofwear on the upper surface
to confinn this.6

The pilgrim flask (H. 361mm) is now in the
Württembergisches Landesmuseum in Stuttgart (Fig. 4).7
Although the gilding and cold painting on the flattened sides
is rubbed, it is possible to see more c1early the matte olive
green laurel wreath, which again has been heightened in
gilding and outlined in opaque white enamel. Cold-painted
decoration seems to appear on Venetian glass oruy toward
the end of the golden age of enamelling, that is, between
the first and second quarters of the 16th century.

The laurel wreath is not a typical motif on Venetian
annorial glass. It is, however, frequently found surrounding
anns in illuminated manuscripts. An example may be seen
toward the bottom of the first page of a manuscript dating
to about 1470 in the Bibliothèque Nationale in Paris. It
shows the royal French anns within a laurel wreath. This

Fig. 1 Four glasses enamelled with the Pucci arms. D. (largest) 235mm; private collection
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Fig. 2 Detail of the Pucci arms below a cardinal's hat on a smail
dish (second from right in Figure 1). The gold-painted decoration

is no longer visible; private collection

manuscript was commissioned in Florence by the noted
bookseller Vespasiano da Bisticci for Cardinal Jean Jouffrey
to present to Louis XI of France.

By the 16th century, the Puccis were an important and
influential Florentine family, with very close ties to the
Medicis.8 ln the 15th century, Puccio Pucci (1389-1449),
an eloquent and brilliant organizer, was raised by Cosimo
de' Medici from the artisan class to become his most
important taxation officer. Puccio made his fortune through
this office, which enabled his family to commission works
of art and architecture. These include the chapel of St
Sebastiano in SS Annunziata, Florence, and Botticelli's
tondo, the Adoration ofthe Magi. 9

Three members of the Pucci family became cardinals.
Two ofthem, Lorenzo (1458-1531) and his brother Roberto

\J-----<J
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Fig. 3 Profiles ofa small dish, large dish, and plate from the
Pucci service illustrated in Figure 1; drawing: the author

(1463-1547), were grandsons ofPuccio Pucci, and the third,
Antonio (1485-1544), was a nephew of Lorenzo and
Roberto. 10 All ofthem were, in succession, cardinals ofthe
SS Quattro Coronati in Rome. Roberto Pucci entered the
church only after the death of his wife in 1526, and he
became a cardinal on the deathofAntonio in 1544. He may
thus be discounted as the original owner ofthe glass service.

Lorenzo Pucci was the first cardinal to be appointed by
the Medici pope Leo X on his accession in 1513. Five years
later, he was appointed bishop of Pistoia, but he resigned
after a couple ofmonths in favour ofhis nephew Antonio.
In 1524, he was appointed to the office ofgrand penitentiary,
the third highest position in the papal hierarchy. This lifetime
appointment involved the handling ofconfessions ofgrave
sin, and the granting of indulgences and absolutions in any
part ofthe world. Wearing the dark blue stole ofthis office,
Lorenzo was painted by Parmigianino. 11

Antonio benefited greatly from his uncle's position. He
became a clerk and later an adviser to Leo X, Adrian VI,
and Clement VII. Antonio was a respected orator, delivering
an important address at the Fifth Lateran Council in 1514.
At the sack of Rome in 1527, he was handed over by
Clement VII as a hostage to the imperial troops, and he
only narrowly escaped execution. After Clement VII's
restoration, he was sent as a nuncio to the emperor Charles
V and to Francis 1ofFrance. When Lorenzo died in 1531,
Antonio was rewarded with two offices previously held by
his uncle: cardinal of SS Quattro Coronati and grand
penitentiary. He completed Villa Igno, the bishop ofPistoia's
summer palace, in 1541, just in time to receive Paul III
after his meeting with Charles V at Lucca in October ofthat
year. A portrait by Pierfrancesco Foschi depicts Antonio
standing in the loggia ofthis villa, holding a papal bull with
the seal ofClement VII. 12

As was noted above, the forms ofthe glass vessels in the
Pucci service are also found in contemporaneous majolica,
a small number ofwhich bear the same arms. Is it possible
that vessels in both media were conceived to form a single
service? The earliest piece ofmajolica is a large plate (D.
335mm) decorated allaporcellana with the arms ofa Pucci
cardinal above sorne leaves, possibly of laurel (Fig. 5).13
This plate was made at Montelupo, one ofTuscany's most
innovative centres for majolica production. It dates to
between 151°and 1520, and it could therefore have
belonged only to Lorenzo Pucci.

In addition to this single example, there is an important
and weil-known service executed by Francesco Xanto Avelli
in Urbino between 1532 and 1533. 14 Thirty-seven pieces
have been recorded, ail of which are signed, dated, and
inscribed with the title of the istoriato scene that features
subjects derived from epic poetry, lyric poetry, and
histories. 15 The Pucci arms on this service are shown below
a papal pavilion or ombrelloni. In 1916, Van de Put and
Rackham wrote that this service had been made for Piero
Maria Pucci (b. 1467),16 second cousin of Lorenzo and
Roberto. These authors asserted, without references, that
Piero had been appointed papal gonfalonier in 1520,17 while
Wilson has indicated that 'the use ofthe ombreilino without
the crossed keys may refer to the Pucci family's association
with the office of'gonfaloniere' ofFlorence. '18 Other studies
have suggested that this service was made for Antonio Pucci,
who had sought refuge with the duke of Urbino after his
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Fig. 4 Pilgrim flask with the Pucci arms below a cardinal's hat
surrounded by a cold-painted laurel wreath. H. 361mm; photo:

Württembergisches Landesmuseum, Stuttgart

escape from the imperial troops following the sack of
Rome. 19

There are, in addition, a number ofpieces decorated with
the Puccis' arms impaled by those of the Medicis. These
include a large Deruta dish (D. 48mm) in the Fitzwilliam
Museum20 and a plate in the British Museum painted with
the Daughter ofMinyas and Bacchus (Fig. 6), which cornes
from a second service, made in Urbino.21 There are at least
nine pieces from this second service, ail but one of which
have classical scenes and are dated to about 1540.22

This service must have belonged to Antonio or Roberto
Pucci. It was not uncommon for cardinals to impale their
arms with those of the pope who had elevated them to the
purple.23 Both Lorenzo andAntonio were elevated by Medici
popes (Leo X and ClementVII, respectively), while Roberto
was promoted by Paul III, a Farnese. This would suggest
that this service was commissioned for or by Antonio Pucci.
At the same time, however, it is heraldically correct for ail
three Pucci cardinals to have used the Moor's head below a
cardinal's hat, as in Ciaconii's Vitae et Resgestae Pontificum
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Romanorum24 and in a manuscript on the lives ofthe bishops
ofPistoia in the cathedral archives.25

Several ofthe account books belonging to ail three Pucci
cardinals in the Archivio di Stato in Florence have leather
bindings with stamped armoriaIs below cardinals' hats.26

Those of Lorenzo have the Moor's head alone, while
Antonio's arms are impaled with the Medici balls, and
Roberto's are impaled with the Farnese fleur-de-lis.
Spallanzani has suggested that Antonio and Roberto
changed their arms when they were appointed bishop of
Pistoia (in 1518 and 1541, respectively), and not following
their elevation to the purpleY These differences between
the three arms are also found on the cardinals' tombs in
Santa Maria Sopra Minerva in Rome. The front and back
facades ofthe Villa Igno show the Pucci arms impaled with
the Medici balls, in prominent display. This offers further
evidence to suggest that the majolica service belonged to
Antonio and was made between 1531 and 1544.

Fig. 5 Montelupo majolica dish with the arms ofCardinal Lorenzo
Pucci. D. 335mm; photo: Museo Archeologico e della Ceramica

di Montelupo

While majolica is often signed and dated on the reverse
or underside ofthe vessel, this is not the case with Venetian
Renaissance glass. Through the identification of pieces
decorated with securely dated armorials (for example, those
associated with specifie ecclesiastical and temporal offices
or with marriages), it might be possible to establish a more
precise framework for dating similar pieces.

In addition to the Pucci service, there are a couple of
footed glass salvers decorated with the arms of a cardinal.
The first (D. 296mm), formerly in the Dettmers Collection,
bears the arms ofCardinal Giovanni Antonio San Georgio.28

Born of a noble family in Milan, San Georgio had one of
the great legal minds of his day. He was elevated to the
purple by Pope Alexander VI in 1495, and appointed
patriarch of Jerusalem. He died in Rome in 1509.29 The
second salver (D. 232mm) has the arms of Antonio San
Severino,30 who was made a cardinal by Clement VII in
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Fig. 6 Maiolica plate with the arms ofPucci impaled by Medici from a service belonging to Cardinal Antonio Pucci. D. 264mm;
photo: British Museum, London. Reproduced by courtesy of the Trustees ofthe British Museum

1527. He died in Rome in 1543, so this salver may be more
closely related to the Pucci pieces. It certainly has to be one
of the latest pieces decorated in this manner, while the San
Georgio salver may be one of the earliest. Between these
two objects may be placed a ribbed footed saiver (D.
235mm) in the British Museum that is decorated with the
arms of the doge Leonardo Loredano (r. 1501-1521),
surmounted by a doge's cap.31

These three salvers bear armoriais associated with
ecclesiastical and temporal offices, but other securely dated
armoriais are associated with marriages. There are, for
exarnple, four surviving pieces from a glass service with
the arms ofLouis XII ofFrance impaling those ofAnne of
Brittany, whom he married in 1499. Anne died in 1514, and
Louis died the following year, so the service must have been

made between 1499 and 1514. The service includes two
tall footed tazzas,32 a large plate,33 and a diarnond-moulded
footed salver. 34 Other pieces that may have been
commissioned to commemorate marriages include a pair
ofpilgrim flasks (H. 205mm) in the Museo Civico, Bologna.
One ofthese flasks shows the Bentovoglio arms, while the
other is decorated with the Sforza arms. The flasks were
made either for Giovanni III Bentivoglio and Ginevra
Sforza, who married in 1464, or for Alessandro Bentivoglio
and Ippolita Sforza in 1492.35

The most farnous Renaissance glass service is the large
group bearing the arms of a Medici pope, either Leo X,
Giovanni de' Medici (r. 1513-1521), who appointed his
friend Lorenzo Pucci as his first cardinal, or Clement VII,
Giulio de' Medici (r. 1523-1534), who appointed Antonio
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Pucci cardinal after Lorenzo's death. It has not been possible
to deterrnine which ofthese two popes ordered the pieces,
and whether they constitute one or more services. The range
of colour and the quality of the enamelling vary widely, as
does the manner in which the arms are depicted.36 The 19
known pieces from this set are three jugs, four footed salvers
with plain bowls, a footed salver with radial ribbing, ten
footed salvers with a spirally ribbed bowl, and a large, deep
footed bow1.37

Although firm conclusions cannot be reached at this time,
1would suggest that the six pieces in the Pucci glass service
were probably commissioned for, or ordered by, Cardinal
Lorenzo. An examination of the account books in the
Archivio di Stato in Florence for specific references to these
pieces might resolve the question. However, objects there
are usually described only in the most general ofterrns, as
was demonstrated by Marco Spallanzani, who was unable
to find any references to specific vessels made of either
silver or majolica. If these glasses did belong to Lorenzo
Pucci, who was cardinal between 1513 and 1531, the
presence of the cold-painted laurel wreath would suggest
that the service dates to the later years ofhis cardinalate. It
is unlikely that the glass service and the large majolica dish
from Montelupo (Fig. 5) were made at the same time.
Whether they may have been used as tablewares, or
displayed on the same sideboard in a country villa or city
palazzo at a later date, is impossible to say. It has been
suggested that majolica services were used in country
villas,38 while more valuable vessels ofsilver were employed
in town, where they could be guarded more closely. At this
stage, we cannot determine where or how highly prized
pieces of Venetian glass may have been used. However,
judging by the very nature of the material itself, it would
seem improbable that they were transported back and forth
between palace and villa.

In surnmary, the Pucci glass service probably dates to
before 1530, and the two majolica services were probably
made after that year. 1 hope that future research will show
how much this reflects the commissioning of services by
each subsequent generation in the most fashionable material
of the day, and whether glass and majolica pieces were
conceived as part of a single service.
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ANALYSES OF 18TH-CENTURY CENTRAL EUROPEAN
COLOURLESS GLASS VESSELS
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ISTH CENTURY COLOURLESS
GLASS VESSELS IN CENTRAL

EUROPE

Table 1 Simplified scheme of the succeeding steps taken in
studying the provenance of 18th-century colourless glass vessels

in central Europe

This paper presents the preliminary results of a project
titled 'Problems of the Attribution of Works of Art:
Examples of l8th-Century Central European Decorative
Glass'.1 The main purpose ofthe project is to identifY sorne
features ofglass vessels in accordance with their provenance
and technology. These features are being studied on various
levels: historical surveys (especiaUy archivaI research),
comparative studies, conservation work, and laboratory
examination. The last of these consists of preliminary
screening tests (such as UV fluorescence) and of a
completely non-destructive and non-sampling chemical
analysis, followed by a complete chemical analysis of
selected samples. Based on the results of earlier
examinations,2 a special procedure was adopted (Table 1).
This procedure is based on the assumption that the first
step in attributing a glass is to recognize its technological
type, which reflects its glassmaking formula. Within the

TECHNOLOGICAL AND PROVENANCE
STUDY (chemical analyses ofsamples taken from

selected vessels)

ESTIMATION OF POSSIBILITY TO
RECOGNISE OBJECTS MANUFACTURED IN

VARIOUS GLASS CENTRES AND TIMES.
DESCRIPTION

OF SPECIFIC OBJECT GROUPS
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The 18th century did not produce many changes in European
formulas for colourless glass. The most significant
innovations, such as the introduction ofEnglish lead glass
and Bohemian potassium-lime glass, had occurred in the
17th century. During the foUowing century, however, the
potassium-lime glass technology spread over almost aU of
Europe, and the focus of glassmaking on the continent
shifted from the south to the north. There were sorne
significant 18th-century advances in central European glass
technology as weIl. The Polish-Saxon Union (1697-1763),
for example, played an important role in this process.
Nevertheless, to this day, central European Baroque glass
is little known, especially in regard to its chemical
composition. Many objects housed in museums aU over the
world have been erroneously attributed to one or another
ofthe weU known glass manufacturing centres. We are still
not able to associate even a single item with numerous other
glasshouses, which are known only from historical sources.
One ofthese glasshouses, located in Bielany (now a district
of Warsaw), was founded in 1710-1713 by Augustus the
Strong, king ofPoland and elector of Saxony.

In their studies on the provenance ofpost-medieval glass
vessels, scholars have focused their attention on types of
vessels and features of their decoration in order to
supplement the information gleaned from documentary
sources. In sorne cases, however, such as vessels made à la
façon de Venise or à la façon d'Angleterre, these
considerations are not sufficient. In addition, sorne engravers
decorated glass that had been made in a number ofdifferent
production centres. The trading of raw materials and the
migration of glassworkers and engravers pose additional
difficulties in determining the provenance ofglass objects.
During the 18th century, colourless glass in central Europe
was of just one type: potassium-calcium-silica glass, but
the additional characterization ofthe glass composition may
be ofgreat importance.

From the standpoint of chemical analysis, the term
'provenance' means the place where the glass was melted
and formed. The decoration could have been added at
another time and another location.

To give a full description ofvarious glasses, a complete
chemical analysis is indispensable. This, in turn, requires
the ability to sample the artifact. Curators very rarely aUow
samples to be taken from the kind of glasses that are
discussed in this paper. One solution to this problem may
be the application ofnon-destructive methods. While these
methods have many limitations, they do permit us to make
an initial characterization of the glass.
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period and area under discussion here, three basic fonnulas
of colourless glass were employed: ordinary glass, white
(chalk) glass, and crystal glass.3 There were, of course, a
significant number of local variations. In addition to sorne
characteristic impurities in raw materials used in various
glasshouses at different times, these variations are the
foundation on which provenance studies are built. Another
important part of this procedure is the continuous
verification of results for each examination phase - in the
laboratory as wel1 as by historians, production technology
experts, and glass conservators.

Sorne ofour assumptions are very similar to those of the
study project on the glass ofJohn FrederickAmelung.4That
project, however, focused on objects from just one
glasshouse, while our study has covered about 1,000
colourless glass vessels that originated in Bohemia, Germany,
the Polish-Lithuanian Commonwealth, Russia, and Silesia.
In addition, we examined a variety of 17th and 19th-century
glasses and counterfeits, which served as comparison groupS.5
Many ofthem have uncertain attributions.

Because we have only a small number of chemical
analyses ofglass manufactured in the locations mentioned
above,6 we began our study by classifYing the objects based
on their visual and chemical characteristics. Sorne of the
glasses in our comparison groups were decorated by such
renowned artists as Gottfried Spil1er, Friedrich Winter, and
Franz Gondelach (Fig. 1). The results described below
pertain solely to the part ofour project that employed non
destructive methods.7

Each vessel was careful1y described. A conservation
survey was carried out to identifY any symptoms ofcrizzling.
Each item was also observed in ultraviolet radiation (UV
C). Details and preliminary results of those examinations
have already been presented.8

Energy-dispersive X-ray fluorescence (EDXRF) was
selected for the chemical analysis ofthese glasses. Although
EDXRF is not a widely applied method, it is still a valuable
non-destructive tool for the examination of historical
glasses.9 It was used only in a surface manner. The 109Cd
(~740 MBq) and 241Am (~370 MBq) radioisotope annular
sources were applied to excite the elements in the glass. X
ray spectra were measured using an 80-mm2Si(Li) detector
with 180 eV resolution for Mn Ka and a planar HPGe
detector with 190 eV resolution for Mn Ka and 500 eV at
122 keV of 57CO. The live time of the measurements was
600 seconds. The spectra were collected by amulti-channel
analyser and computed by the Analysis ofX-ray Spectra by
Interactive Least-Squares Fitting software (AXIL). The
examined vessels were placed directly at the source shield.
The entire measurement layout is presented in another
paper. IO The analyzed area of glass amounted to
approximately 2cm square.

The results obtained referred to the intensities ofK"lines
ofpotassium (K), calcium (Ca), manganese (Mn), iron (Fe),
copper (Cu), zinc (Zn), arsenic (As), rubidium (Rb),
zirconium (Zr), strontium (Sr), yttrium (Y), barium (Ba),
antimony (Sb), and the La line oflead (Pb). Nevertheless,
about 30 other variables are still being considered. To
correct for the differences in matrix absorption and for the
measurement geometry, the coherently and incoherently
scattered peaks were taken into account. The variables so
transformed were used as a basis for the chemical

Fig. 1 Silesian Hochschnitt vessel with cover by Friedrich Winter,
about 1700. H. 267mm. National Museum in Warsaw; photo: Piotr

Ligier, published by courtesy of the National Museum

classification and for additional comparative studies. 1I No
quantitative chemical analysis was carried out by the use of
EDXRF. Only PbO and CaO contents were estimated, using
many reference glasses.

Various methods were used to describe the EDXRF
examination results, including multivariate statistical
analysis (such as cluster and discriminant analyses). 12

DISCUSSION

The results al10wed us to assign the examined objects to
certain groups, based on their chemical composition. Both
the characteristic features of the glass fonnulas and the
contamination of raw materials were taken into account,
and the outcome was compared with the results of stylistic
and typological analyses. Further comparisons al10wed us
to classify the glasses by production centre and
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manufacturing period. This sequence of work confirmed
the correctness ofour initial assumptions (see Table 1).

Many glasses remain unclassified, however. Sorne may
be associated on the basis of design and technological
features, but because the attribution ofthe comparison pieces
is uncertain, they cannot be assigned to any of the known
glass centres. These glasses will be the subject of further
studies.

The results ofour studies show that three technological
groups ofcolourless vessel glass were produced at the same
time: ordinary glass, white (chalk) glass, and crystal glass.
These types (with sorne local variations) are also found in
archive materials from various glass centres. One of their
distinguishing features is the flux used for melting the glass.
In the case of ordinary glass, potash was used as the flux;
potash alone or combined with saltpetre was employed for
white (chalk) glass; and saltpeter alone or combined with
potash was the flux for crystal glass. Ordinary glass was
melted primarily from three components (sand, potash, and
limestone), with or without the addition of a decolouriser.
Arsenic was included in the formulas for white (chalk) and
crystal glass. For many crystal glasses, lower Ca/K and
higher As/Ca are characteristic. Sorne special raw materials
- which differed as to type, origin, and refining methods 
were added to the formula for crystal glass.

For the crystal glasses, especially those in which lead
was intentionally added, it is possible to identi±y their place
of production with a large degree of confidence. In sorne
cases, such as the Naliboki glasshouse, parallel archivai
research allowed us to date the glasses as weil.

Obviously, the quality ofthe glass depends on the purity
ofthe raw materials. However, even among the crystal glasses,
various objects differ from one another in quality. The same
is true ofthe white (chalk) glasses. Therefore, it sometimes
happens that white (chalk) glass has a better apearance than
sorne crystal glasses. Relatively few glasshouses were
capable of making the latter, for which production costs
were much higher. For these reasons, many attempts were
made during the 18th century to sell good-quality white
(chalk) glass ata price commensurate with that ofcrystal glass.

For ordinary glass, which was only rarely used in the
production of luxurious tableware, raw materials were
selected less carefully. As a result, ordinary glasses contain
various minor and trace constituents that were often
introduced accidentally. This explains, in part, why the
provenance of such vessels is so difficult to determine.

One ofthe most interesting findings was the presence of
significant amounts of lead in many glasses produced in
central Europe long before the well-known examples from
Lauenstein. 13

Two distinct trends in glass technology were found. One
was influenced by the Bohemian lime glass tradition, and
the other by English technology. The latter trend was evident
from the start of the 18th century, when lead was found in
both white (chalk) and crystal glass formulas. 14 With the
naked eye, it is impossible either to distinguish good-quality
white (chalk) and crystal glasses or to ascertain whether or
not they contain lead. Simple tests, such as that which
determines the colour of fluorescence under UV-C rays,
are helpful in this regard.

Sorne typical English high-Iead colourless glasses that
had been erroneously attributed were found in our study. In
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a number ofthe remaining glasses, PbO varied from about
10% to more than 20%. These items, which include a
severely crizzled goblet engraved by Franz Gondelach, will
be the subject of further analysis. The goblet is reliably
attributed based on its decorative features and its
characteristic star-shaped signature.

As much as 6% to 9% PbO was found in sorne vessels
from the Dresden glasshouse. In the case of glasses from
the Brandenburg and Polish (Naliboki) factories, PbO does
not exceed 6% if it is present at ail. Higher lead contents
are generally found in crystal glasses, while the levels are
much smaller in white (chalk) glasses. Nevertheless, sorne
exceptions have been found. Therefore, we believe that PbO
content cannot serve as the basis for the technological
classification ofglass. Lead could have been added to the
glass accidentally, perhaps by using cullet that was wrongly
selected. Ascertaining whether this element was introduced
intentionally or accidentally is very difficult, especially when
the level is very low. However, an indication may be
provided by mutual concentrations ofPb, Mn, and Fe, which
reflect the technological type ofglass to sorne extent. 15

In genera1, lead was found in only sorne of the white
(chalk) glasses dating from the first halfofthe 18th century,
while almost ail ofthe crystal glasses contain lead. Most of
the unleaded crystal glasses were manufactured in
Brandenburg in the early 1700s, but there are examples
without attribution as weil. Oftwo weil documented objects
engraved by Gottfried Spi11er, one contains lead and the
other does not. One of these objects is noteworthy for its
higherAs/Ca ratio, shows a blue fluorescence when exposed
to UV-C rays, and is severely crizzled. The other example
(without lead) is weil preserved, does not show the blue
fluorescence, and has a lowerAs/Ca ratio. They demonstrate
that one engraver could work on vessels made from various
glass formulas - and perhaps originating in different
glasshouses.

Figures 2-5 present sorne classifications ofobjects using
a limited set of examples. Ali of the values are provided in
arbitrary unîts. On the scatter-plot of variables for Ca vs.
As (Fig. 2), crystal glasses appear in the uppèr left part of
the diagram, which is characteristic for its higher As/Ca
ratio. Crystal glasses from several manufacturing centres
have been displayed separately. In the scatter-plot, ifwe use
the variable Pb instead ofAs, the arrangement of separate
crystal glass groups will not vary to a significant extent (Fig.
3). In crystal glasses manufactured during the first half of
the 18th century, the contents ofthese three elements are in
a very close relationship to one another, and they are
diagnostic ofa given glass centre. The fact that crystal glasses
required a special lime raw material for their production has
been confirmed by the distribution ofglasses along one line
in the scatter-plot for Ca and Sr (Fig. 4). Strontium is a very
specific contaminant in lime raw materials. Considering the
content oftwo other elements, Zr and Fe, which are typical
contaminants in silica raw material, we are able to identi±y
crystal glasses produced in various centres (Fig. 5).

The results presented in this paper, as weil as many others
that have been realized during our project, demonstrate that
the selection ofraw materials (type, source, and refining
method) was strictly controlled in the case ofcrystal glasses.
For this reason, we are now able to attribute vessels made
of crystal glass with considerable confidence.



Analyses of 18th-Century Central European Colourless Glass Vessels

• crystal glass not-crystal glass

10,.----------------------------,

Brandenburgian crystal
•• • •

Saxon crystal
(Dresden)

o. •
• Polish cry§tal

•• (Naliboki)••• 00.. ••
~" ••

• • •• •• •• • •• •
• .0

o l- -"-__~~~0........8"______"'Lo::l"_"......'_

o

•• ••• ••
•

• • •

o
o

o
o 0

9

Fig. 2 Scatter-plot of variables
Ca and As (arbitrary units)

Ca, a.u.

• crystal glass not-crystal glass

2,---------------------------,

•

..
••

•
• ••

e ••0

• •

•

• •
••

• Saxon crystal
• (Dresden)• • •• • •

Polish crystal • • • •
(Naliboki)

•
•

••

• ••.'\ .
•

Brandenburgian
crystal

•
Fig. 3 Scatter-plot of variables

Ca and Pb (arbitrary units)

Ca, a.u.

• crystal glass not-crystal glass

5.-------------------------------,

o
Bo

Fig. 4 Scatter-plot of variables
Ca and Sr (arbitrary units)

00
o

o

o .....:m--------~""----"---"-------------''-------------I
o

::;]

cti
.....

Cf)

Ca, a.u.

227



AIHVAnnales du 15e Congrès, 2001

• crystal glass
0.7,------------------------------,

•

Fig. 5 Scatter-plot of variables
Zr and Fe (arbitrary units)

5.5

••

Polish (Naliboki)

•

•
• • • ••

• • • •• • • • •••• • •

•

•
•

•••••••
• ••••

•
•

•

•
•

•
•

••

•
.~

Saxon (Dresden)

0.0 l---------=-------------------~
0.0

Zr, a.u.

CONCLUSION

Differences in the chemical composition of glasses made
in numerous glass centres, as weB as differences in glass
batches produced at one location and time, must be taken
into account during provenance studies. In sorne cases,
vessels made at different centres from similar formulas
(often with raw materials that were imported from a single
source) can reveal more compositional similarities than
vessels made in the same glasshouse using different
formulas. The difficulty in distinguishing between
production centres increases when raw materials are less
refined.

Thanks to non-destructive methods such as EDXRF, it
is possible to distinguish ordinary, white (chalk), and crystal
glasses. For almost aB of the crystal glasses, it seems
possible to differentiate items manufactured in various
glasshouses. However, this is possible for only sorne ofthe
white (chalk) glasses, and for ordinary glasses, drawing such
distinctions is a very difficult task. In addition, studies on
the state ofpreservation and on fluorescence colour under
UV-C rays often provide important information on the
manufacturing technology ofa particular glass.

Many aspects ofour research are still in progress.

ENDNOTES

1 This work was supported by the Polish State Committee for
Scientific Research (grant no. 1 HOlE 028 18), as weil as by
ORTEC in Vienna, and Non-destructive Systems and Auction
House Ostoya in Warsaw.
2 Jerzy J. Kunicki-Goldfinger et al., XVIII-wieczne naczynia
szklane z hut w Nalibokach i Urzeczu. Badania jizykochemicze,
Institute of Nuclear Chemistry and Technology Report, ser. B,
no. 2/99, Warsaw: Institute ofNuclear Chemistry and Technology,
1999; idem, 'Non-Destructive Examination of 18th Century Glass
Vessels from Central Europe', Proceedings ofthe 6th International
Conference on 'Non-Destructive Testing and Microanalysis for
the Diagnostics and Conservation of the Cultural and
Environmental Heritage', Rome, 1999, Rome: Italian Society for
Non-destructive Testing Monitoring Diagnostics (Brescia) and

Central Institute for Restoration (Rome), 1999,2, 1539-52; Jerzy
1. Kunicki-Goldfinger, Joachim Kierzek, and Aleksandra J.
Kasprzak, 'Sorne Features ofthe 18th Century Glass Technology
Used in Central Europe (Saxony, Brandenburg, Poland)', in ed.
G. Schulze and 1. Horn, Archaometrie und Denkmalpflege.
Kurzberichte 2000, Dresden, Berlin: Mensch & Buch Verlag,
2000, 107-9; Jerzy J. Kunicki-Goldfinger et al., 'A Study of
Eighteenth Century Glass Vessels from Central Europe by X-Ray
Fluorescence Analysis', X-Ray Spectrometry, 29, 2000, 310-16.
3 These terms have been translated from German (ordinare Glas,
Kreiden-Glas, Krystal!-Glas [Cristal!, Cristal!glas,
Christalenglas, Krystall, etc.]) and Polish (szklo ordynaryjne, szklo
biale [biale means 'white'], szklo krysztalowe). The three kinds
of glass differ from one another in the formulas used to make
them. See, for example, Johann Georg Krünitz, Oeconomische
Encyclopadie, oder allgemeines System Staats-Stadt-Haus-u.
Landwirthschaft, in alphabetische Ordnung, 18, Berlin, 1779
(Krystall-Glas, Kreiden-Glas, ordinare Glas, 585); Robert
Schmidt, Brandenburgische Glaser, Berlin, 1914, 56-7: 'Material
und Sorten des Potsdam-Zechliner G1ases. A. Kreiden- und
Kristallglas' (Schmidt also published Kunckel's recipes that used
these terms by the end ofthe 17th century); Frantisek Mares, Ceské
sklo, Prague, 1893, 195-8; Jitka Lnenickova, 'North Bohemian
G1ass-Making Prescription Book from the Baroque Period', Glass
Review, 45,1990, no. 4, 14-18; Aleksandra J. Kasprzak, Szkla z
hut Radziwillowskich, 1 and 2, Warsaw: National Museum, 1998
(szklo ordynaryjne, biale, krysztalowe), 1, 108.
4 Robert H. Brill and Victor F. Hanson, 'Chemical Analyses of
Amelung G1asses', Journal ofGlass Studies, 18, 1976,215-38.
See also Dwight P. Lanmon et al., John Frederick Amelung, Early
American Glassmaker, Corning: The Corning Museum ofGlass,
and London and Toronto: Associated University Presses, 1990.
5 Vessels from the following collections were examined: the
national museums in Warsaw, Cracow, Poznan, and Wroclaw; the
royal castle in Warsaw; the district museum in Tarn6w; the museum
in Niebor6w and Arkadia; the Museum Palace in Wilan6w; and
Auction House Ostoya in Warsaw. We are grateful to the boards
of these museums, which made the vessels available for
examination.
6 See, for example, Franz A. Dreier, 'English Influence in 18th
Century German Glass', Annales de l'Association Internationale
pour l 'Histoire du Verre, 8, LondoniLiverpool, 1979 (Liège, 1981),
259-69; and G. Haase, D. Arnold, and H. J. Pohl, 'Glas in
Englisher Art aus der Dresdener Hütte zur chemisch analytischen
Untersuchungen von Dresdener G1iisern' , Annales de l'Association

228



Analyses of 18th-Century Central European Colourless Glass Vessels

Internationale pour l 'Histoire du Verre, 10, Madrid/Segovia, 1985
(Amsterdam, 1987), 481-96. A few examples can also be found in
Robert H. Brill, Chemical Analyses ofEarly Glasses, Corning: The
Corning Museum ofGlass, 1999,2, selected data in Table XII.
7 According to the scheme in Table 1, the glass sampies were
analyzed by the use of Electron Probe Microanalyses (EPMA).
The samples were taken from damaged objects or from pontil
marks. This part of the project has not been completed, and its
results will be presented at a later date.
8 Jerzy J. Kunicki-Goldfinger et al., 'Sorne Observations on
Crizzled Glass (Preliminary Results of a Survey of the 18th
Century Central European Tableware)', paper presented at the
International Congress on Glass, Edinburgh, 2001 (submitted to
special ICG issue of Glass Technology); Jerzy J. Kunicki
Goldfinger and Joachim Kierzek, 'Ultraviolet Blue Fluorescence
ofthe 18th Century Central European Glass: AnAuxiliary Indicator
for Curators and Conservators', paper presented at the
International Congress on Glass, Edinburgh, 2001 (accepted for
publication in special ICG issue of Glass Technology).
9 See Brill and Hanson [note 4]; W. B. Stem, 'The Composition
ofRoman Glass: Problems ofNon-Destructive Analysis' , Annales
de l'Association Internationale pour l 'Histoire du Verre, Il, Bâle,
1988 (Amsterdam, 1990), 37-41; F. Schweizer, 'Identification of
Medieval Stained Glass by X-Ray Fluorescence Analysis', in ed.
L. Cannon, Conservation ofStained Glass, The United Kingdom

Institute for Conservation Occasional Papers, no. 9, London: the
institute, 1990, 9-11; J. Bayley and P. Wilthew, 'Qualitative and
SemiquantitativeAnalyses of Glass Beads', in ed. J. S. Olin and
M. 1. Blackman, Proceedings of the 24th International
Archaeometry Symposium, Washington, 1984, Washington:
Smithsonian Institution Press, 1986, 55--62; Stanislav Ulitzka,
'Analysen von historischen G1asern: Licht im Dunkel der
Geschichte?', in ed. E. TheuerkautI-Liederwald, Venezianisches
Glas der Kunstsammlungen der Veste Coburg, Lingen: Luca
Verlag, 1994,40-53; and J. Braziewiczetal., 'X-Ray Fluorescence
ofAncient Glasses', Advances in X-Ray Analysis, 39, 1997, 857
60.
10 Kunicki-Goldfinger et al., 'Non-Destructive Examination' [note
2].
Il Kunicki-Goldfinger et al., 'A Study' [note 2].
12 M. J. Baxter, Exploratory Multivariate Analysis in Archaeology,
Edinburgh: Edinburgh University Press, 1994, 154-79 and 185
214.
13 J. Strauss, 'Lauenstein Glasses: Notes for the Connoisseur', in
ed. F. R. Matson and G E. Rindone, Advances in Glass Technology,
pt. 2, New York: Plenum Press, 1963,216-52.
14 In earlier papers (see note 2) the term 'intermediate group' was
used for glasses containing lead and melted according to formulas
other than those for crystal glass.
15 Kunicki-Goldfmger and Kierzek [note 8].

JERZY K. KUNICKI-GOLDFINGER
Institute ofNuclear Chemistry and Technology, Ul. Dorodna

16,03-195 Warsaw, Poland
E-mail: jkunicki@orange.ichtj.waw.pl

JOACHIM KIERZEK
Institute ofNuclear Chemistry and Technology, Ul. Dorodna

16,03-195 Warsaw, Poland

ALEKSANDRA J. KASPRZAK
National Museum in Warsaw, Al Jerozolîmskie 3, 00-495

Warsaw, Poland

BOZENA MALOZEWSKA-BUCKO
Institute ofNuclear Chemistry and Technology, Ul. Dorodna

16,03-195 Warsaw, Poland

229



SCHWARZE PERLEN UND KNOPFE AUS BAYERN

SIBYLLE JARGSTORF UND GERHARD ZEH

Das Fichtelgebirge gehOrt mit zu den wichtigen deutschen
Glasregionen der Vergangenheit. Unser heutiger
Kenntnisstand über das Fichtelgebirgsglas ist aber immer
noch relativ gering. Die Hoch-Zeit des Fichtelgebirgsglases
war schon im 19. Jahrhundert vorüber, und so stand es fUr
die Glashistoriker immer im Schatten des nachbarlichen,
bis in die Gegenwart blühenden Glasschaffens in Thüringen,
Bayem und Bohmen. Âhnlich erging es in Italien dem
Glasmachen in Altare, oder in der Toscana. Beide
italienischen Regionen haben wie das Fichtelgebirge
glastechnologische Pionierleistungen erbracht-standen
aber immer im Schatten des venezianischen Glasschaffens
bzw. der Erforschung dieses Glasschaffens.

Der vorliegende Text ist nicht ais AbscWussbericht zu
verstehen, sondern ist eher dazu gedacht, einen Einstieg in
eine Hinderübergreifende Herkunftsbestimmung von aus
dem Hafen gewickelten Kleinglaswaren zu eroffnen.
Fichtelgebirgsglas hat eine so eindeutige glastechnologische
Charakteristik, dass es relativ einfach moglich sein dürfte,
diese Herkunft der Knopfe und Perlen von vielen Fundorten
aus aller Welt endlich eindeutig zu bestimmen. Bisher wird
die Herkunft von alten Glasknopfen gewohnheitsmlissig mit
Fragezeichen versehen, wahrend aufder Basis derArbeiten
von van Sleen nach wie vor die Tendenz besteht, die grossen,
d.h. von der Grosse einer Traubenbeere, einfarbigen,
gewickelten Perlen ais in Holland hergestellt zu betrachten
und die glingigen, erbsengrosse Wickelperlen wahlweise
Bohmen oder Venedig zuzuordnen. Beide Zuordnungen sind
weder durch einwandfreies Quellenmaterial gestützt noch
durch entsprechende Funde vor Ort wie das notwendige
Handwerkszeug oder entsprechende Glasschlacken. Es
fehlen bisher auch vergleichende chemische Analysen.
Stattdessen lassen schriftliche Quellen und auch (Zufalls)
Funde an Hüttenstandorten vermuten, dass die meisten der
weltweit verbreiteten, aus dem Hafen gewickelten
Glasperlen des 16.117. Jahrhunderts bis weit ins 19.
Jahrhundert hinein aus dem Fichtelgebirge (und dem
Bohmerwald) starnmen.

DIE URSPRÜNGE DES GLASMACHENS lM FICHTELGEBIRGE

lm allgemeinen wird davon ausgegangen, dass die
Geschichte des Fichtelgebirgsglases im Mittelalter beginnt.
Doch einige Indizien erlauben die Vermutung, dass gerade
auch das Perlenwickeln im Fichtelgebirge liltere Wurzeln
hat.

Beginnend mit der intensiven Besiedlung dieser Region
Europas durch die Kelten, über dieAlemannen, die zwischen
dem 3. und 8. Jahrhundert n. Chr. hier ebenfalls
umfangreiche Spuren ihrer hochentwickelten und reichen
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Kultur hinterlassen haben, bis weit in die nachfolgenden
Jahrhunderte, zieht sich in Mitteleuropa ais roter (Schmuck)
Faden das Tragen von Kettenschmuck durch die
Frauentrachten. lmmer enthalten diese Ketten auch
erbsengrosse, monochrome (aus dem Hafen?) gewickelte
Glasperlen. Dieses schlichte Perlendesign war wohl
erstmalig bei den Kelten en vogue. Dass sie diese Perlen in
eigenen Werkstlitten wickelten, gilt ais gesichert. Offen
bleibt allerdings noch die Frage, woher sie das
entsprechende Rohglas bezogen. Âhnliches gilt fUr die
nachfolgenden Jahrhunderte. Dass sich aus dem
offensichtlich vorhandenen glastechnologischen Know
How in Nordeuropa damais noch keine grosse
Perlenindustrie entwickelte, hlingt mit dem Umstand
zusanunen, dass eine entsprechende Nachfrage fehlte. Die
kam dann mit den christlichen Moden bzw. mit dem Tragen
von Rosenkrlinzen, eingefiihrt aufbreiter Front im 12.113.
Jahrhundert, und durch Pilger und Kreuzzüge, die
mehrheitlich bei den wichtigen Bischofssitzen nicht weit
entfernt yom Fichtelgebirge Station machten oder sogar
starteten, durch die gesamte Alte Welt verbreitet. Wichtige
christliche Welthandelsstadte, erst Regensburg und dann vor
allem ab dem 13. Jahrhundert Nürnberg, lagen in
unmittelbarer Nlihe zum Fichtelgebirge, wo slimtliche
passenden Rohmaterialien verarbeitungsgünstig vorhanden
waren.

Das Zusammentreffen aller dieser begünstigenden
Umstlinde erkllirt, warum sich gerade hier eine
Perlenindustrie entwickelte, und warum die erbsengrossen
Perlen dieser Zeit den Namen Paterln bekamen (= Kurzform
fUr Paternosterle = Paternoster = Rosenkranz).

Dass dann im Mittelalter Glashütten im Fichtelgebirge
bestanden, kann aIs gesichert gelten. So wird z.B. schon in
einer Waldordnung yom Jahre 1340 neben dem
KoWenbrennen auch das Glasmachen erwlihnt. In der Nahe
von Wunsiedel wurde ein alter'Venetianer'-Ofen freigelegt
und lihnliche Anlagen wurde in der Nahe der Luisenburg
und bei Waldsassen entdeckt. 1

Da wir inzwischen relativ umfangreiche Kenntnisse von
den sogenannten Waldglashütten von der Mitte des 14.
Jahrhunderts bis um 1500 auch aus anderen waldreichen
Regionen Deutschlands haben und auch wissen, wie gross
die Nachfrage nach entsprechendem Glas war, konnen wir
begründet annehmen, dass auch nach 1340 das Glasmachen
im Fichtelgebirge dauerhaft weiter betrieben wurde.
Umsomehr, ais in unmittelbarer Nahe zum Fichtelgebirges,
wie schon erwlihnt, so wichtige Handelstlidte wie Bamberg
und Bayreuth lagen und auch Nürnberg nicht weit entfernt
war.

Urkundlich belegt sind dann ab 1561 diverse
Bischofsgrüner Glasmacher und vor allem auch Glasmaler.



Schwarze Per/en und Knopfe aus Bayern

Nahere Einzelheiten über die Glasherstellung im
Fichtelgebirge erfahren wir dann aus schriftlicher Quelle in
1692. Johann Wille, ein Pfarrer aus dem thüringischen
Vogtland veroffentlichte in diesem Jahr eine Schrift über
die Schonheiten und Reichtümer des Fichtelgebirges, in der
er die Glashütte von Bischofsgrün erwahnt, in welcher
'allerlei schones Kristallglas gemacht, künstlich zubereitet,
geschnitten, bemalet und vergoldet wird' d.h. in der die
berührnten Oberfrlinkischen Emailglaser gefertigt werden.
Dass diese Fichtelgebirgsglaser zu diesem Zeitpunkt schon
allgemein geschatzt werden, ergibt sich aus dem
nachfolgenden Satz, in dem er darauf hinweist, dass die
Oreiner, Glaser und Wanderer 'künstlerische Glasmacher'
wesentlich zum Ruhme von Bischofsgrün beigetragen
haben. Wichtig ist auch die Tatsache, dass bereits im frühen
17. Jahrhundert Glasmacher aus dem Thüringischen ins
Fichtelgebirge eingewandert waren, d.h. das Fichtelgebirge
attraktive berufiiche Perspektiven fur Glasmacher bot.

Ausserdem erwahnt er eine Glashütte in
Oberwarmensteinach, in der 'saubere Glaser' gemacht
werden, was man dahingehend interpretieren kann, dass sie
aus gutem, klaren Glas waren.2

Abb. 1 Hellblaue Wickelperlen, Fichtelgebirge, 19. lahrhundert

DIE GESCHICHTE DER KNOPF- UND PATERLHÜTTEN lM

FICHTELGEBIRGE

Ais aItester bislang bekannter urkundlicher Hinweis aufdas
Knopfmachen im Fichtelgebirge kann die Gründung einer
Knopfhütte in Warmensteinach irn Jahr 1584 durch einen
Hans Rûthel gelten.3 Dies ist ein Familienname, der sich
wie ein roter Faden bis ins 20. Jahrhundert durch die
Geschichte der Knopf- und Paterlhütten zieht: Der schon
erwahnte Chronist Wille verrnerkt in 1692, dass von den
Familien 'Rodel' (= Rothel) und Schenkel in
Warmensteinach 'aus Glas Knopfe, Paterl, Ohren-, Hals
und Arrngehiinge in mancherlei Farben zierlich gearbeitet
(werden)' und 1811 erfahren wir dann noch von einem
weiteren Chronisten von einer Rûthelschen Knopffabrik in
Warrnensteinach.4

1611 finden wir in den Kirchenbüchem von Bischofsgrün
den Hinweis aufden Glasmaler und Knopfinacher Christian
Hock, der in diesem Jahr ein Kind zur Taufe tragt.5

1716 heisst es dann über die Knopf- und Perlenhütten
von Warmensteinach: 'allwo 2 Hütten, in welchen man
glaseme Knopfe und Halsgehange von allerley Farben
machet, deren jahrlich einige 100 Centner über Leipzig und
Hamburg wie auch über Frankfurt und Amsterdam nach
Moscau, Türkey und Westindien verfiihret werden'.6

Vom Ende des 18. Jahrhunderts haben wir gleich zwei
sehr ausfiihrliche und auch fachkundige Berichte über die
Knopf- und Paterlhütten sowohl in Bischofsgrün ais auch
in Warmensteinach. Zum einen von dem berühmten
Naturforscher Alexander von Humboldt1 und zurn anderen
von einem Bergbaufachmann, der über Fertigungsverfahren,
Fertigungsmengen und Handelswege inforrniert.8

25 Jahre spater ist der letztere Bericht die Basis fur eine
weitere Veroffentlichung, die dann allerdings noch einige
wichtige Erganzungen enthalt. So heisst es darin: 'Man
verfertigt auch gemodelte Knopfe, denen man durch ein
Kluppwerk, welches neben dem Arbeiter befestigt ist,
verschiedene Forrnen giebt. Es gleicht diese Maschine,
welche erst vor 50 Jahren erfunden wurde, fast einer
Lichtscheere, und presst sich, wenn der noch weiche Knopf
hineingehalten wird, durch einen Druck mit dem Fusse
zusammen'.

Der Text geht auch noch etwas praziser auf die
wirtschaftliche Bedeutung dieses Handwerks ein: 'Jede
Hütte verbraucht wochentlich 7 Klaftem Holz. Da man aIle
übrigen Materialien irn Lande hat und in einem kleinen
Bezirke 115 Menschen den Winter hindurch Arbeit und
Unterhalt finden, so ist die Wichtigkeit dieses
Industriezweiges nicht zu verkennen, und man kann
berechnen, dass er das Nationalvermogen jahrlich um
25.000 Gulden vermehrt. Die Fabrikate werden nach Polen,
Schlesien, in die Schweitz, ins Osterreichische, nach
Leipzig, Frankfurth und Hamburg, und von da nach Afrika
und Amerika versendet'.

In einem abschliessenden Absatz wird auch noch darauf
hingewiesen, dass einige Familien in Heimarbeit auch
Hohlperlen aus farbigen Glasrohren mit silbrigem
Zinneinzug fertigen 'allein da sie zerbrechlich und viel
theurer ais die vorerwahnten Glaskorallen sind, so finden
sie geringem Absatz und werden daher nur in kleiner
Quantitat in den Feierstunden verfertigt'.9

Es empfiehlt sich, dieses Quellenmaterial zur Knopf- und
Perlenproduktion aus dem Fichtelgebirge im
Zusammenhang mit dem Quellenmaterial zur
Perlenproduktion im Bohmerwald zu studieren. 'o Nur fur
diese beiden Regionen ist eine umfangreiche Produktion
von diesen traditionell gefertigten Wickelperlen überliefert,
wobei fur die RegionZwiesel schon fur 1421 die Eroffnung
einer Patemosterhütte urkundlich belegt ist. Beide Regionen
liegen im Einzugsbereich derselben wichtigen
Handelsstadte, und eine gegenseitige Beeinfiussung dieser
beiden Regionen, gerade auch verrnittels der Perlenhiindler,
ist nicht auszuschliessen.

Wahrend irn 17. und auch irn 18. JahrhundertdieKnopfe
und Perlen aus dem Fichtelgebirge wahrscheinlich
konkurrenzlos erfolgreich waren, brachten es die
glastechnologischen Umbrüche und die sprunghaft
steigende Nachfrage nach Glasknopfen und Glasperlen im
19. Jahrhundert mit sich, dass die traditionsgebundene
Fertigung im Fichtelgebirge insbesondere von der
aufsteigenden Industrie im Gablonzer Raum, wo
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Abb. 2 Links: Schwarze Wickelperlen, Fichtelgebirge, 19.
Jahrhundert. Rechts: Mittelblaue Ringperlen, Fichtelgebirge, 20.

Jahrhundert

Kleinglaswaren in ganz anderen Grossenordnungen gefertigt
werden konnten, übertlügelt wurde. Knopfe wurden nicht
mehr aus dem Hafen gewickelt, sondem aus Glasstangen
vor der Lampe gedfÜckt, und konnten dabei wesentlich
differenzierter 'gemodelt' werden, und mit von Glasrohren
abgesprengten und 'geschmelzten' Perlen konnte man
letztendlich den Mengenbedürfnissen des 19. Jahrhunderts
besser gerecht werden. Dennoch scheinen aber gerade auch
die europaische Mode in der zweiten Halfte des 19.
Jahrhunderts und die aussereuopaische Nachfrage nach ganz
bestimmten einfarbigen Perlentypen fur einen erheblichen
Aufschwung der Perlenproduktion auch im Fichtelgebirge
gesorgt zu haben. Ein Adressbuch von 1888 weist ein gutes
Dutzend von Perlenproduzenten aus dem Fichtelgebirge
nach,11 und auch im frühen 20. Jahrhundert wurden hier
Perlen in 40(!) verschiedenen Farbnuancen und in
erheblichen Grossenunterschieden (von Erbsengross bis
Vogeleigross; weshalb die letzteren im Fichtelgebirge auch
ais 'Taubeneiperlen' bezeichnet wurden) gefertigt.12

lm 20. Jahrhundert kam es dann auch zu einem
dramatischen Rückgang in der bayrischen Perlenindustrie
(Fichtelgebirge und Bayrischer Wald): Wahrend es 1925
noch 24 Hütten mit 425 Mitarbeitem gab, schrumpfte das
Gewerbe bis 1933 auf 12 Hütten mit nur noch 46
Mitarbeitem.

Die 'Bayrischen Perlen' wurden dann nur noch bis in die
60er Jahre des 20. Jahrhunderts im Fichtelgebirge gewickelt.

PERLEN UND KNOPFE AUS SCHWARZGLAS

Schwarzgliiser werden dadurch erhalten, dass man das Glas
mit bestimmten Farbkorpem derartig übersattigt, dass der
optische Eindruck von ganz dunkel, d.h. schwarz entsteht.
Die Oxide von Mangan, Kobalt,Eisen, Kupfer und Chrom
werden in der FacWiteratur am haufigsten genannt, um mit
ihrer Mischung ein schwarzes Glas zu erzielen.

Über die gesamten Jahrhunderte hinweg, in denen im
Fichtelgebirge das Schwarzglas für Kleinglaswaren
erfolgreich aus einem einzigen Naturrnaterial erschrnolzen
wurde, findet sich in der Fachliteratur kein Hinweis aufein
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so praktisches Rohmaterial. Das mag mit der isolierten Lage
des Fichtelgebirges zusarnmenhangen, aber noch viel mehr
damit, dass solche Perlen und Knopfe zwar von den
Verbrauchem geschatzt, aber bei den Glasfachleuten
insgesamt wenig Beachtung fanden. Es gibt etliche
schriftliche Belege dafUr, dass viele Glasexperten wenig
oder nicht verstanden, wieviel glastechnologisches Wissen
und Konnen gerade auch in den Farbglassatzen für
Glasperlen und -Steine steckt.

Erst mit dem 19. Jahrhundert, ais das farbige Steinglas
aus Bohrnen en vogue war, und der schwarze Hyalith der
Buquoyschen Hütte Georgenthal ab 1817 und das schwarze
'MetaUglas' der Hütte Schwarzau, fur das Joseph Zich 1823
ein Privileg erhielt, den Markt eroberten, tauchen die ersten
schriftlichen Hinweise auf, dass zumindestens Zich versucht
hatte, (schwarzes) Glas 'aus Feldspath, ohne Beisatz von
Pottasche oder Soda (zu) erzeugen', wahrend für den
Buquoyschen Hyalith behauptet wird, dass er erschrnolzen
wird aus Eisenschlacken, Silberschlacken oder auch
Basalt. 13 Inwieweit diese Angaben wirklich verliisslich sind,
bleibt fraglich, gerade auch in Anbetracht der damais bei
den Hütten üblichen Geheimniskramerei. Ich vermute, dass
sich auch in diesem Falle die grossen Hütten bei den
sogenannten Compositionsbrennem bzw. den HersteUem
von Kleinglaswaren inspiriert haben, denn in diesem Milieu
war das ErsteUen von Farbg1assatzen weit langer verwurzelt,
und weit langer gab es hier auch schon die Anforderung,
dass das schwarze Glas auch in dünnen Schichten wirklich
schwarz sein müsse! Gerade auch die Versuche von Zich
deuten auf eine Anregung vom Schwarzglas in der Art des
Fichtelgebirgsglases hin. Vnabhiingig von diesen
Vermutungen faUt es auf, dass mit dem im 19. Jahrhundert
vorhandenen Interesse an schwarzem HoW- bzw. Kunstglas,
in der glastechnologischen Fachliteratur die Diskussion
einhergeht, dass man in grosserem Vmfang Feldspate,
Phonolite, Basalte und Laven für die Erstellung von
dunklem Glas nutzen soUte, ebenso wie das Zinnoxid ZUT

nachhaltigen TfÜbung gerade auch des Schwarzglases, damit
es auch in dünnen Schichten noch schwarz erscheine. 14 Vnter
anderem wird empfoWen, einen Hyalith zu erschrnelzen,
indem man 50% eines normalen Glassatzes ebenfaUs 50%
von Lava (vom Vesuv) oder Basait (aus der Gegend von
Wetzlar) zusetzt und das Ganze mit Zinnoxid trübt. 15

lm 19. Jahrhundert wird also von einigen grossen Hütten
und von diversen Glastechnologen in vielfaltigster Weise
aufgegriffen, was im Fichtelgebirge in armlichen
Knopfhütten schon Jahrhunderte vorher praktiziert wurde.
Das es gerade hier geschah, liegt u.a. in der besonderen
Geologie begründet:

lm Raum des Fichtelgebirges treffen zwei Gebirgszüge,
die des Thüringerwaldes und die des Erzgebirges,
aufeinander und ermoglichen dadurch das Aufsteigen
eruptiver Gesteine. Das Granitmassiv des Ochsenkopfes
weist tiefe Spalten auf, die mit Eruptivgesteinen u.a. eben
mit dem sogenannten Proterobas oder Grünstein gefiillt sind,
einem diabasahnlichen Tiefengestein, das mehrere
glasbildende Oxide enthalt. Diese ganz spezielle
geologische KonsteUation im Fichtelgebirge begünstigte das
Erschrnelzen von Jedwedem Glas, nicht nur dem schwarzen
Glas. So galt auch Kalkspat aus dem Fichtelgebirge noch
bis ins 20. Jahrhundert hinein ais besonders wertvoller
Kalklieferant fur die Glasindustrie. Ein besonderer FaU ist



Schwarze Perlen und Knopfe aus Bayern

Abb. 3 Africanischer Halsschmuck mit Wickelperlen aus dem
Fichtelgebirge, 19. Jahrhundert

dann die Zusammensetzung des lokalen Grünsteins. Gemass
alterer Beschreibungen setzt sich der Proterobas
hauptsachlich zusammen aus 'Hornblende, Chloropit, Augit
und Plagioklas und enthalt accessorisch Magnet- und
Titaneisen' (Magnetit - Fep4 - und Ilmenit - FeTiO3 A.d.Y.),
'kleine Schuppen von Magnesiaglimmer' (siehe Biotit,
A.d.V.) 'und betrachtliche Mengen von Schwefelkies' (siehe
Pyrit FeS2, A.d.Y.). Analysen ergaben folgende Anteile:
Kieselsaure 47%-54%, 'Thonerde' (AluminiumoxidA.d.Y.)
15%-23,4%, 'Eisenoxyd' 7,09%-3,84%, 'Bittererde'
(Magnesiumoxid A.d.Y.) 6,48-0,85%, 'Kalkerde'
(Kalziumoxid A.d.Y.) 8,41%-6,25% und kleine Mengen
von Kali, Natron, Phosphorsaure, nebst Spuren von
Schwefel und Chromo Der Proterobas schmilzt ohne Zusatz
ungemein leicht zu einem tiefdunklen Glas. 16 Dieses eine
Gestein enthalt also sowohl die notwendigen glasbildenden
Substanzen in einem günstigen Mischungsverhaltnis, ais
auch die fùr Schwarzglas günstigen farbenden Substanzen,
wie Eisen (in mehreren Oxidationsstufen), Titan und Chromo
Ausserdem enthalt es Aluminiumphosphate ais
Trübungsmittel, und schliesslich dürften auch Spuren von
Zinnoxid gegeben sein, ebenfalls einem seit der Antike
genutzen Trübungsmittel, denn das Fichtelgebirge war
bekannt fùr sein Zinngruben.

Eine Überprüfung der glastechnologischen Literatur vom
17. Jahrhundert bis ins 20. Jahrhundert ergab, dass man vor
dem 19. Jahrhundert wohl nur in Frankreich in ahnlicher
Art mit Naturgestein, das mehrere Glasbildner enthalt,
gearbeitet hatte: Um 1780 solI man in der Gegend von
Montferrier bei Montpellier aus der dortigen Lava ohne
irgendwelche Zusatze Glas erschmolzen haben.

Wie im Vorangehenden detailiert ausgeftihrt, begann man
sich also erst im 19. Jahrhundert, aIs Schwarzglas zum
ausgesprochenen Modeglas wurde, aufNaturgesteine mit
mehreren Glasbildnern zu besinnen. Unter diesem
Gesichtspunkt wurde also im Fichtelgebirge ausgesprochene
Pionietarbeit geleistet, auch wenn dies offensichtlich über
Jahrhunderte hinweg keine Breitenwirkung hatte. Diese
Aussage kann allerdings nur unter Vorbehalt gemacht
werden, da es bis ins 19. Jahrhundert hinein üblich war, die
jeweiligen Methoden der Glasbereitung eifersüchtig ais
Hüttengeheimnis zu bewahren, und dieses offensichtlich
gerade auch in den entlegenen Standorten ziemlich gut
gelang. So verschwiegen Anfang des 19. Jahrhunderts
beispielsweise auch die Hüttenleiter der schlesischen

Hütten, unter ihnen auch der bekannte Preussler von
Karlsthal und Ho:ffuungsthal, dem zitierten Regierungsrath
Krüger so erfolgreich die Tatsache, dass sie auch gutes
Bleiglas herstellten, dass sich bis in die Gegenwart der
Mythos hait, dass im Riesengebirge kein Bleiglas produziert
wurde bzw. dass dies allenfalls in der Harrachschen Hütte
auf der bôhmischen Seite geschah.

Diverse Quellen deuten darauf hin, das für
Kleinglaswaren aus Schwarzglas spatestens im 17.
Jahrhundert eine erhebliche Nachfrage bestand. So geht aus
einem venezianischen Glasrezeptbuch von der Mitte des
17. Jahrhunderts hervor, dass zu diesem Zeitpunkt vor allem
Schwarzglas in Stangen angeboten wurde. Aus diesen
Stangen arbeitete man dann beispielsweise die etwas
grôsseren, gewickelten Perlen. 17 Und aus dem
Quellenmaterial zum Bôhmerwald geht hervor, dass die
Glasgesellen Anfang des 17. Jahrhunderts am liebsten
schwarze Perlen fertigten, weil diese am besten bezahlt
wurden, und zwar fast dreimal so gut wie andersfarbige
Perlen! 18 Da sich bei aussereuropaischen Perlenfunden kein
Beleg rur diesen Trend ergibt, muss er wohl durch
europaische Moden bedingt sein.

ABSCHLIESSENDE BETRACHTUNGEN

Glas und Glaser aus dem Fichtelgebirge waren und sind im
ganz besonderen Masse ein Opfer der Schwierigkeiten der
Herkunftsbestimmung. Der Idealfall ist, wenn Fragmente
an einem Hüttenstandplatz gefunden werden. Leider hat aber
die systematische archaeologische Untersuchung von alten
Hüttenstandorten erst in wenigen Regionen, in Deutschland
etwa im Spessart, begonnen, wahrend viele Gebiete, wie
etwa das Fichtelgebirge, fùr die aufgrund von schriftlichen
und anderen Quellen interessante Glasfunde angenommen
werden kônnen, noch beklagenswert wenig erforscht sind.
So wird es wohl noch eine ganze Weile das Los des Glases
aus dem Fichtelgebirge bleiben, anderen, berühmteren
Glasgebieten zugeordnet zu werden, wann immer man in
Handelszentren oder bei Endabnehmern auf Perlen und
Knôpfe dieser Machart trifft.

In Anbetracht des grossen Interesses von Sammlern an
Glasperlen und des wachsenden Interesses auch der
Glashistoriker an den bis vor kurzem in Europa so
stiefmütterlich behandelten Kleinglaswaren wie Perlen und
Knôpfen, es sei denn, sie waren antik, halte ich ein
gemeinsames, landerübergreifendes systematisches
Vorgehen fùr empfehlenswert:

Systematische archaeologische Erhebungen an den vielen
bekannten Hüttenstandorten und chemische oder
physikalische Analyse der Funde.

Systematische Analyse von insbesondere aus dem Hafen
gewickelten Glasperlen und Knôpfen, gefunden a) in
europaischen Handelszentren wie Antwerpen und
Amsterdam, b) in eindeutig erfassten Fundstellen bei den
Endabnehmern.
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LA GRANJA GLASS IN NORTH AMERICAN MUSEUMS

PALOMA PASTOR REY DE VINAS

This paper presents a study of glass produced by Spain's
La Granja Royal Glass Factory that now belongs to several
important North American collections. In Mexico, 1
exarnined the pieces in the Franz Mayer Museum, the
Virreinato Museum, the Bello Museum in Puebla, the
Monterrey Glass Museum, and other collections. In New
York State, 1 visited the collections of The Metropolitan
Museum of Art, the Hispanic Society of America, and The
Coming Museum of Glass. 1

Although these collections have certain sirnilarities in
style, their origins were very different. Collections in the
United States were usually assembled in the 19th and 20th
centuries by Hispanophiles who admired Spanish culture.2

The Mexican collections, on the other hand, began mainly
with export shipments organized by La Granja during the
l8th century.

MEXICAN COLLECTIONS

As a result of heavy commerce between Spain and the
Americas, Mexico now contains many collections of La
Granja glass, both in private hands and in museums. One of
the main goals of La Granja's important glass trade with
the New World was to relieve royal factory warehouses of
large stocks of merchandise accumulated because of
incorrect forecasts of domestic demand within the peninsula.
Another aim was to achieve a profit after having had to
bear high manufacturing costs. Shipments were usually
organized in response to excess production, changes in
current fashions, or modifications in list prices.3

The first shipment was sent to Lima, Peru, in 1756 by the
commander of Cadiz, Miguel de Uriate y Errea. He accepted
the responsibility for paying tolls, transportation, packing,
and the cost of all the merchandise. In retum, he was given
permission to import, by way of Cape Horn, a total of 250
tons of clothing, in addition to the quota of gold and silver
that ships were allowed to transport on their retum trips.4

Four years later, the Board of Commerce and Currency
agreed to provide a second glass shipment, this time to
Mexico. It was commissioned by the royal factory's
treasurer, Joseph Garcia Pinto, in exchange for the monthly
sum of 1,000 reals and payment of all transportation costs.5

The merchant ship Nuestra Sefiora dei Rosario y San
Francisco Javier left Câdiz on June 11, 1760, with a total
of365,611 pieces valued at 1,024,317 reals and 9 maravedis,
en route to Havana, Veracruz, and Mexico City.6

Documents show that this second endeavour did not tum
out as expected, due to several adverse factors. Many pieces
were broken because of poor packing, and sales were low
because of an inappropriate choice of merchandise with no
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specific knowledge as to which pieces wouId appeal most
to the colonial public. Moreover, transportation costs were
veryhigh.

ln view of his experience, Garcia Pinto was asked to
prepare a document recommending steps to be taken in
future consignments. First, he drew up a list of the objects
that were in greatest demand in the New World and least
vulnerable to breakage. He advised sending aIl types of
merchandise, but particularly thick engraved drinking
glasses and milk glass, which travelled weIl. He also
discouraged the shipping of silvered plate glass and
eyeglasses because such products were easily damaged by
moisture. Garcia Pinto also recommended that packing cases
always be made of wood, protected from moisture with a
layer of insulating wax, and sealed with nails that never
completely passed through the wood. AlI cases were also
to contain pieces with sirnilar dimensions to protect them
during transit.

In 1768, the royal factory's warehouses were overflowing
again with unsold and outdated merchandise for which there
was little domestic demand. At that time, another
consignment for New Spain was approved. Once again, the
destination was the city of Lima, Peru. The cargo, which
was entrusted to Miguel de Uztariz, Hermanos y Compafifa,
consisted both of articles that were difficult to sell at home
and of tasteful modem items. In February 1770, three Uztariz
ships, named Oriflame, Ventura, and Aquiies, left the port
of Cadiz, bound for Lima with a consignment of 436,659
pieces valued at 1,294,907 reals and eight maravedis.7

Unfortunately, inclement weather and bad luck brought
about the wreck of the Oriflame, which carried most of the
glass. Two years later, Juan Miguel de Uztariz died suddenly,
before the sale of the goods had been completed.8 These
occurrences made this shipment, too, a total failure.

Author Jo Note: 1thank Hector Ribero Borrell, director of the Franz
Mayer Museum in Mexico City, for allowing me to study the
museum's glass collections and for facilitating contact with other
Mexican museums, institutions, and private collections. With his
help, 1 was able to study the many collections in Mexico City,
Puebla, and Monterrey, incIuding the Virreinato Museum, the
Chapultepec Museum, the Monterrey Glass Museum, the Casa
de la Bola Museum, and private collections.

1also acknowledge the assistance of Jessie McNab, curator at
The Metropolitan Museum ofArt, and Jutta-Annette Page, curator
of European glass at The Corning Museum ofGlass, for providing
access to their collections. At The Toledo Museum ofArt, William
Hutton, senior curator, and Lee Mooney, registry secretary,
supplied documents pertaining to glasses in their collection.
Documents concerning glasses at the Philadelphia Museum of
Art were provided by Kathryn B. Hiesinger, curator of European
decorative arts.
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A decision to try again was made in 1776, when
warehouses were again saturated with merchandise due to a
production volume that surpassed sales. This time, the factory
tried to protect its interests by committing itself to send
merchandise only to the city of Câdiz. The final destinations
for these consignments in the Americas were to be determined
by the private merchants who undertook to market the
products. The merchandise carried by these tradesmen was
granted certain shipping concessions that were not extended
to other foreign shipments.9 Wagons owned by merchants
returning from Madrid were used to transport the cases to
Câdiz. 1O The total shipment consisted of 422,902 pieces
valued at 1,699,038 reals and 32 maravedis. ll

A new export operation was launched ten years later,
when warehouses were again overstocked. On this occasion,
the merchant Domingo Galatoyre y Lafore l2 bought
merchandise valued at approximately two million reals from
the factory. In return, he was allowed to introduce into the
Iberian Peninsula and to export to the Americas (in spite of
a prohibition in effect at that time) a total of 250 million
pointed Flemish knives, after he had paid both import and
export duties for these goodS. 13

The last attempt at an American export operation took
place in 1792 with the opening of two warehouses, one in
Mexico City and the other in Lima. Merchants obtained a
percentage discount on list prices, but they had to assume
all expenses. 14

Although no information is available to help evaluate
the results of these six shipments to the New World, it
appears that the first exports did not meet expectations
because costs were higher than sales. However, from the
1770s onward, the situation seems to have improved with
the experience gained in improving the packaging of goods,
deterrnining consumer preferences, and finding ways to
reduce transportation costs (such as by taking advantage of
wagons retuming from Madrid). The opening of sales outlets
in Câdiz, Mexico City, and Lima also contributed to these
improved results. Nevertheless, the granting of export
perrnits to America for otherwise forbidden products was
decisive in obtaining purchase commitrnents.

My research on the glass from these shipments
concentrated mainly on collections in Mexico City and
Puebla. 1 am not familiar with the Peruvian and Veracruz
collections, which may be the subjects offuture studies. Here,
1 will offer a general analysis of the objects 1 was able to
examine. 15 Many of these pieces had irregular shapes and a
large number ofbubbles and stones, proving that they came
from stock that had accumulated at the Royal Glass Factory.

Almost no pieces were found from the first and second
shipments (to Lima and Mexico City, respectively), which
date to the inception of the La Granja factory. However,
there was a fairly large number of objects from the third,
fourth, and fifth shipments, which took place during the
factory's second period. These pieces bear wheel-engraved
and gilded floral decoration, combined at times with cold
painting and cutting, which were very common during the
1770s and 1780s. Many pieces have geometrical cut floral
decoration featuring lenticular facets that form schematic
daisies, circles, or rows, usually covering the entire surface
of the vessels. This decoration suited Mexican taste at that
time, which favoured lavish ornamentation. The facet, called
pepita in Mexico, was most frequently used in the Royal
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Glass Factory during the middle and second half of the 18th
century. It was cut on glassware with large surfaces and
thick walls, such as flasks, mugs, covered jars, decanters
(with or without handles), drinking glasses, and conical
vases. This type of cut decoration also served to inspire
Mexican glass workshops, which copied La Granja's styles
to meet a growing demand coupled with a lack of imports.

The sirnilarity between glasses made in Spain and Mexico
has caused considerable confusion in determining their
provenance. 16 Documentary sources describe significant
glassmaking activity in the Mexican city of Puebla de los
Angeles throughout the 18th century and report that the
shape and decoration of La Granja pieces were copied
there. 17 Manuel Romero de Terreros of the Real Academia
de Bellas Artes de San Fernando points out that the Mexican
glass differs from that produced in La Granja because of its
'coarse quality' .18 Terreros also mentions the existence of a
glass factory in Texcoco, which operated during the second
half of the 18th century and also created glass pieces similar
to those made in La Granja. 19 ln my research, 1found many
Mexican glasses in La Granja style, elaborately decorated
with cut facets.

In Mexico, there are fewer pieces from the last shipment
in 1792. These examples of a more classical style usually
have floral enamelled decoration or landscapes and scenes
inspired by glass from Bohemia. This consignment also
included fire-gilded objects decorated with coats of arms,
landscapes, garlands, and bouquets, as weIl as glasses with
simple schematic floral garlands, a very popular motif at
that time.

Another group of pieces examined in Mexico dates weIl
into the 19th century and features enamelled floral decoration
in the form of garlands and bouquets that repeat traditional
designs from the time of Charles IV and Ferdinand VII. They
usually have emblems with gilded inscriptions, such as
'Remember Me, Darling'. My inspection of 19th-century
palace documents did not confmn any American shipment
during that century. Therefore, these objects may be later
acquisitions from a variety of sources, including central
Europe. Bohemia and Germany continued to export large
quantities of glass to America at the start of the 19th century,
and they often used Spanish ports. An 1803 periodical notes
that 'a1most all the ships that embark for America carry sorne
boxes offoreign glass and crystal; every year, large shipments
[of glass] enter almost aIl ports in the peninsula, both for
domestic consumption and for the colonies' .20

Another group of glasses bears the Mexican republic's
coat of arms in enamel or gold. It shows an eagle wearing
the imperial crown, perched on a cactus. In its claws, the
eagle holds a snake that it is about to tear apart with its
beak. This iconography began to be used in Mexico in 1821,
when the nation proclaimed its independence. Although this
group of heraldic glasses has traditionally been attributed
to the La Granja factory, the hypothesis has not been
confirmed because no contemporaneous document has
appeared to corroborate il. Moreover, it would have seemed
politically incorrect for the royal factory in Segovia to accept
such an important order for glass celebrating Mexico's
independence from Spain. These objects were probably
ordered from central European glassmakers and decorators
working either in a Mexican factory or in their own
countries.21 Although we have been unable to determine
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their origin, we can state that these glasses were made in
the La Granja style in accordance with Mexican taste and
ideology.

NEW YORK COLLECTIONS

While there are many pieces ofSpanish glass in the collection
of The Metropolitan Museum of Art, 1 was able to confirm
the presence of only one piece produced in La Granja. It is a
high-stemmed covered jar dating from the period of Charles
ID, although the coyer was made later, during the reign of
Charles IV. A barrel-shaped drinking glass with applied trails
may also have originated in La Granja.

The Coming Museum of Glass collection covers all
periods of the Spanish factory's production, beginning with
the baroque period, which lasted unti11787. Glass made at
that time was characterized by engraved and gilded
bouquets, sometimes worked with pincers. The Coming
collection includes a coveredjar, two wineglasses, one small
drinking glass (very similar to one in The Toledo Museum
of Art), and a traditional pocket glass made of cobalt blue
glass speckled with white glass. These were quite possibly
manufactured in La Granja during the third quarter of the
18th century.

Two Corning pieces can be identified as belonging to
the classical period (1787-1810): a cobalt blue pocket glass
with a fire-gilded emblem and the inscription 'Da Vitoriana
Baquero', and a covered jar decorated with a simple
engraved and gilded floral garland. Another cobalt blue glass
at Corning is dated to the second quarter of the 19th century.
It has a typical enamelled border of vine leaves and grapes,
as well as small bouquets or fire-gilded brushstrokes. The
same museum also has a group of catalogued drinking
glasses from the historicist period (1833 to the end of the
19th century), both with and without handles, as well as a
covered jar decorated with enamelled flowers.

Two colourless glass objects in Coming have thick walls
and very elaborate faceted decoration. One is a mug that
has been attributed by sorne authors to La Granja,22 and the
other is a conical vase. In my opinion, these pieces were
produced in Mexico during the 19th century. The
Philadelphia Museum of Art has an interesting collection
ofpulque glasses made in Mexico. They are adomed with
pepita facets that are sirnilar to those found on the Coming
vessels. 1 also question the attribution to La Granja of two
glass bowls faceted with rhombuses and fire-gilded floral
motifs of a type very cornrnon in the 19th century,23 due to
their thickness and weight. The question of their origin must
be studied further.

The La Granja glass collection at the Hispanie Society
of America shows a certain unity, since most of the pieces
have a wheel-engraved and gilded floral decoration.
Nevertheless, in terms of style, La Granja's baroque and
classical periods can be clearly differentiated. The baroque
works are a sugar bowl and a small decanter decorated with
an incurving sunftower bouquet. This motif was used very

frequently in La Granja until 1787. The pieces from the
classical period include three covered jars, two drinking
glasses, and a sugar bowl. They are decorated with floral
garlands or simple borders, which were decorative devices
employed at La Granja between 1787 and 1810.

To surnrnarize, collections in Mexico and the United
States offer a wide selection of glass from all periods of
production at the La Granja Royal Glass Factory. Further
study of glass production in Mexico would help to identify
the exact origin of the La Granja-style objects.
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THE FRANKLIN GLASS FACTORY COMPANY, WARWICK,
MASSACHUSETTS, 1813-1816

AMANDA E. LANGE

As the population of the United States grew from 3.9 million
in 1790, the time of the first national census, to 12.9 million
in 1830, the demand for glass grew exponentially. The
almost universal use of glass windowpanes and the
neoclassical fashion for fanlights in the early 19th century
increased the need for the local production of window glass.1

The Jefferson and Madison embargoes and the War of 1812
stimulated the development of all types of manufactories in
response to the scarcity of imported goods. Encouraged by
the growing demand for window glass, bottles, and other
glass products, 44 American glasshouses were in operation
during this period.

The Franklin Glass Factory Company of Warwick,
Massachusetts (1813-1816) provides an excellent case
study of a glasshouse that was established in New England
during this time of growth and speculation (Fig. 1).2 It was
one ofmany industries that began after the Embargo of 1809,
prospered during the War of 1812, and ultimately failed
after the war ended and English importation resumed.

In the early 19th century, glass was an important
commodity in western Massachusetts. The War of 1812
resulted in four failed attempts to establish window
glasshouses in the Berkshires.3Confident of greater success,
Ebenezer Hall, William Cobb, Jacob Rich, Benjamin Tuel,
Samuel Fay, and Ebenezer Williams incorporated the
Franklin Glass Factory Company in 1812 for the purpose
of manufacturing hollow ware and window glass.

Warwick, Massachusetts, was a typical agricultural
community in the Connecticut River Valley. In 1810, the
town's 1,227 inhabitants supported such local manufactures
as a brick kiln, tanneries, grist-mills, and sawrnills.4Warwick
was, and still is, located in a remote area of the valley. Its
hilly terrain made transportation difficult and contributed
to its isolation. Greenfield, the nearest market town, and
the Connecticut River were about 22 miles away.

Ebenezer Hall came to Warwick as a schoolteacher, but
soon thereafter he assumed the position of doctor or
'physick' in the town.5 He won the confidence of many
people, was elected an officer of the town,6 and became a
trusted citizen. A November 10, 1859, article in the New
Hampshire Sentinel (Keene), written by 'J.W.' of
Monadnock No. 4,7 a friend of Hall's, provides sorne
background on the origin of a glasshouse in Warwick:

About this time, a man came to Warwick, Mass., with
Hartford bottles,8 as they were called, to sell. Dr.
Ebenezer Hall, of that town, asked him why they did not
make window glass at Hartford? He said it was because
they did not know how to take out the green colour and
render it transparent. Dr. H. thought if that were the case,
he might remedy the evil and immediately took sorne

pieces of the broken bottles, and with his blow pipe
melted them on charcoal and by the addition of certain
materials produced a globule of glass clear as crystal.

According to the same article (see Appendix), Hall then
visited the glasshouse of a Mr Sherman of Florida,
Massachusetts (located in the northern Berkshires), to try
his hand at making glass entirely from raw materials.9

Having successfully completed this work, Hall returned to
Warwick, assured of the success of a glasshouse. His
enthusiasm for the project and his powers of persuasion
helped to interest most of the townspeople in starting a
glasshouse, and 'glass mania' spread throughout Warwick 10

For information about the business itself, the best source
is a series of diaries kept by William Cobb, one of the
glasshouse's proprietors. In January 1812, Cobb, a
shopkeeper, noted in his diary that 'many articles of English
Goods very scarce and dear, - business dull.' Il The embargo
against trade with Great Britain had taken its toll on country
store merchants. Access to English manufactured goods was
almost nonexistent, and selling locally made glass to an
undersupplied market must have seemed like an inspired
business venture.

With an act of incorporation filed on February 6, 1812,
the Franklin Glass Factory Company was inaugurated. 12 In
the Franklin Herald (Greenfield), Hall announced the first
meeting of the company's stockholders, during which they
elected William Cobb as president, Richard Wastcoat as
treasurer, Ebenezer Hall as superintendent, and Samuel Fay
as agent for the proprietors. 13 On January Il, 1812, David
Bishop, a local bricklayer, agreed to work for Hall for '8Y2
months Laying Bricks and Stones for Glass house.' 14
Shortly thereafter, 'James Symes & family came to
Warwick, he being a Glass maker undertook to superintend
and construct the internal works of the Glass-house.' 15 In
his History of the Town of Warwick, Massachusetts,
Jonathan Blake identified Symes as a 'foreigner (a
Scotchman) of considerable ability, but of questionable
integrity'. Blake lamented his choice as superintendent
because of Symes's 'extravagant wages', 'complete
control', and 'ludicrous whims' .16 Although Hall was
superintendent of the factory, his 1ack of glassmaking
experience may have made it necessary for Symes to assume
greater control.

With the glasshouse nearing completion in January 1813,
Hall set out with his sister, Susan Hall, and his wife for
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The Franklin Glass Factory Company, Warwick, Massachusetts, 1813-1816

Fig. 1 Map of Warwick Centre, Warwick, Massachusetts, included in the Atlas of Franklin County, Massachusetts from Actual Surveys
by and under the Direction ofF. W Beers, New York: F. W. Beers and Company, 1871, 16. The Franklin Glass Factory Company was
located on the east side of the Orange Road, at the site of the Congregational church (no longer standing); photo courtesy of the Henry

N. Flynt Library, Historic Deerfield Inc., Deerfield, Massachusetts
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Hopkinton, New York. He spent the next two months
travelling throughout eastem New York State, hoping to
find skilled glassblowers for his new venture. Finding
experienced glassblowers in the early 19th century was
particularly problematic. Glassworkers needed considerable
technical skill, which could be obtained only through
rigorous training and long practice. The scarcity of trained
workmen in the United States meant that employers had to
go either to England or to the Continent to find suitable
workers - or to steal workers from other American
factories. 17 The theft of workers, or 'labor-scouting', by
rival glass firms was a continuing threat for most
manufacturers.

Cobb reported that 'Doctor Hall retumed from the
Westward, where he had been for 24 days to engage Glass
Blowers having engaged 5 to come on in a short time, paying
them a bounty of $100 each.' 18 Glassblowers were paid
handsomely. According to Cobb's diary, glassblowers began
to arrive from rival glass factories at Rensselaer and Sand
Lake, New York. 19

Sand was the crucial element in the making of good glass.
Sand for the manufacture of window glass had to be very
white and free of iron impurities, while sand for bottles could
be less pure. Two sources of sand are documented for the
Franklin Glass Factory Company. One was Cheshire,
Massachusetts: 'In the county ofBerkshire ... in a high hi1l in
Cheshire, are vast beds ofwhite sand, which is used in Florida,
in that county, and in Warwick, in the county of Franklin, in
the manufacture of glass.'20 In 1841, Edward Hitchcock,
president ofAmherst College, wrote that 'from sorne unknown
cause, the granular quartz in Cheshire, Berkshire county is so
much disintegrated, that it easily crumbles into a beautiful
white sand. This forms a good material for glass, and has been
employed for this purpose a number of years; formerly in
Cheshire and Warwick, Mass., and in Utica, N.Y., and at
present in Keene, N.H. It answers weil for crown and cylinder
glass. The quantity is inexhaustable [sic]' .21

The diaries of Jonathan Blake point to a second source.
They mention 'unloading sorne sand from Hartford,
Connecticut. '22 This sand may have been of poorer quality,
suitable for the production of bottles.

Potash and lime sources abounded in and around
Warwick, and a potash barn was set up on Samuel Fay's
property, near the glasshouse. A great supply of wood was
another necessity. Jonathan Blake, who was responsible for
keeping the glasshouse supplied with fuel, spent more than
a month cutting wood and hauling it to the factory. He noted
in his diary, 'We finished our job of drawing 114 cords of
wood from Cap't Morris' land for 2/9 cents a cord. '23

When the building of the glasshouse was completed, Hall
tumed his attention to manufacturing. On July l, 1813, Cobb
recorded that the factory had heated its first fumace.
However, flaws in the construction of that fumace resulted
in disaster. On July 28, 1813, Cobb reported that 'the
Melting fumace Cap gave way, before the Glass was melted
sufficient to blow and the Fumace and ten pots were lost.'
The melting fumace cap, or crown, formed the inner dome
of the fumace, where the glass batch was melted. When the
bricks crashed to the ground, the 'ten pots', or clay crucibles,
containing the glass were destroyed.24

The glasshouse resumed operations by September 5.
Cobb called the glass 'good' and noted that 'the Fumace
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stands weIl'. Nine days later, the Franklin Herald announced
that 'their fumace is in blast. A sett ofexperienced workmen
are engaged, and, we are informed are now making Glass,
equal in beauty and brilliancy to the best crown glass' .

The glasshouse produced cylinder window25 and bottle
glass. It sold panes in three sizes (six by eight inches, seven
by nine inches, and eight by ten inches), which were cut to
order in any pattern for fanlights, pictures, and clocks. A pair
of sash windows, which survives in the attic space of the
factory's store, was presumably made by the glasshouse (Fig.
2).26 The factory's windowpanes were sold in Boston, Hartford,
Greenfield, and the store in Warwick. They faced stiff
competition, however. In Boston, Franklin glass was sold
alongside Bristol crown glass, Boston crown glass, German
and Bohernian imports, and Chelmsford glass. Franklin's glass
was priced quite low, and only the German and Bohernian
glass was cheaper. The Franklin factory also made, but never
advertised, hoilow wares such as bottles,jars, and bowls. Glass
objects with a firm provenance vary tremendously in terms of
colour, ranging from aquamarine to amber. Botties, storage
jars, vials, and bowls also exhibit obvious defects such as
holes, irregular rims, and extreme thickness, pointing to a low
level of skill and craftsmanship (Figs. 3-6).

The New Hampshire Sentinel article (see Appendix)
reported that Hall made efforts 'to learn something of the
secret of rnixing [sand, potash, lime, and cullet], but did
not succeed'. When he attempted to observe the process,
'he found the rnixing was all done by a foreigner, in a tight
room, which he entered and made fast the door'. Given the
secrecy surrounding this process, Hall was forced to pay
for knowledge. By November 1813, he had set out again
for New York State, this time to purchase recipes for glass.
He eventually paid $500 for 'Receipts and instructions' on
the 'Art of rnixing the several compositions of Glass' from
Mr Leaman, superintendent of the Woodstock Glass
factoryY Cobb states that, upon his retum, Hall immediately
took it upon himself to rnix the glass for his factory.28

Financing fumace repairs placed a heavy burden on the
company. Despite efforts to raise additional funds by
appealing to the public's patriotism, the company was forced
to seek investors from as far away as Boston.29 By the end
of 1813, the glasshouse suffered an additional setback.
James Symes, who had been in Warwick for 20 months,
departed for ajob at the Crown Glass Works in Sand Lake,
New York.30 Hall, like other glasshouse proprietors, had a
contractual agreement with his workers. Typically these
contracts lasted no more than a year or two. Symes may
have been recruited by the competing glasshouse, or he may
have left for non-payment of his salary. Hall convinced the
glassblower Abel Minard to replace Symes and to take over
the superintendency of the factory.

Despite staff problems, by the end of 1813, the factory
had found several markets for its products. A November 30
advertisement stated that Franklin window glass of three
sizes was being sold by T. K. Brace & Co. in Hartford, 90
miles distant.31 Closer to home, the Franklin Herald carried
the following advertisement by Lyman Kendal, a Greenfield
merchant, on January 31, 1814: 'The Franklin Glass Co.
has deposited, for sale, a quantity of GLASS, at the Store of
Lyman Kendal. Merchants and others can be supplied on
the same terms as at the Factory'. This success was short
lived, however. In October 1814, Abel Minard died, and
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Fig 2 The Franklin Glass Factory Company store, built in 1815, located on the Orange Road, Warwick, Massachusetts. The upper attic,
north wall, has an original set of sash windows, presumably made by the glasshouse. On the Warwick map (Fig. 1), the store is listed as

the house of D. Hastings

the loss ofhis expertise in furnace building, heating, mixing,
and blowing glass was a significant setback for the factory.

Another search for funding and other support for the
glassworks was launched the following year. William
Cobb's trips to Boston failed to secure additional
investment, and by January 31, he was thoroughly
disillusioned with his involvement in the company. He
resigned his position as president, director, and treasurer,
'calculateing to pursue sorne other employment more
condusive to my health & comfort' .32 In February 1815,
Cobb recorded 'news of Peace with Great Britain arrived
at Warwick and caused great Joy' .33 His joy at the
conclusion of the War of 1812 must have been brief,
however. British merchants flooded the American market
with their products, and in most instances, irnported window
glass and bottles could be purchased more cheaply than
domestic products. The British govemment began to
provide export credits to glass manufacturers, who
sometimes shipped glass in huge quantities and sold it
below cost, putting American glasshouses at an even greater
disadvantage. One authority estimated that at least half of
the glasshouses built in the United States between 1808
and 1815 failed within five years of the signing of the treaty
of Ghentin 1814.34

Then, on February 8,1815, Samuel Fay, a glasshouse
proprietor, called in debts that the company owed him,
touching off a panic of suits from creditors. Stephen BalI
hired the factory for six months, enabling the company
to reorganize and to pay off its debts. 35 New officers
were elected by the company: Ebenezer Hall, clerk;
Jonathan Blake, Esq., first director, president, and
treasurer; and Richard Wastcoat, E. Williams, Ebenezer
Nickerson, and Abner Goodell, directors. According to
an 1815 survey of New England glass factories, the
Warwick glasshouse had two fumaces, ten crucibles or
pots, and ten blowers constantly employed. 36 By April
1, 1815, the factory had set up a store in Boston to sell
its glass and to give its workmen a place to shop. But its
ambitious strategy for production and growth did not
meet with success. By October 1815, Cobb had changed
his mind about the business he had helped to build. He
wrote that 'the Company having their property attached,
and unable to keep the Factory in operation, it was
thought adviseable to rent it, & myself with 5 others
hired it for 1 Mo' .37 The fumace failed on November
18, 1815, and Cobb reports settling with his workmen,
presumably paying them their wages before they sought
other work.38
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Fig. 3 Bottle, olive green bottle glass. Franklin Glass Factory
Company, 1813-1816. Paper label, inscribed in ink, reads:
'Property of Mrs. Joanna / Cherry Goodall Ellis / Made at glass
Factory / in Warwick early in / 17th-century also a / glass plate &
pitcher / now owned by E. B. & ?' Historie Deerfield Inc. (61.40),

museum purchase from Julia Snow. Photo: Penny Leveritt

On February 14, 1816, the Franklin glass factory was sold
at public auction to Capt. Mark Moore, who paid $2,350 for
it. He immediate1y sold one-third of the enterprise to
Ebenezer Nickerson, one-eighth to Richard Wastcoat, one
eighth to Jonathan Blake Jr., and one-eighth to Moses
Daniels. Cobb eventually purchased one-sixth of the
company and other real estate for $391.67.39 The reorganized
company was called Nickerson, Cobb, and Co. The investors
decided to reopen the factory and to run the fumace as long
as it would last. By May 12, 1816, new pots had been set in
the furnace. 4o An advertisement in the Franklin Herald
announced the reorganized venture on May 28, 1816:

Co-Partnership. The subscribers having formed a
connexion in business, under the firm of Nickerson,
Cobb & co. For the purpose of Manufacturing
Window Glass, at the Glass, Factory in Warwick,
respectfully inform the public that they have
commenced Blowing, and offer for sale 6 by 8, 7 by
9, and 8 by 10 Window Glass, Fan lights, picture and
dock Glasses, cut to any patterns, at reduced prices
for CASH. Traders in this vicinity may be supplied on
liberal terms. Nathan Nickerson, William Cobb, Mark
Moore, Richard Wastcoat, Jonathan Blake, Jr., Moses
Daniels, Warwick, May 15, 1816. P.S. Cash or Glass
will be given for a few tons of Potash.
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Fig. 4 Bottle, olive green botde glass. Franklin Glass Factory
Company, 1813-1816. The Pocumtuck Valley Memorial
Association's accession book, vol. 1 (1870-1881), describes this
gift as 'Three Glass BottIes. Made at the Glass Works in Warwick,
about 1812' .The association, Memorial Hall Museum, Deerfield,
Massachusetts (K 522), gift of Jonathan Johnson. Photo: Amanda

Merullo

Barter was the preferred method for transacting business
and exchanging goods in the Connecticut River Valley, with
cash rarely changing hands. The offer of reduced prices in
exchange for cash underlines the glasshouse's overwhelming
need for money. The company's supplies ofpotash, which was
used as an alkaline flux in the glass recipe, were running low.

By June 26, 1816, the cap of the glass fumace failed
again, and the business was halted for goOd.41 Ebenezer Hall
and many of ms workers left for Keene, New Hampshire,
the site of a rival glass factory. The failure of Warwick's
glasshouse resulted from several problems that afflicted
American glassmaking at that time: a lack of capital,
technical knowledge, and skilled workmen; a poor location
for transporting a product to market and for receiving raw
materials; and the resumption of foreign imports.

Warwick's ultimate misfortune almost obscures its
tremendous achievements, which induded raising thousands
ofdollars from local sources, constructing a factory complex
(which included a glasshouse, workers' housing, a
warehouse, barns, and a company store), and successfully
manufacturing glass.42
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Fig. 5 Jar, aquamarine bottle glass. Franklin Glass Factory
Company, 1813-1816. The Pocumtuck Valley Memorial
Association's accession book, vol. 2, reports that this object was
'made at the Warwick Glass Works and brought to Shelbume by
Lucy Carter, who married Dr. Bull in 1838'. The association,
Memorial Hall Museum, Deerfield, Massachusetts (MH F67), gift

of Mrs Julia E. Robbins, 1886. Photo: Amanda Merullo

ApPENDIX

'Manufacture ofWindow Glass'
New Hampshire Sentinel, November 10, 1859

Fifty years ago, the manufacture of window glass was
a secret in the bosom of foreigners. There were several
glass-houses, where glass was made in New England
- one in South Boston, where what was called 'crown
glass' was made. The molten material taken from the
fumace on the end of a rod, and then drawn out, by a
rapid rotary motion, into the shape of a wheel; the
centre, which adhered to the rod, forming what was
called a 'bull's eye', was, on cutting up, saved, and
used for shop and cellar windows, sorne specimens of
which may still be seen. At Chelmsford, Mass., and 1
believe at one or two places in Rhode Island, there
were glass-houses where cylinder glass was made; so
called because it was blown out in the form of cylinders
usually 8 or 10 inches in diameter and 30 inches long.
The cylinders were afterwards warmed in a fumace
and spread out and flattened into plates, to be cut up
into window glass. Much of the work was done by
Americans, but the mixing of the materials was a secret
with foreigners which they were careful not to disclose.
A heavy duty, being at that time paid on imported
window glass, the price of glass was two, three, or
four times what it is at this day, and there were many
who thought if they could only discover the secret,
the manufacture of glass would afford large profits.
ln the fall of 1809, the writer of this article passed
over the Green Mountains through Florida, Mass. to
Williams College. On the right hand of the road, on
the top of the mountain, stood a large stone and wooden
building called Sherman's glass-house, although no
glass had ever been made there, or any thing
approximated near to it. Mr Sherman, it was said, was
a farmer in good circumstances, worth several
thousand dollars, but of very httle scientific
knowledge. Sorne years previous, he had put up his
building, reared his fumaces, and commenced
experimenting in hope that by sorne lucky admixture

Fig. 6 Dish, aquamarine bott1e glass. Franklin Glass Factory Company, 1813-1816. The Pocumtuck Valley Memorial Association's
accession book, vol. 2, describes this object as a 'Glass Plate Made at the Warwick Glass Works and brought to Shelbume by Lucy
Carter, who married Dr. Bull in 1838'. The association, Memorial Hall Museum, Deerfield, Massachusetts (MH F66), gift of Mrs Julia

E. Rabbins, 1886. Photo: Amanda Merullo
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of materials he might chance to make glass. In this
way, it was said, he expended his whole estate to no
valuable purpose.

About this time, a man came to Warwick, Mass.,
with Hartford bottles, as they were called, to sell. Dr.
Ebenezer Hall, of that town, asked him why they did
not make window glass at Hartford? He said it was
because they did not know how to take out the green
color and render it transparent. Dr. H. thought if that
were the case, he might remedy the evil and
immediately took sorne pieces of the broken bottles,
and with his blow pipe melted them on charcoal, and
by the addition of certain materials produced a globule
of glass clear as crystal. With this, he was much
encouraged and determined to make trial with raw
materials. After a few experiments, he succeeded, and
couId show specimens of good glass entirely of his
own mixing. His success raised in him a strong anxiety
to make experiments on a larger scale. He had heard
of Sherman's glass-house on the mountain, and
addressed a letter to me, then a member of Williams
College, requesting me the next time 1 crossed the
mountain, to calI on Mr Sherman and see if he would
allow Dr. H. the privilege of an experiment in his
fumace. The request was granted on condition that he
defray his own expense of fuel, & c. Soon the Doctor
was on the ground and the fumace in blast for the
contemplated experiments. After a few trials, he carried
home with him several specimens of good glass. At
this the people in Warwick were greatly excited. There
was a perfect glass mania. A glass-house must be put
up at once. The timber, boards, and other materials
were speedily on the ground. A large building was
erected on the spot where the orthodox congregational
meeting house now stands. In the mean time Dr. H.
visited several glass-houses to see the construction of
the fumaces, and learn what he could of the modus
operandi. He made efforts also to leam something of
the secret of mixing, but did not succeed. He thought
by careful watching he might perhaps get sorne light;
but he found the mixing was all done by a foreigner,
in a tight room, which he entered and made fast the
door.

On his retum, he superintended the erection of the
fumaces, being guided by what he had seen and what
he could leam from books. In a few months, perhaps 1
might say weeks, from his retum from the Green
Mountains, all was ready to 'heat up', and the whole
town were on the tiptoe of expectation. Glass was
made, and in considerable quantities, and it found a
market. The writer received a box (with a note of
thanks) for aid which he had afforded, which was more
than tenfold ample compensation for all his trouble.
But from the beginning the business was not well
managed. It was a hasty, random movement, and soon
the company were aground, and the manufacture of
glass in that place was at an end.

Dr. Hall then went to Keene and found
encouragement to start the bvsiness there. The upper
glass-house, a Httle North of the village, was erected
and put into operation, and for a considerable time
did a pretty large business. After a while another glass-
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house was erected, near where the railroad to Troy
now runs and was in full blast. The art of mixing being
no longer a secret, Dr. H. left and went to New York,
near Kaatskill mountains, and put business into
operation on a larger scale and with greater profits, at
least to himself than ever before. If report is true, he
became quite wealthy. But after a while, fmding a great
demand for glass in the Westem States, he went to
Michigan, and with his sons, put up a factory, and for
many years fumished the regions about and beyond
him with a large portion, not only of their window
glass, but, to a considerable extent of glass ware also.
He is yet supposed to be living, but has retired from
active business, and must be approaching near to four
score years of age.

J.w.
Monadnock No. 4
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ENGRAVERS' DESIGN BOOKS, 1860-1880

JANE SHADEL SPILLMAN

ln the third quarter of the 19th century, engraved glass
became very popular in the United States. Engraving
departments were added to factories that produced fine
tableware, such as the New England Glass Company and
the Boston and Sandwich Glass Company in Massachusetts.
Glasshouses offered their customers the option of having
pressed tableware decorated with engraving. This passion
for engraved glass was not unique to the United States. It
was also found in Europe, and the trend probably originated
in Bohemia, which seems to have had the greatest number
of engravers at that time.

Identifying the work of individual engravers is difficult,
and attributing designs to specific glasshouses is nearly
impossible because sorne popular motifs, such as grapes
and grape leaves, were made everywhere. However, several
19th-century engravers' design books survive, and 1 will
discuss a few of them here.

The most complete example of these books belonged to
an engraver named Henry Fillebrown. Born in 1839, he was
the son of Samuel Fillebrown, a cutter at the New England
Glass Company in East Cambridge, Massachusetts. The
family was of English origin, and when Samuel arrived in
Boston in the 1830s, he had already been trained as a cutter.
ln 1854 or 1855, when he was 15 or 16, Henry was
apprenticed to Franz Doms, an engraver at the firm. His
training lasted only two or three years, which was short by
European standards. Information about Doms is sketchy,
but Louis Vaupel, who also worked as an engraver at the
company from 1851 to the early 1880s, mentions Doms
and his apprentice several times in his diaries. Doms had
worked at the New England Glass Company in the 1840s
and then left. He returned to the firm in 1852, and he left
again in 1857. Vaupel was German, but it is not clear whether
Doms was German or Bohemian. At any rate, he was, like
Vaupel, a European who came to the United States as a
journeyman engraver.

From 1853 to 1856, Vaupel trained Henry Barnes
Leighton as an engraver. Leighton was the son of the blowing
room's foreman, John H. Leighton, and the grandson of the
firm's first superintendent, Thomas Leighton. Henry
Leighton was born in 1837. When his apprenticeship ended
at the age of 19, he worked for the New England Glass
Company for several years. He later served in the army
during and after the Civil War, then returned to Cambridge
as an engraver at one or more of the glasshouses in the
Boston area.

At that time, the engraving department at the New
England Glass Company had two, three, or four engravers,
who were supervised by the cutting shop's foreman. Payroll
records indicate that, by the 1870s, the number of engravers
had grown to six, accounting for about 10% of the cutting
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department's payroll. Henry Fillebrown, Henry Leighton,
and Vaupel probably made most of the pieces that have
descended in their families, although Vaupel is thought to
have engraved sorne of the Leighton family pieces as weIl.
abjects that have been handed down in the farnilies of other
New England workmen were also likely made by Vaupel,
who held the title 'head engraver' from the late 1860s.

Henry Fillebrown's pattern book (Fig. 1) contains more
than 400 numbered drawings, mostly of borders and
cartouches. The coyer and twelve pages of a sirnilar book
owned by Vaupel were given by his granddaughter to the
Museum of Fine Arts in Boston. The numbered designs in
these two books are identical, which means that these were
company designs, not individual ones. Each book has a
separate section of unnumbered designs, which may be
individual creations by the engravers. The twelve surviving
pages of Vaupel's book contain an address where he lived
from 1872 to 1877, but it is likely that he compiled the
book before that time. Fillebrown's book is undated, and it
may be earlier than Vaupel's volume. It seems likely that
the engravers were required to draw the patterns as part of
their training. Each of these workmen owned his own
treadle-operated engraving apparatus and a set of wheels,
and the drawings would have been part of that equipment.
Fillebrown's book was probably compiled in the mid to late
1850s, the period of his apprenticeship and early work.

In 1860, Fillebrown married Emily Burdakin, the daughter
of Joseph Burdakin, a New England Glass Company cutter.
The tumbler shown in Figure 2 was made for her. One side
shows a dog (Fig. 2b) somewhat sirnilar to that found in the
pattern book (Fig. 3). Since this is one of the numbered
designs, we rnight expect to find it on other New England
Glass Company engraved glass. Fillebrown's career, like
Leighton's, was varied. From 1865 to 1870, he was an
engraver at Hobbs, Brockunier & Company in Wheeling,
West Virginia. This firm had been established by workers
who left the New England Glass Company in the 1840s.
From 1870 to 1877, Fillebrown was back at the New England
firm. In 1878, at the age of 39, he went to Meriden,
Connecticut, to engrave for the Meriden Glass Company. At
sorne point in the 1880s, he left glass engraving entirely.

Figure 4 shows a page with unnumbered designs from
Fillebrown's book, and Figure 5 presents sorne ofthe regular
New England Glass Company designs. At least three glasses
in The Chrysler Museum ofArt in Norfolk, Virginia, match
designs in the book. AIl of these objects descended in the
BarnesfLeighton family and were given to the museum by
a descendant. Figure 6 shows a basket of flowers design
from the book. A cologne bottle in the Corning Museum of
Glass collection has a sirnilar basket on one side, as weil as
an inscription dated 1856. It is a Leighton family piece.
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Fig. 1 Page from Fillebrown design book showing designs 1-16

Henry Leighton's apprenticeship ended in 1856, and farnily
tradition rnaintains that the bottle was engraved by Vaupel,
which is certainly possible. The object is also decorated
with a scene that looks rather European.

One page of the pattern book (Fig. 1) shows the initiaIs
'HL' on the lower right of design no. 15. This raises the
possibility that the design book was originally created by
Henry Barnes Leighton, Vaupel's apprentice, rather than
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Fig. 2 Tumbler engraved by Henry Fillebrown about 1860.
Private collection

by Fillebrown. Leighton's initiaIs, 'HBL' or 'HL,' arefound
with several of the designs, while Fillebrown's initiaIs do
not appear at all. A decanter, part of a set engraved with

Fig. 3 Page from Fillebrown design book showing
dog and deer design
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pattern no. 14, initially belonged to Leighton's father. It
was probably engraved about 1855-1860, which helps to
date the patterns. Another Leighton farnily pieee, a tumbler
in the Corning collection, shows border design no. 167 at
the top. The lower section of this object is sirnilar to several
designs in the unnumbered section of the pattern book.
Leighton and Fillebrown were orny a couple of years apart
in age, they served their apprentieeships at the sarne time,
and they both worked at the Meriden Glass Company
between 1876 and 1878. They seem to have overlapped
there for about six months, until Leighton's death at the age
of 41. Sinee Leighton's farnily was still in Cambridge, it
seems reasonable that Fillebrown might have been given
his colleague's engraving book. However, he left engraving
shortly after that, so the book was not used after 1880. It
contains a wealth of designs that can be used to identify
New England Glass Company engraved tableware.

Fig. 4 Page from Fillebrown design book showing
unnumbered design

The orny sirnilar (and sirnilarly dated) book from an
American factory is another hand-drawn volume from the
collection of the Oglebay Mansion Museum in Wheeling,
West Virginia. It had been in the possession of a Hobbs,
Brockunier factory salesman, and it carne to the museum
from his farnily. Like the Vaupel and FillebrownILeighton
volumes, it seems to be a design book, and it even includes
priees. Sorne of the patterns are similar to those found in
the New England book, and because Fillebrown worked at
Hobbs, sorne of the work may even have been done by the
same engravers. AlI in all, however, the patterns are much
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Fig. 5 Page from Fillebrown design book showing designs 362-72

simpler in the West Virginia volume. The star is a universal
pattern that appears several times in the New England
company's catalogue, and it was certainly produced in
Europe as well.

Very simple engraved patterns can also be found in the
trade catalogues of factories whose primary product was
pressed glass tableware. Patterns shown on one page of a
1874-1875 catalogue from Bakewell, Pears & Co. of
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Fig. 6 Page from Fillebrown design book showing a basket of
flowers design
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Pittsburgh were probably available on more than one pressed
design. At the same time, another Pittsburgh firm, King,
Son & Company, offered various engraved designs on
pressed or blown glass blanks. The Beatty company of
Tiffin, Ohio, also advertised engraving on pressed glass in
the 1880s, and 1am sure that many pressed glass companies
employed one or perhaps two engravers to do this work in
the 1870s and 1880s.

The Fillebrown design book is the most extensive record
for engraved glass produced in the 1860s and 1870s. As
such, it should be a useful tool for identifying New England
Glass Company pieces and glass styles of that time.
Although the book is still in the possession of Fillebrown's
family, a microfilm copy is available to researchers in the
Juliette K. and Leonard S. Rakow Research Library of The
Coming Museum of Glass.

JANE SHADEL SPILLMAN
Curatorial Department, The Coming Museum of Glass, One

Museum Way, Coming, New York 14830-2253, US
E-mail: spillmanjs@cmog.org



L'USAGE ET L'OBJET: EXEMPLES CHOISIS DE LA COLLECTION
DE CRISTAL DU PALAIS ROYAL DE MADRID

CRISTINA MUR DE Viu

Les collections gérées par le Patrimoine National (plus de
150.000 objets inventoriés) ont une histoire qui n'est pas
celle d'une collection de musée traditionnel. Aujourd'hui,
ces objets sont des biens appartenant à l'Etat, mais ils sont
liés à la monarchie pour l' exercise des fonctions
représentatives, rôle qui lui a été atribuée par la Constitution
de 1978. Ils ne sont donc pas le résultat d'une récolte
systématique selon des critères chronologiques ou
artistiques, mais ils ont eu une vie pre-muséale en tant
qu'objets quotidiens et aussi comme objets chargés d'une
valeur artistique et symbolique. Cette approche au délà du
sens purement utilitaire n'est pas moderne. Quelques
exemples choisis nous montreront cette double perspective.

Le Palais Royal de Madrid, en plus d'être le siège du
pouvoir, a été une résidence. Comme telle, la décoration
des salles ainsi que les objets réunissent une double fonction:
être des objets utilitaires, d'usage quotidien, et en plus porter
les signes de la magnificence de la monarchie, et servir la
propagande et l'exaltation des rois.

La collection de cristal de Patrimoine National, qui réunit
plus de 22.000 pièces, renferme de nombreux exemples de
cette double fonction. Bien que la considération pour ces
objets ait évoluée au fil de temps, on verra, à travers un
éventail d'exemples, que certains objets rallient la beauté
et le symbolisme au sens purement utilitaire.

Les plus anciens objets conservés possèdent déjà un
caractère symbolique. Parmi ces pièces, on peut mentionner
celles qui sont gardées dans les réliquaires des monastères
sous le patronage royal. Un des plus beaux exemples est
illustré par le verre du Monastère des Descalzas Reales à
Madrid, dont la partie centrale montre dans un médaillon le
portrait du roi Charles II (dernier de la dinastie autrichienne
dans notre pays, 1665-1700), entouré par l'inscription 'REX

CATOLICUS CAROLUS II D. G. HISPANlARUM INDIARUMQUE' .Ce verre
précieux est chargé d'un caractère religieux: le Roi était la
majesté catholique de tous les territoires de la couronne de
l'Espagne, et pour le bon accomplissement de son destin il
devait compter sur l'aide de Dieu.

L'avènement de la dynastie des Bourbons avec Philippe
V (1700-1746) apportera de remarquables nouveautés dans
les arts décoratifs. Parmi elles, la promotion des arts par la
création des manufactures royales, comme la Royale
Manufacture de La Granja. La collection de cristal du Palais
Royal conserve un ensemble d'objets de cette manufacture,
tous exemples des liens exceptionnels qui les attachaient à
la monarchie. 1 C'est Charles III (1759-1788) qui assurera
la promotion et la réorganisation de la manufacture, avec la
construction d'un nouveau bâtiment. Sous son règne, le pays
connaîtra une profonde rénovation culturelle, caractéristique
du siècle des lumières. On peut trouver un témoignage de
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ce lien étroit entre le roi éclairé et la culture, dans ce miroir
avec le portrait de Charles III portant une armure à la
romaine, oeuvre du maître graveur Lagru, datée de 1789, et
qui est conservée dans la Salle de Lecture de la Bibliothèque
du Palais Royal.

Ces allusions à la monarchie dans la décoration des objets
de la Manufacture de La Granja continueront dans les
périodes suivantes. Cela apparaît clairement dans cette belle
carafe en opaline blanche, avec décoration florale et
l'inscription 'Viva Carlos y Luisa' dans sa partie centrale,
inscrite dans une couronne de laurier avec ruban rose (Fig.
1). Mais les principaux motifs décoratifs dans les objets de
La Granja conservés au Palais sont les blasons des Bourbons.
La douzaine des verres conservés présentent les armes
royales avec petites variations, mais toujours entourées par
l'ordre de la Toison d'Or et surmontée de la couronne royale.

Fig. 1 Carafe en opaline blanche avec l'inscription 'Viva Carlos y
Luisa'. Manufacture Royale de La Granja. Période de Charles IV

D'autres verres gravés nous montrent la compétence des
maîtres graveurs de La Granja. Décorés de chinoiseries,

Note d'auteur. Tous mes remerciements à Aurelien Gabarit pour
son aide précieuse pour la correction du texte.
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paysages, scènes, motifs floraux. Toutes les pièces de cette
manufacture ont été très appreciées par les rois: elles
n'étaient pas considérées comme des objets utilitaires, mais
comme des objets précieux, qu'ils conservaient dans leurs
cabinets privés avec d'autres objets rares et décoratifs. Par
exemple, on sait que le roi Ferdinand VIT gardait des verres
de La Granja parmi les objets décoratifs de sa propre
chambre à coucher2

• De même, la reine Victoria Eugenia,
pour le réamenagement des appartements privés du Palais,
choisira des pièces de la manufacture pour les vitrines de
son salon de musique: des verres ornés par motifs floraux
ou la belle opaline du roi Charles IV (1788-1808).

D'autres objets de La Granja, conservés dans la
collection, étaient néanmoins considérés selon leur aspect
utilitaire et d'usage: des verres en deux tailles (pour l'eau
et pour le vin) décorés de la couronne royale.

A la fin du 19ème siècle, une autre manufacture rivalisera
avec La Granja pour les commandes du Palais. C'est la
manufacture de Cifuentes, Pola et Cfa. à Gij6n.3 Les prix
des produits étaient beaucoup plus competitifs que ceux de
La Granja. Bien que n'ayant pas des liens avec la monarchie,
les habiles commerçants de Cifuentes profiteront des
nouveautés téchniques pour associer l'image des rois à leurs
productions. Ce pot à beurre avec le portrait du roi Alphonse
XII (Fig. 2 et 3) est un objet original et anecdotique bien
que cette technique de photographie sur verre ait été
employée pour d'autres objets comme des vases à fleurs.
La propagande, l'utilisation de l'image du roi, en plus des
prix économiques, feront de la manufacture de Gij6n la
bénéficiaire de la plupart des commandes de services de
tables, et autres objets décoratifs en verre, sous le règne de
Alphonse XII (1875-1885).4

Fig. 2 [recto] et Fig. 3 [verso] Pot à beurre avec le portrait du roi
Alphonse XII. Manufacture de Cifuentes, Pola et cia., 1878.

Photographie sur verre

Le double caractère du Palais Royal, lieu de
répresentation et lieu de résidence, nous permet conserver
dans la collection de cristal des objets artistiques, choisis
aussi bien selon des critères tant fonctionnels qu'esthétiques.
Les tables royales sont l'exemple par excellence de cette
combinaison, symboles d'un cérémoniel précis, régi par une
étiquette modifiée au cours du temps. La table du roi, dressée
traditionnellement dans les appartements privées, devint
vers le milieu du 19ème siècle une table officielle, pour
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laquelle furent commandé des objets aux centres de
production les plus prestigieux, à la recherche de la qualité
des matériaux, au même temps que la beauté esthétique.
Ces services de table montrent l'évolution téchnique et les
goûts artistiques de chaque moment.

De la période de Ferdinand VIT (1808-1833) on conserve
un ensemble connu sous le nom de la cristallerie des vertus,
magnifique exemple de répresentation en objets utilitaires,
en plus de décoratifs, d'un répertoire des symbols, des
idéaux. À la quotidienneté d'un service de table s'incorpore
une réflexion sur les valeurs nécessaires au citoyen
exemplaire, dans le nouvel ordre inspiré par la pensée des
Lumières et basé sur l'homme et sa capacité d'analyse de
la réalité. Parmi la centaine des pièces conservées, on
distingue plus de quarante allégories différentes: allant des
vertus traditionnelles aux valeurs universelles, en passant
par les représentations des principes inspirateurs du
nouveau temps des Lumières, et nécessaires pour le premier
citoyen de la Nation, le Roi: l'Instruction, la Science, la
Justice, la Politique, la Capacité, le Commerce (Fig. 4).5

Fig. 4 Allégorie de la Politique. Cristallerie des vertus. Période
de Ferdinand VII

C'est sous le règne de Isabelle IT (1833-1868) que furent
commandés de nombreux services pour le Palais Royal. Les
Inventaires établis en 1841 et 1871, font référence à
plusieurs ensembles et montrent une riche diversité des
modèles.6

Plusieurs circonstances ont favorisé les nouveaux achats.
Les cristalleries, avec la porcelaine, l'argenterie et d'autres
ornements décoratifs constituent les services des tables
royales, une mise en scène soignée, chargée de symbolisme.
L'évolution de l'étiquette, dans la deuxième partie du 19ème

siècle, ainsi que la disposition de la salle à manger au Palais,
sont des éléments qui ont conditionné la nature des
commandes.

L'arrivée des Bourbons en Espagne a modifié la rigide
étiquette de la cour espagnole. Dans la première moitié du
19ème siècle, les mets étaient servis dans un ordre fixe et
établi dans le ménu, qui indiquait non seulement l'ordre
des plats, mais aussi des vins accompagnant pour chacun
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d'entre eux, et donc nécessitant différentes coupes, de
plusieurs tailles et parfois, de plusieurs couleurs. Et en ce
qui concerne l'aménagement de la salle à manger au Palais
(alors que la famille royale utilisait traditionnellement des
appartements privés), c'est à partir du règne d'Isabelle II
qu'un éspace destiné aux banquets publics, à la table
officielle, fut instauré au Palais: la Salle de Colonnes.7

Cela explique que les commandes se succèdent pendant
la deuxième moitié du siècle. Dans les ensembles conservés
dans la collection, on peut distinguer des cristalleries taillées,
décors à simplies et utilisées quotidiennement, et que l'on
oppose à celles qui sont gravées des armes royales,
commandées pour les banquets officiels. Dans la première
catégorie, on conserve un bel exemple dont le motifdécoratif
principal se compose d'ovales avec des tailles en pointe de
diamants et en forme d'éventail.

L'inventaire de 1841 mentionne déjà une belle cristallerie
décorée des armes royales: dans la partie centrale de chaque
pièce est gravé le blason royale, écartelé en chateaux et
lions, avec des fleurs de lys et entouré par la Toison d'Or.
Cette décoration est très importante et symbolique étant
donné l'agitation politique du moment et le besoin de
renforcer l'image de la reine dès le début de son règne. La
cristallerie peut être datée de la minorité d'Isabelle II, à la
fin des années trente.8

La cristallerie d'apparat est la commande la plus
significative de cette période. D'après la documentation,
on sait qu'au printemps de l'année 1846, la cour avait besoin
d'un grand ensemble de porcelaine, cristal, chandeliers et
de textiles, destinés à une table de cent cinquante à deux

cents couverts, 'tout parmi le plus supérieur et élégant et
des goûts plus modernes, avec la magnificence royale que
Sa Majesté souhaite lorsqu'elle veut organiser des
banquets' .9

La commande de cet ensemble est adressée à l'homme
de confiance de la Maison Royale à Paris, le colonel Valdés
d'Aiguer. Ce dernier envoyait au Palais les dessins et les
échantillons de chaque objet, afin de que la Reine puisse
faire personnellement le choix des modéles et des motifs
décoratifs, d'un service de table destiné à un usage officiel,
mettant en avant un Etat moderne, dont la Reine était la
prémière représentante. Tout dévait, donc, être
soigneusement choissi: les objets alliaient à la beauté
esthétique des fonctions de représentation, étant donné leur
usage et leurs destinataires.

Les documents conservés montrent que les commandes
n'étaient pas faites directement aux manufactures mais à
un fournisseur parisien, Camille Ladvocat, qui était
l'intermédiaire entre les clients et les manufactures. Les
factures font reférence à des pièces de cristal faites pour Sa
Majesté la Reine d'Espagne, décrites comme 'tulipes à
double balustre, gravées en medaillon chiffre et couronne'.
On remarque la réserve octogonale, doublée en rubis, avec
le chiffre couronné de la reine Isabelle II, et que l'on retrouve
sur toutes les pièces, aussi bien les coupes que les carafes.

Par la correspondance du Colonel Valdés d'Aiguer
(1848) on sait également que l'achat des objets ne se fit pas
sans problèmes. La manufacture Baccarat, bénéficiaire de
la commande, demandait à être payée à l'avance pour la
réalisation des pièces, toutes gravées avec les initiales et la

Fig. 5 Bouteilles de la cristallerie du Roi Francisco de Asis. Manufacture de Sèvres, France
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Fig. 6 Coupe de la cristallerie 'Alphonse' du Roi Alphonse XIII.
Manufacture Moser, Republique Tchèque, 1916. Cristal taillé avec
décoration oroplastique et blason du roi d'Espagne, peint à l'email

polychrome

1 Pour ce qui concerne les objets de la Manufacture de La Granja
de la collection du Palais Royal, consulter Ma T. Ruiz Alcon, Vidrio
y cristal de la Granja, Madrid: Instituto Diego Vehizquez, Consejo
Superior de Investigaciones Cientfficas, 1985; et P. Pastor Rey de
Vinas, La Real Fdbrica de Cristales de La Granja: Historia.
Repertorios decorativos y tipologias formales, Segovia: Arte
Segovia, 1998.
2 Cf. Inventario de Bienes ralizado par la testamentaria de Fernando
VII (1834). Archivo General de Palacio, Leg. 4807, Microfilm 2052.
3 Fondée à Gij6n, Asturies, en 1844. Sur cette manufacture: Arte
e industria en Gij6n (1844-1912): Lafdbrica de vidrios de
Cifuentes, Pola y Cia., Oviedo: Museo de Bellas Artes de Asturias,
1991.
4 Voir Archivo General de Palacio, Secci6n Administrativa, Leg.
870.

une exceptionnelle taille: des motifs végetaux entourent têtes
de griffons. L'initiale du roi avait était choisi par la reine
Isabelle II, par le roi Francisco de Asis, par le roi Alphonse
XII. Peut-être, le roi voulait-il donner continuité au nom de
son père, mort avant sa naissance, en employant la même
décoration.

couronne, qui n'avait pas d'autre destinataire possible que
la Reine d'Espagne. L'homme de confiance rapporte
également combien la gravure des pièces a été 'une oeuvre
très longue et qui a posé de beaucoup des problèmes' .10

En 1848 arrivaient les derniers envois de cet ensemble,
qui allait être très employé durant le règne d'Isabelle II lors
des banquets à la Salle de Colonnes du Palais, espace dont
la décoration est enterprise dès les années 40, pour y
organiser des concerts, réceptions, fêtes et banquets
d'étiquette avec toute la splendeur et tout le rayonement
propres à la royauté. Malgré les pertes dues à l'usage
fréquent, lion conserve plus de quatre-cents pièces: carafes
de deux tailles et coupes (champagne, eau, vin rouge, vin
du Rhin en couleur verte, faites à Francfort sur Maine, vin
de Graves - jaune -, xérès, liqueur).12

Un autre ensemble exceptionnel de la fin du 19ème siècle
a été sauvegardé: la cristallerie du roi Francisco de Asis
(prince consort de la reine Isabelle II). Cette magnifique
cristallerie est remarquable aussi bien pour la qualité du
cristal, d'une finesse extraordinaire, que pour les motifs
décoratifs qui ornent chaque pièce: à la base de l'objet, une
taille radiale en forme d'étoile avec une fleur de lys au
centre; dans la partie centrale, deux écus ovales en oblique,
celui des Bourbons, avec les trois fleurs de lys, à gauche, et
à droite, les armes royales d'Espagne, écartelé en chateaux
et lions et chargé au coeur d'un écusson avec trois lys. Sur
ces deux écus, la couronne royale et deux palmes
entrelacées, symbolisent le mariage; dans la partie inférieure,
la Toison d'Or et les initiales 'F' et 'A', de Francisco de
Asis. Cette décoration est completée dans la partie
supérieure des pièces par une bande des motifs
géometriques13.

Toute cette riche ornementation et les belles lignes des
pièces de cette cristallerie montrent l'extraordinaire
sensibilité artistique du commanditaire. Le Roi Francisco
de Asis, à la date probable de la commande (autour de 1878,
quand lui et la reine étaient déjà exilés en France), n'a oublié
aucun référence à la dynastie des Bourbons, qui, après une
période difficile, occupait à nouveau le trône espagnol (en
1875, Alphonse XII, fils de la reine Isabelle, avait restauré
la dynastie en Espagne). Le Roi Francisco passait des
longues périodes à la cour espagnole: peut-être cette
cristallerie rappelait-elle l'histoire des Bourbons et la
légitimite de la couronne (Fig. 5).

Ce rappel à l' histoire et à la dynastie des Bourbons s'est
poursuivi au 20ème siècle. Ainsi, avec les cristalleries plus
modernes conservées dans la collection du Palais Royal
telles celles d'Alphonse XIII (1902-1931). II s'agit d'une
belle cristallerie produite spécialement pour le roi espagnol
par la manufacture tchècque Moser, c'est la cristallerie
'Alphonse' (1916).14 La production de cette manufacture
était très appreciée et avait un statut d'exclusivité et de
première qualité, étant très demandée par l'aristocratie et
les monarques de différents pays. Le modèle Alphonse,
proche du modéle 'splendide', suit la tradition décorative:
le blason des bourbons est placé dans la partie centrale de
chaque pièce (Fig. 6).

L'autre cristallerie de cette période, datée des années 20
et realisée par la Compagnie des Cristalleries de Baccarat,
suit l'autre motif décoratif. 15 À cette occasion, c'est l'initiale
du roi, la lettre 'A' couronnée, qui personnalise l'objet
comme objet répresentatif. Cette initiale est encadrée par
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5 Sur cette cristallerie: F. Femandez-Miranda et Ma L. Sanchez
Hernandez, 'La cristaleria de las virtudes conservada en el Palacio
Real de Madrid', Reales Sitios, 87, Madrid: Patrimonio Nacional,
1987,21-8; C. Mur de Viu, 'Cristaleria de las Virtudes', La ilusi6n
de la belleza: Una geografia de la estética, catalogue de
l'exposition, Madrid: Caja de Ahorros dei Meditemineo, 2001,
210-13.
6 Pour ceux inventaires: Archivo General de Palacio, Secci6n
Registros, Libro 529 (1841) et Archivo General de Palacio,
Secci6n Administrativa, Leg. 762 (1871).
7 Sur l'art de la table au Palais Royal: En tomo a la mesa. Tres
siglos deformas y objetos en los Palacios y Monasterios Reales,
catalogue de l'exposition, Madrid: Patrimonio Nacional, 2000.
8Il s'agit d'une période très bouleversée de l'histoire de l'Espagne:
malgré l'anulation en 1832 par Ferdinand VII de la prohibition
aux femmes d'accéder au trône, les partidaires de l'héritier Carlos
Maria Isidro (frère du roi) déclanchent la Guerre Carlista (1833
1840), qui provoque l' inestabilité politique, et accélére la mayorité

de la reine Isabelle II (1843, aux 13 ans).
9 Archivo General de Palacio. Secci6n Administrativa, Leg. 870.
JO Pour la lettre du Colonel Valdés d'Aiguer, consulter Archivo
General de Palacio, Secci6n Administrativa, Leg. 410.
)) Des remplacements sont commandés en 1858, 1859 et 1861.
12 Pour cette commande, consulter C. Mur de Viu et L. Sanchez,
'La mesa de gala de Isabel II', En tomo a la mesa [note 7].
13 La cristallerie a été probablement commandée à la manufacture
de Sèvres, à la fin des années 70. Consulter Archivo General de
Palacio, Secci6n Administrativa, Leg. 870; et P. San Roman,
'Cristalerias reales francesas de Fernando VII e Isabel II' , Reales
Sitios, 116, Madrid: Patrimonio Nacional, 1993,2-12.
14 Consulter Moser: Joya del Cristal de Bohemia, catalogue de
l'exposition, La Granja: Fundaci6n Centro Nacional dei Vidrio,
2000.
15 Consulter Baccarat: Una historia del cristalfrancés, catalogue
de l'exposition, La Granja: Fundaci6n Centro Nacional dei Vidrio,
1997.

CRISTINA MUR DE VIU
Palacio Real de Madrid, Calle Bailén, 28071 Madrid, Spain

E-mail: cristinamurdeviu@hotmail.com

255



THOUGHTS ON THE EARLY FAVRILE GLASS OF LOUIS C. TIFFANY

ALICE COONEY FRELINGHUYSEN

Islamic glass was a focus of the 2001 congress of the
Association Internationale pour l'Histoire du Verre. It is,
therefore, appropriate to examine the early Favrile glass of
Louis C. Tiffany (1848-1933), one aspect ofAmerican glass
that was inspired, in part, by Islamic glass. This paper
concentrates on the earliest years ofTiffany's blown glass
by isolating a group of glasses that can be firmly dated to
the very first years ofFavrile's production. The paper also
attempts to provide new insights into this aspect of the
multifaceted career of one ofAmerica's premier artists of
the late 19th century. 1 will discuss Tiffany's initial
involvement in blown glass, and 1 will reconsider the first
three or four years ofTiffany Favrile glass based on sources
that have recently come to light. The latter discussion will
centre on examples in the collection of The Metropolitan
Museum ofArt.

The primary impetus for this reconsideration ofTiffany's
early Favrile glass is the opportunity 1 had to examine in
sorne detail a group of Tiffany-related archivaI materials
that was offered at Christie's, New York, in December 2000. 1

The archives included photograph albums, scrapbooks,
sketches, correspondence, and ledgers, ail from the
collection ofLeslie H. Nash (1884-1958). He was the son
ofArthur J. Nash (1849-1934), superintendent ofTiffany 's
glassworks from 1892 or 1893 until the firm stopped
production in 1928. The important role that Arthur Nash
played in developing Tiffany glass has never been fully
understood. His two sons, Douglas and Leslie, came to work
at the factory, and Leslie worked in various full-time
positions from 1908 until he established his own company
about 1929.

The Nash archives also included (although they were
not offered for sale at the same time) several versions of a
manuscript titled 'Tiffany Favrile Glass', written by Leslie
Nash.2 Instead offocusing on insights provided by the Nash
manuscript, this paper will concentrate on interpreting the
images in a small album containing sorne 60 photographs
of Favrile glass.3 These original Tiffany photographs will
provide new information for the dating of the earliest
examples ofblown Favrile glass.

Tiffany's work in glass for windows had begun in the
late 1870s at Thill's Empire State Flint Glass Works in
Brooklyn. Later, he moved on to the Heidt Glass Furnace,
also located in Brooklyn. In 1892, however, Tiffany
established his own glasshouse at Corona, in Queens, New
York. By that time, he had already made sorne significant
advances, melding glass of different colours, while it was
still in a molten state, to achieve various effects of shading
and texture, as weIl as subtle colour variations. Tiffany's
factory was destroyed by fire in October 1893, and this event
gave rise to the confusion over the starting date ofhis blown
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glass.4 Shortly after the fire, the factory was rebuilt, and it
became the site ofTiffany's first experiments in the making
ofblown glass vessels.

A look at Tiffany's earliest interior schemes, an area little
explored to date, provides insight into his experimental work
in blown glass. These interiors reveal that the first blown
glass produced under Tiffany's direction, which was used
in lanterns and lighting shades, may actually date to as early
as the mid 1880s. For example, in the top-floor studio of
the home that he designed on Madison Avenue at 72nd
Street, Tiffany displayed a forest ofblown shades, suspended
from the ceiling in the manner of Islamic mosque lamps
(Fig. 1). The house, completed in 1885, was described in
great detail by the press. Unfortunately, the earliest known
published photographs ofthe studio's interior date to 1900.5

Therefore, one cannot be absolutely sure that the blown
lanterns date to 1885; they may have been installed slightly
later.

ln 1891-1892, Tiffany utilized blown shades for lighting
fixtures in the Fifth Avenue house of his ardent patrons
Louisine and Henry Osborne Havemeyer. Photographs

Fig. 1 View of Louis C. Tiffany's studio in his house at Madison
Avenue and 72nd Street, New York City. From 'The Tiffany
House-Illustrated' [note 5]; photo: The Metropolitan Museum of

Art, Watson Library
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Fig. 2 View of entrance hall ofH. O. Havemeyer house, 1 East 66th Street, New York City, 1891-1892;
photo: The Metropolitan Museum ofArt

published in 1892 illustrate hanging fixtures with pendulous
blown glass globes (regrettably, not known to survive) in
the entrance hall (Fig. 2). The music room featured an
ingenious lighting fixture inspired by the wild flower Queen
Anne's lace, in which each tiny globe was blown from
opalescent glass. The Havemeyers also owned a large globe,
or shade, in a metal filigree stand. It looks remarkably similar
to sorne of the hanging shades in Tiffany's earlier studio
(Fig. 3). Thus, adapting his blown shades ofthe late 1880s
or early 1890s to three-dimensiona1 blown vessel forms was
a natural extension for Tiffany.

To launch his blown work in 1892, Tiffany hired Arthur
Nash of Stourbridge, England, to superintend the
production. Nash is thought to have developed many of
Tiffany's distinctive glass formulas, and to have provided
ski lied glassworkers from Stourbridge, including the expert
glass cutter Fredolin Kreischmann.6 Nash had worked for
the Webb frrm in Amblecote, and with his Stourbridge
connections, he persuaded Tiffany to name his glassworks
the Stourbridge Glass Company.1 It is not known what
prompted Nash to 1eave England and explore employment
opportunities in America. 1have previously speculated that
he came to Tiffany's attention through Tiffany & Company,

the luxury New York silver, glass, and china store founded
by Tiffany's father, Charles Lewis Tiffany. This store
showcased Thomas Webb's glass as ear1y as the late 1870s,
and after the 1878 Paris Exposition Universel1e, it purchased
the famous Dennis Vase. 8 Tiffany & Company became the
leading American retailer of Webb glass.

Leslie Nash corroborates this supposition in his
manuscript by saying that his father and Tiffany were
brought together by Arthur V. Rose, who directed the china
and glass departments atTiffany & Company. Little is known
about Rose, except that he kept abreast of major
developments in ceramics and glass, and that he published
articles on these subjects in such journals as the American
Pottery Gazette. Several ofRose's articles were favourable
to Tiffany's work. By 1913, however, Rose had moved on
to another retail establishment, Haviland & Company, and
he became an ardent opponent of Tiffany's during the
celebrated lawsuit that Tiffany initiated against Frederick
Carder ofSteuben Glass Works in Corning, New York - a
lawsuit in which Tiffany essentially accused Carder of
plagiarizing his work.9

In another section ofhis manuscript, however, Leslie Nash
suggests that his father originally came to America through
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Fig. 3 B10wn Favrile glass shade on metal filigree stand. R.
362mm; photo: The Metropolitan Museum ofArt (96.17.56), gift

ofR. O. Ravemeyer, 1896

the influence oftwo friends in the United States, both ofwhom
were significant figures in the history ofArnerican glassmaking:
'Mr. Sellers McKee and Mr. Libby'.10 'MI. Libby' is
presumably Edward Drummond Libbey (1854-1925), who
moved the New England Glass Company to Toledo, Ohio, after
it cIosed in East Cambridge, Massachusetts, in 1888, and re
estabIished it as the Libbey Glass Company. 11 'Mr. Sellers
McKee' was one of the operators of the M'Kee Brothers
glassworks in Pittsburgh. 12 Nash suggests that both M'Kee
and Libbey spent much time in England, and he cIaims that
M'Kee entreatedArthur Nash to manage his Pittsburgh glass
factory. That factory may have been the Chambers Plate Glass
Works, which M'Kee purchased in 1892. 13 Nash apparently
decIined M'Kee's offer, considering his production to be 'too
commercial'. It is fascinating to witness, through original
documents, this potential intersection ofAmerica's leading
glass factories, whose production was quite far removed from
Tiffany's Art Glass.

LesIie Nash also wrote that his father met Tiffany through
a mutuai friend, Gerald M. Stanton. Whatever the
circumstances oftheir meeting, when given the opportunity,
Nash selected Tiffany's works, where he would produce
Art Glass rather than the more commercial glass being made
at the Pittsburgh and New England/Toledo factories at that
time. 14
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Tiffany did not operate in a vacuum, however. He
responded to the artistic movements in vessel glass that had
been occurring both in America and abroad during the last
quarter of the 19th century. Arthur Nash cIearly brought to
Tiffany's a knowledge of Stourbridge glass. At the same
time, Tiffany was influenced by contemporary glass that
was being made in Europe by such artists as Emile Gallé,
whose studio in Nancy, France, he had visited in 1889. 15

The photographs in the album in the Nash archives
present the earliest known pictorial references to Tiffany's
Favrile glass. There would be no other such references until
1896, when the company illustrated one of its advertisements
with a picture ofsix vases. This advertisement was pubIished
in Art Interchange. 16 In that same year, the firm published
the first ofseveral small pamphlets devoted to its production
of 'Tiffany Favrile Glass', which also incIuded illustrations
of six different vases.

The album features rare studio images ofshelves, loosely
and rather cIumsily covered with paper, holding about six
vases each. Little attention seems to have been given to the
arrangement ofthe individual vases, and there is no evidence
of an attempt to group vessels of like shapes or sizes
together. One ofthe more tantaIizing details, which deserves
further study, is the presence of small paper labels bearing
numbers that presumably correspond to those that appear
on the bottom of sorne ofTiffany's earliest glass.

In adding his own notations to these photographs, Leslie
Nash confused their interpretation. He supplied incorrect
attributions and dates for certain pieces, which were made
a decade and a halfbefore he was employed by the Tiffany
firm. Examining the iIIustrated vases stylisticaIly, and
comparing them to documented works, one can conclude
that the photographs probably date from late 1892 or early
1893 to 1895. They reveal characteristics that have been
traditionaUy associated with Tiffany's eariiest glass, notably
somewhat free-form shapes, gourd forms, and a spontaneity
of creation that is less evident in later examples.

Sorne general conclusions can be drawn from the
photographs in the album. Many of the forms are double
gourd shapes, and many (far more than formerly thought)
have a matte surface that was probably acid-treated. Sorne
vessels are ruffied or pinched forms, and flower forms were
worked in a variety ofshapes. The vases in the photographs
are comparable to documented pieces that were acquired
between 1893 and 1897 by such American museums as The
Metropolitan Museum ofArt, the Cincinnati Art Museum,
and the Smithsonian Institution, and by institutions abroad,
such as the Musée des Arts Décoratifs in Paris, the
Kunstgewerbemuseum in Berlin, and the Royal Museum in
Tokyo. The European Tiffany collections were, for the most
part, influenced by the Parisian dealer Siegfried Bing, who
first exhibited Tiffany's glasses abroad in 1894, the same
year that Tiffany himself publicIy advertised his Favrile
glass. 17 Tiffany sent a collection ofhis glassware to Bing's
gallery for exhibition and sale. Bing, who was Tiffany's
sole European representative, had already been promoting
sorne ofhis windows. It was undoubtedly through Bing that
Tiffany exhibited sorne ofhis vases in the glass section of
the salon of the Société Nationale des Beaux-Arts, which
opened inApril 1894. Exhibitions that incIuded Tiffany glass
provided the first examples acquired for museum
collections: the Musée des Arts Décoratifs purchased a glass
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Fig. 4 Vase, blown Favrile glass. Tiffany Glass and Decorating
Company, 1893-1894. H. 143mm; photo the Metropolitan

Museum ofArt (96.17.43), gift ofH. O. Havemeyer, 1896

bowl, and the Musée du Luxembourg bought several items,
including two flower-form vases with unusual marbleized
effects and matte, acid-treated surfaces.

It has been thought that Tiffany's earliest flower-form
vases resembled slender buds, and a number of the
photographs suggest that they were indeed an important part
ofthat early production. On the other hand, the photographs
indicate that the more expanded, ruffled, and open
blossomed flower forms also date to this earliest period.
One can see seven different vases in the shape of Persian
rose water sprinklers, establishing an early date for the
introduction ofthis fonn in Tiffany's oeuvre.

In addition to confuming and shedding new light on sorne
characteristic features ofTiffany's glass dating from 1893
to possibly as late as 1895, the Nash photograph album
helps to clari!)' - through what it does not include - the
dating ofglasses just after that period. For example, during
the extraordinarily fruitful period beginning in 1896 (or late
1895), many experimental and often clumsy forms and most
matte-finish pieces were eliminated from production,

existing techniques were perfected, and new techniques were
tried. During this period, new types, such as Cypriote and
lustre glass, were developed, and these styles do not appear
in the Nash album.

In the spring of 1894, Tiffany presented the first public
showing ofhis work in his New York City showroom. One
viewer described the variety of special effects that he was
able to obtain, noting that 'the semi-opaque pieces are
charmingly flushed with different tones ofuranium yellow,
ruby red, and other tints, ... heightened in sorne cases by a
metallic luster .... ' 18 Other examples, including the kind of
vases acquired by museums in the United States and abroad,
were described as clumsy.

The early Tiffany glass added to the collections of
American museums was also revealing. In the case ofThe
Metropolitan Museum of Art, the impetus for the early
acquisition of Favrile glass was probably provided by
Tiffany himself. In December 1896, Henry Osborne
Havemeyer, whose Fifth Avenue home had been decorated
by Tiffany in 1891-1892,19 offered the museum a collection
of Tiffany glass 'of rare beauty. '20 Havemeyer had met
Tiffany through his friendship with the American artist
Samuel Colman, and he began to collect Tiffany's blown
glass soon after the glassmaker had conducted his initial
experiments with it. Many of the works in that collection
were made especially for Havemeyer. The date ofthese gifts
establishes the dating for the glass vases to between 1893
and 1896, and they provide an interesting comparison with
the pieces in the Nash photograph album.

Perhaps the earliest of the Havemeyer vases is a small,
bulbous object with a narrow neck, whose colours range
from blue to black to red (Fig. 4). The early date is suggested
by the piece's original long, horizontal paper label, which
bears the name 'Tiffany Fabrile Glass'. The name 'Fabrile'
was changed to 'Favrile' in 1894, and thus the vase could
not have been made after that date. Two vases closely related
to the Metropolitan Museum's vase were also depicted in
the Nash album.21 Other vases in the Havemeyer collection
are similar to objects shown in this album. One is an acid
treated vase in traditional goblet form, with a matte surface.
This style appears throughout the album.22

Plant forms ofvarious kinds were further inspiration for
much ofTiffany's work, including sorne ofhis earliest blown
vases. Notable is the vegetal-form vase that matches a
Havemeyer example.23 A somewhat related vase features
broad leaves similar to those on a nearly cylindrical vase
with a blown foot (Fig. 5). The example in the Nash album
is flared slightly more than the one in the Metropolitan
Museum's collection.24 The similarities between the images
in the Nash photograph album and objects in the
Metropolitan Museum's collection help to place the
Havemeyer holdings in the larger context ofTiffany's oeuvre
at that time.

l hope that this paper is another small step in the
development ofa much-needed analysis and chronology of
Tiffany's glass. The study ofthe frrst three years ofhis blown
glass sheds some new light on this interesting period. It
also demonstrates a consistency in quality and skill, and
yet a remarkable variety of colours, shapes, and effects.
This glass, which was internationally admired in its own
time, survives today as sorne of the glassmaker's most
creative achievements.
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Fig. 5 Vase, blown Favrile glass. Tiffany Glass and Decorating
Company, 1893-1896. H. 264mm; photo The Metropolitan

Museum ofArt (96.17.11), gift ofR. O. Havemeyer, 1896
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Scenes ofTiffany Glassmaking: The Nash Notebooks, New York:
St. Martin's Press in association with Christie's Fine Arts
Auctioneers, 2001. The manuscript was offered for sale at
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reputation as a leading glass artist. Gallé's works were richly
coloured, and they featured a wealth of floral decoration. Indeed,
although Tiffany never publicly admitted it, he did visit Gallé's
studio in 1889, as recorded in Gallé's journal of that year. This
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Europa', in Louis C. Tiffany: Meisterwerke des amerikanischen
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IRIDESCENT ART NOUVEAU GLASS OF TIFFANY AND LOETZ:
SCIENTIFIC INVESTIGATIONS CONCERNING

AUTHENTICITY AND TECHNOLOGY

D. JEMBRIH-SIMBÜRGER, C. NEELMEIJER, M. SCHREINER, M. MÂDER, M. PEEV,

C. CLAUSEN, AND P. KREJSA

Scientific investigations of iridescent Art Nouveau glass
made by Tiffany (US), Loetz (Austria), Strini Art Glass (US),
and Jack lnk (Austria) have been carried out at various
research institutions. 1 One goal of these investigations has
been to determine the provenance and authenticity of the
glass based on several non-destructive analytical techniques
supplemented with efficient statistical evaluation
procedures. The results are presented in the first part ofthis
paper. The technology employed by Loetz to produce the
thin iridescent surface layers will be the subject ofthe second
part of the paper. This portion of our study, which is still in
progress, is aimed at discovering the similarities and
differences in the surface layers of glass made by Tiffany
and Loetz.

Energy-dispersive X-ray fluorescence analysis (EDXRF)
and Fourier transform infra red (FTIR) and Raman
spectroscopy were applied for the characterization of the
glass objects in a non-destructive way. This means that the
analysis was carried out without sampling from the objects,
which might have resulted in a significant reduction in their
historical and pecuniary value. The analysis did not change
or affect the chemical composition ofthe pieces investigated.
In addition, splinters from glass fragments were examined
in a scanning electron microscope, combined with energy
dispersive X-ray microanalysis (SEMIEDX), to study both
the glass structure and the iridescent surface layers. In order
to relate the composition ofthese layers to the manufacturing
technology, investigations were performed using non
destructive techniques of ion-beam analysis (IBA): particle
induced X-ray emission (PIXE), particle-induced gamma
ray emission (PIGE), and Rutherford back-scattering
spectrometry (RES).

PART 1: NON-DESTRUCTIVE DETERMINATION OF THE AUTHENTICITY

OF IRIDESCENT ART NOUVEAU GLASS

The increasing interest in iridescent Art Nouveau glass
among public and private collections, as weil as the
mounting number ofimitations ofthis glass, requires a clear
classification and identification of the provenance ofthese
objects. In the past, these determinations were made
primarily by aesthetic and stylistic evaluations and by
comprehensive archivai studies. However, scientific analysis
has becorne more important in distinguishing the originals
from the copies, which are so weil made that they can
deceive even experts.
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XRF Measurements

As reported previously,2 non-destructive EDXRF
measurements were performed with the Tracor (U.S.)
SPECTRACE 5000, equipped with an Rh-tube and an
SiLi detector. Both the iridescent and non-iridescent
surfaces of about 130 glass fragments were analyzed,
including fragments ofthe Art Nouveau glass manufacturers
Tiffany and Loetz, the contemporary makers Jack lnk and
Strini Art Glass, and Frederick Carder 's Aurene. In order to
obtain clustering, the data were evaluated by means of
multivariate statistical (factor) analysis, using the raw X
ray intensities of several elements present in the bulk and
overlaid glass. Areliable differentiation between the clusters
typical for the Art Nouveau glass of Tiffany and Loetz, as
weil as those of the modem glasses, can be obtained from
the different chemical compositions ofthe bulk and overlay
glasses (Fig. 1).

SEM/EDX Measurements

Due to the limited volume of the sample chamber in a
commercial SEM, this method cannot be applied for non
destructive diagnostics of complete glass objects or larger
fragments. Therefore, a set of samples was selected, and
small splinters were cut from glass fragments with a low
speed diamond saw. These specimens were embedded in
resin and polished perpendicular to the iridescent glass
surface. The cross-sections were coated with carbon to
prevent charging effects, which usually occur when glass is
bombarded with electrons in the electron microscope. The
investigations were carried out using a Jeol JSM 6400,
equipped with an energy-dispersive system, LINK eXL.3

For most of the Tiffany glass fragments, a high lead
(boro-)silica glass was determined,4 whereas a potash-lime
silica glass was employed in the production ofLoetz glass,
which was usually coated with a glass overlay containing
lead and silver. The modem iridescent fragments of glass
made by Jack Ink show Na-K-Ca-Si glass coated with an
overlay containing Pb, while objects from Strini Art Glass
are made from Ca-(K)-Si bulk glass coated with an Na-rich
silica glass. The thickness of the overlay glass ranges from
250 to 1000 /lm. Figures 2 and 3 show the images ofback
scattered electrons (BE) of the cross-sectioned samples of
Tiffany T 173 and Loetz L 356.

The layered glass structure of the Tiffany specimen T
173 (Fig. 2) can be explained by the technological process.
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Fig. 1 Result of the factor analysis of
the XRF data, considering the X-ray
intensities of Si, K, Zn, and Se of the
bulk glass, and of Pb and Ag of both
the bulk and overlaid glass (surface)

It is weil known that sorne ofTiffany's blown glass objects
were produced with a couple ofthin glass layers as in the
Loetz glass fragment L 356 (Fig. 3). Here the bulk glass
can be separated from the overlay, which is a typical feature
ofthe Loetz glass structure. The thickness of the overlay is
about 500 !lm.

ln addition, the homogeneous bulk glass coated with two
or more overlays was determined for glass fragments
produced by Jack Ink. The thickness ofthose overlays ranges
from 200 to 500 !lm. The glass fragments from Strini Art
Glass consist of a homogeneous bulk glass and a
homogeneous overlay that is about 200 !lm thick.

Fig. 2 Back-scattered electron (BE) image of the cross
sectioned Tiffany glass fragment T 173

FTIR and Raman Measurements

FTIR and Raman spectroscopy can provide, in a non
destructive way, information about the chemical compounds
and the chemical bonds in the glass. The spectra are like
fingerprints for each manufacturer, and they can be used in
subsequent statistical evaluations. The FTIR measurements
were perforrned with a Perkin Elmer Spectrum 2000, which

enables measurements in the middle infra red range (that
is, between the wave numbers 380 and 7400 cm-l, which
corresponds to the wavelength range between 26.3 and 1.35
!lm). The FTIR spectra of the iridescent and non-iridescent
surfaces of about 430 glass fragments were taken in
transmission and reflection mode. These fragments were
made by Tiffany, Loetz, Jack Ink, Frederick Carder
(Aurene), and sorne unidentified producers.

Fig. 3 BE image of the cross-sectioned Loetz glass fragment L
356. The crosses indicate the measurement positions used for the

energy-dispersive X-ray microana1ysis in the SEM

The mu!tivariate statistical analysis (pattern recognition)
ofthe FTIR spectra has two main advantages: 1) the degree
ofsimilarity between two spectra can be quantified, and 2)
the comparison of hundreds of spectra, including the
determination of their characteristic features and their
greatest dissimilarities, can be accelerated. Thus, the
computerized pattern recognition techniques are better
suited for the identification of provenance than the
classical qualitative and quantitative analysis of the
experimental data. The statistical evaluation was carried
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out by means of self-written code packages based on the
Principal Component Analysis (PCA) algorithm, with
subsequently applied canonical variate analysis (Fischer
Projection).5

The results of the PCA evaluation of the FTIR data
measured in the reflection mode (Fig. 4) demonstrate that
Tiffany and Loetz glasses can be reliably differentiated, both
from each other and from contemporary glasses. The
differences are revea1ed in the chemical composition ofthe
glass fragments, which is reflected in the FTIR spectra.

Raman spectroscopy, which provides complementary
information to the FTIR measurements, was performed on
a small set ofthe iridescent glass fragments, using a Bruker
IFS 66 FT-IRJFT-Raman with a HeNe laser. No difference
in the Raman spectra for the bulk glass and the iridescent
glass surface could be determined. The FTIR spectra taken
in the reflection mode are more surface-sensitive than the
Raman spectra. However, further investigations are
necessary for documented glass fragments and objects in
order to supply additional data and to permit us to draw
clear conclusions from the Raman spectra.

PART 2: ION-BEAM ANALYSIS FOR THE CHARACTERIZATION OF

THE TECHNOLOGY USED IN THE THIN IRIDESCENT SURFACE LAYERS

In the RossendorfResearch Centre, ion-beam analysis was
carried out with an external proton beam, that is, a proton
beam transferred on atrnosphere by leaving the vacuum tube
through an exit window. Because objects are positioned on
air, non-destructive measurements can be performed. The
Rossendorffacility permits simultaneous measurements to
be made with PIXE, PIGE, and RBS. PIXE and PIGE are
used for quantitative composition analysis of the glass. In
combination with RBS, these techniques allow us to
calculate the thickness of the iridescent surface layers.6

IBA investigations were carried out on Loetz iridescent
glass fragments showing the so-called Papillon (butterfly)
pattern on the surface. The pattern is named for its similarity
to the glossy appearance of butterfly wings as is seen on
part of the Loetz glass tile no. 242 (Fig. 5a).7 In general,
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such samples show two different regions: 1) gleaming
iridescent areas, hereafter referred to as 'spots', and 2) dull
areas, called 'blank', between the spots. This type ofsurface
was formed by rolling hot, partiy inflated glass over small
glass splinters rich in silver, reheating the glass in a reducing
oyen atmosphere, and blowing the object into its final form.
The silver-rich glass spi inters sank into the surface of the
glass. After blowing was completed, the objects, while still
hot, were sprayed with an alcoholic tin chloride solution or,
as reported by Neuwirth,8 with mixtures containing various
metal salts. When annealed, the surface shows iridescent
effects at the silver-rich glass spi inters (spots) and dark,
non-iridescent regions (blank), with the silver-poor glass.
Because ofthe different near-surface depth arrangement of
the spot and blank regions (Fig. 5b), several models had to
be applied for the evaluation of the PIXE spectra by the
GUPIX® program package. 9 Moreover, during the
production of the iridescent surface layer, tin atoms can
partly penetrate intothe hot glass. This means that the near-

~~__ "SPOt"

"Blank"

Fig. 5a Detail of the iridescent surface of an original Loetz glass
tile with the so-caIIed Papillon pattern. Museum ofApplied Arts,
Vienna. The two types of analyzed regions, marked by arrows,

are caIIed 'spot' and 'blank'
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position "Blal1k"
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position "Spot"

Table 1 Sn02layer thicknesses for 'blank' regions of sorne Loetz
glass fragments; ca1culated by layered GUPIX (2-layer system)

Pb-Ag-Si-K-Ca glass rr

Glass Layer Th. Layer Th. Info. depth
No. Sn02[Ilg!cmZ

] Sn02[nm] substrate
[llg/cm2]

L294 155 223 30250
L 351 128 184 30161
L363 137 197 31330

Sî-K-Ca bulk glass
Table 2 SnOz layer thicknesses for 'spot' regions of sorne Loetz
glass fragments; calculated by layered GUPIX (2-layer system)

Table 3 Sn02 layer thicknesses for 'spot' regions of sorne Loetz
glass fragments; ca1culated by layered GUPIX (3-layer system)

Glass Layer Th. Layer Th. Info. depth
No. Sn02[Ilg!cmZ

] SnOJnm] substrate
[1lg!cm2

]

L294 145 210 34650
L 351 110 159 34080
L363 128 186 34840

30710
30410
30640

3299
3021
3364

Info. depth Info. depth
Glass l 'virtual
[llg/cm2] substrate'

[1lg!cm2
]

133
104
118

Layer Th. Layer Th.
Sn02 Sn0

2
[nm]

[1lg!cm2
]

r(SnO) = 6.9 g!cm3

L294 91.6
L 351 71.4
L 363 81.7

Glass
No.

Fig. 5b Multi-Iayered glass structure of fragments with Papillon
pattern. The cross section corresponds to the measured regions

called 'spot' and 'blank'

surface domain sketched in a simplified form (Fig. 5b) gets
much more complicated: a pure Sn0

2
top layer is followed

by an interface region oftin-containing glass. This model
could be confirmed by the evaluation of the RBS
measurements using the RUMP® simulation software. JO

Input parameters for RUMP could be obtained from GUPIX
calculations, making use of a special option that allows us
to process layer arrangements. Il The measured and
simulated RBS spectra (Fig. 6) are in good agreement when
an interface 600 nm thick is supposed. This interface
contains the elements present in glass 1and glass II for the
'spot' and 'blank' regions, respectively, plus nearly 80% of
the total amount of Sn as determined by PIXE. Only 20%
ofthe Sn atoms contribute to the formation ofthe outermost
surface layer, which consists ofpure Sn0

2
as identified by

XPS (X-ray Photoelectron Spectroscopy)Y The RUMP
calculations result in a thickness of about 45 nm for the pure
Sn0

2
layer. This was found for both the spot and blank regions.

Energy (MeV)
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Fig. 6 Measured and ca1culated (RUMp®)
RBS spectra of the 'blank' region of Loetz
glass L 294. The ca1culated spectrurn (line of
dashes) is the result of inserting a Sn
containing glass interface (Th. 600 nm)
between the glass material (e.g., glass 1in Fig.
5b) and the Sn02 surface layer (Th. 45 nm)
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SUMMARY

Classification ofthe iridescent glass objects can be utilized
in two ways. First, a documented piece can be directly
compared with an undocumented one to determine whether
they are of the same origin. For example, an authentic
Tiffany jack-in-the-pulpit vase can be the comparison object
for a similarly shaped piece. Second, an object can be
investigated by scientific techniques to verify that it fits into
a certain cluster of a database.

For the iridescent glass fragments discussed in this paper,
it could be shown that good differentiation among the objects
of the various manufacturers can be achieved. This was
possible by applying various non-destructive analytical
techniques (XRF, FTIR) with subsequent statistical
evaluation. The layered glass structure ofthe iridescent glass
fragments could be characterized by means ofSEMlEDX.
In addition, the simultaneous PIXE, PIGE, and RBS
measurements on the Loetz iridescent fragments show that
a layer ofSnO (Th. c. 45 nm) forms the outer surface layer
with an interfaèe region ofapproximately 600 nm consisting
of the glass constituents and tin.

The ability to perform measurements in situ and with
whole objects, instead offragments only, has brought about
a definite advance in investigations ofArt Glass objects. In
sorne ways, the construction ofa database is a self-leaming
process, so a wide range of glass types will become better
documented overtime. By employing a portable micro-XRF
instrument, such as the one that has been available for the
last few months in the Institute of Humanities, Sciences,
and Technologies in Art at the Academy of Fine Arts in
Vienna, intact glass objects can be analyzed on site (for
example, in a museum). This instrument also enables
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researchers to perform analyses with a high degree of
reproducibility within areas of 100 Ilm in diameter.
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THE GLASSMAKERS OF FIROZABAD AND THE GLASSMAKERS OF
KAPADWANJ: TWO PILOT VIDEO PROJECTS

ROBERT H. BRILL

Since 1977, The Coming Museum of Glass has conducted
occasional field research in India, studying traditional
glassmaking methods that survive there. Since 1986, the
emphasis has been on documenting the glassmaking on
videotape. The work has been done in collaboration with
Prof. Andre Billeci (now retired from Alfred University)
and several individuals in India. 1

The videotaping has focused on glassmaking in the
Firozabad region and in Gujarat. Many of the factories
studied in the earlier stages of this work no longer exist,
and the glassmaking methods they employed are believed,
in many cases, to have disappeared along with them.

The presentation at the congress consisted of a pilot
programme in which the footage shot over the past 15 years
was condensed and assembled in a roughly edited form.
For the most part, it combined footage from the glassmaking
regions mentioned above, but footage selected from other
regions was also included in order to illustrate various glass
products in use. Additional editing and research are planned.
Eventually, two separate productions aimed at popular
audiences will be created. Bead-making was not included
here, but it will be the subject ofanother video in the future.

The remarks that follow have been extracted, with minor
revisions, from the provisional script that accompanied the
presentation at the congress.

The first part ofthe presentation dealt with the glass made
in Firozabad. The earliest glass excavated in India dates
from about 600 BC. This, and most ofthe other early glass,
consists of scattered finds, mostly beads and thin bracelets
commonly called 'bangles'. Similar bangles are still wom
today by women throughout the country. Prior to the Mughal
period, starting in the 16th century, the story ofIndian glass
is something ofa dark age in the history of glass. From the
Mughal period onward, Indian glass has many connections
with English and European glass.

In Firozabad and its sister city, Shikohabad, it is said
that there were once 400 glass factories of aU sizes and
types, and that 70,000 people owed their livelihoods to
glassmaking. Glass is known to have been made there for
at least 200 years.

There are still large factories in the area that are
reminiscent of what factories in the West might have been
like during the early part of the last century. The video
pictured the mass production of jars, tumblers, lamp
chimneys, and electric light bulb envelopes. Although sorne
ofthe work is semi-automated, manuallabourpredominates,
and the pace is frantic. During the mid 1980s, young boys
made up a sizable part of the work force, but chiId labour
laws have finally had their effect, and children are no longer
evident in the large factories.
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Glass bangles play an important cultural role in India,
and consequently they are an important part of its glass
industry. Nowadays, bangles are mass-produced by a clever
contraption that would be outmoded in the West. However,
it is weil adapted to the Indian economy, which is based on
abundant sources of inexpensive labour. Molten glass is
wound onto spinning mandrels, forming long, springy glass
spirals. Each has about 250 revolutions. The spirals are
scribed by hand and broken into individual rings. But each
ring has a gap in it, and it has to be resealed. The resealing,
along with various types ofdecorating processes, is carried
out in nurnerous small workshops in nearby villages.

The methods ofmass production have now replaced the
smaller shops where bangles used to be made individually
by a half-dozen men crouching around small wood-fired
fumaces. The methods they employed resemble those
described by Theophilus, who wrote about the manufacture
ofglass bracelets in Europe in the l2th century. The owner
ofone such factory told ofan unusual way ofmaking glass
by melting a single starting ingredient. This ingredient was
reh, a naturally occurring form ofsoda that accumulates as
a whitish crust in fields not far from Firozabad. Reh is still
used occasionally for the making of glass nearby, as it was
in the 19th century. But chemical analyses suggest that reh
may also have been used for making glass in India centuries
earlier.

The video then shifted to locations elsewhere in India to
show examples of the Firozabad and Shikohabad glass in
use. These include wedding bangles wom by a young
woman in a bridai costume in Varanasi, bangles wom by
Tharu women near the Nepalese border, and drinking
tumblers and lamp chimneys in use still farther north.

The second part of the presentation concemed a special
type of glass made in Kapadwanj in the state of Gujarat.
Glassmaking there dates back at least 300 years. übjects
such as sprinklers have long been connected with the region,
but their production ceased sorne years ago. That glass was
made by factories with European connections. Today, only
one kind of specialty glass is made in Kapadwanj. It is
produced in a factory owned by Mohamed Siddiq Shishgar.
This factory has a single tank, and it employs about 16 people.

The glassmakers start by resoftening cullet from a
television tube factory. The glass is gathered, marvered, and
inflated into large, elliptically shaped globes. Then the blow
iron is cracked off, and the globe is stuck up on a punty.
After the glass is reheated, molten lead is ladled into the
opening left where the blow iron had been removed. The
lead is swished around to coyer the interior with a metallic
mirror coating. The globes are then broken into small pieces.
These are shipped to villages where the glass is grozed into
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round, coin-sized pieces of mirrored glass. Similar pieces
of mirrored glass that date back to the 5th century have
been found in the Levant, so this technology might be
ancient.

Years ago, glass was melted at the factory directly from
batch materials, but not anymore. One of the materials was
a white efflorescent substance collected on the riverbanks
after the monsoon subsided. Chemical analyses of this
material, called oos locally, show that it consists primarily
ofsilica sand and soda. Glasses melted from this oos would
have characteristics in common with certain Il th-century
Indian glasses from excavations.

Most of the mirrored glass is now used for decorative
embroidery known as abhala bharat. Much is distributed
from the city ofBhuj in Kutch, to the west of Kapadwanj.
Tribal women there, and in Rajasthan, are renowned for
their beautiful embroidery work ofthis type. Traditionally,
the embroidery is an important part ofa woman's dowry. It
tells much about the wearers of the clothing: their ethnic
community, their status in society, their family's occupation.
Mirrored embroidery is also wom in adjacent parts of
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Pakistan, and it extends into parts ofAfghanistan. Mirrored
glass ofthe same type has been used for the decoration of
walls in palaces, such as the Sheesh Mahal, in Jaipur.

Not long after our most recent visit, a devastating
earthquake struck Kutch. OfficiaIs described it as the worst
earthquake ever to strike India. The epicentre was located
just east ofBhuj. Months afterward, recovery efforts were
still under way - as they will be for a long time to come.
Many thousands of people lost their lives, while countless
others were left homeless. Mr Shishgar's family and their
factory were far enough away that they were not affected.
The fate of the villagers shown in the video is unknown,
except that all of the villages were reported to have been
levelled and the inhabitants were said to have been resettled
elsewhere.

ENDNüTE

1 These individuals include Raj Kumar Paliwal (and family),
Mohamed Siddiq Shishgar (and family), Hari Chand Bhardwaj,
Yashodhara Agrawal, and Bhaktisiddhanta Das (Alfred Valerio).
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