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X-RAY ANALYSIS OF HEAD OF PHARAOH,  
A GLASS SCULPTURE FROM 18th DYNASTY

Nakai I.1, Azuma Y.2, Kikugawa T.3, Abe Y.1, Kato N.1, Tantrakarn K.1

1. Department of Applied Chemistry, Tokyo University of Science, Tokyo, Japan
2. Miho Museum, Shiga, Japan
3. The Ancient Egyptian Museum, Shibuya, Tokyo, Japan

As one of the unique collections of MIHO MUSEUM, Shiga, Japan, there is a well 
known glass sculpture named “Head of Pharaoh, possibly Amenhotep III”. The 

glass is opaque blue. It is said that the sculpture was produced in the 18th Dynasty, 
1400-1350 B.C. The first analysis was made by Dr. R.H. Brill (1999) at the Corning 
Museum of Glass. S.M. Goldstein (2001) proposed that the artifact was produced by 
the technique of lost wax casting. The existence of large glass sculpture is of incred-
ible importance for the history of glass. So, we have reanalyzed the object and com-
pared with other glass artifacts in the New Kingdom.
	 The analysis was made at the MIHO MUSEUM by portable instruments of XRF 
spectrometer and X-ray diffractometer developed by us. The XAFS analysis of blue 
glass was carried out at Photon Factory, Japan utilizing synchrotron light source. 
The weight of the object is 4308g and the height of the largest fragment is about 17cm 
and the volume is roughly 1500cm3 with an estimated density of 2.9g/cm3. The con-
centration of MgO was high at 7wt%. The blue glass was chemically characterized by 
the coexistence of Mg, Al, Fe, Co, Ni and Zn. It is known that cobaltiferous alums 
from the Western Oases of Egypt contain significant amount of Mg, Mn, Fe, Ni, and 
Zn and were used in the second millennium BC as a colorant to produce dark blue 
glasses (Shortland et al. 2006). The present analytical data supports that the dark blue 
color was produced using the cobalt colorants made from cobaltiferous alums. 
	 The white pigment used for the white of the eye was analyzed by the portable 
powder diffractometer. The diffraction data revealed that the material is magnesite 
MgCO3. We have also focused on the crystal chemistry of cobalt in the glass. We have 
examined local structure of Co in the cobalt glass produced by core technique in the 
18th dynasty of the New Kingdom, Egypt by XAFS analysis and revealed the chemi-
cal state.
	 It is during the Egyptian 18th Dynasty that first large-scale production of glass oc-
curred. This unique glass sculpture may be a fruitful gift of the technological innova-
tion in Egypt.
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Les contenants à huile parfumée façonnés  
sur noyau dans les dépôts votifs des sanctuaires 

grecs : l’exemple de l’Artémision de Thasos

Nenna Marie-Dominique

Directeur de Recherche-CNRS

L’offrande aux divinités de contenants à huile parfumée façonnés sur noyau est 
attestée par les inventaires des temples, notamment d’Athènes et de Délos. Les 

informations qu’ils nous offrent doivent être complétées par le mobilier mis au jour 
dans des dépôts votifs. On proposera ici un recensement des sanctuaires qui ont li-
vré de tels objets (Héraion de Délos, sanctuaire d’Athéna à Lindos, Antre corycien, 
sanctuaire de Déméter à Cnossos, sanctuaires de Déméter et de Koré à Corinthe et à 
Cyrène….) et l’on présentera le mobilier inédit provenant de la fouille de l’Artémi-
sion de Thasos. Plus de trois cents fragments de verres façonnés sur noyau y ont été 
mis au jour. Ils appartiennent principalement aux alabastres, amphorisques, oeno-
choés et aryballes de la première phase de production datée de la fin du vie et du ve 
s. av. J.-C.
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Venetian Renaissance glass from the Caucasus

Newby Martine S.

Independent Scholar, London, UK

At the previous meeting of the AIHV in 2006, Dedo von Kerssenbrock-Krosigk 
gave a paper on the problems in distinguishing between original pieces of Vene-

tian gilt and enameled Renaissance glass and later copies. This poster will focus on 
examples of securely-dated Venetian Renaissance glass excavated in the northern 
Caucasus in the late 19th century and now preserved in the State Hermitage, St Pe-
tersburg, and in the Historical Museum, Moscow. It will then compare these pieces 
against a group of similarly decorated vessels, some of which have had their authen-
ticity disputed, to see if it is possible to recognize features that may help to discrimi-
nate between originals and later imitations. 
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Terracotta, Stone, Metal or Wood  
- Evidence for the materials used 

in the production of early Byzantine  
glass moulds

Newby Martine S.

Independent Scholar, London, UK

This paper will examine the evidence for the different materials used to form the 
moulds utilized in the production of Byzantine glass vessels from the Eastern 

Mediterranean, dating from the 5th to 7th century AD. Surviving glass moulds from 
antiquity are exceedingly rare, so this paper will concentrate on the evidence that 
may be deduced from detailed examination of the glass vessels themselves. For the 
most part, moulds were only used to form and decorate the body and sometimes the 
base, while the neck and mouth were free-blown and shaped after extraction from 
the mould. Where the resulting body decoration is in low relief, it is possible to sug-
gest that these vessels were created mostly in terracotta moulds. Where the body is 
polygonal, the terracotta panels were probably held vertically in some sort of con-
tainer mould and set onto a terracotta or stone base plate or directly onto the floor. 
Alternatively, where the decoration is depressed or in sunken relief, metal moulds 
tended to have been used. For these vessels, the moulds could have been made from 
long decorated strips bent and secured to form open-ended polygonal cylinders. On 
others, decorated base plates formed an integral part of the mould, as for the bronze 
hexagonal mould with geometric decoration found at Sebaste-Samaria, Israel. Oth-
er vessels show evidence for two decorated metal pieces being bent to form two half-
hexagons that were subsequently fixed or held together, often resulting in vessels 
with a squashed hexagonal section.
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The Harrow Chalice : early glass or early fake ? 

Nicholson P.T.1, Jackson C.M.2, Freestone I.1

1. Cardiff University School of History and Archaeology. U.K. 
2. University of Sheffield U.K.

In 2006 Nicholson published a preliminary investigation of an Egyptian glass chal-
ice from the collection of Harrow School, Middlesex, U.K. The piece was collected 

by the distinguished Egyptologist Sir John Gardner Wilkinson (1797-1875) and de-
scribed by him in his catalogue of the collection at Harrow School in 1864 accompa-
nied by a water colour illustration.
	 Examination of the piece suggested that it might belong to a small group of early 
18th Dynasty glasses which include the well known Munich chalice bearing the name 
of Thutmose III and a plainer vessel from Gurob now in the Ashmolean Museum, 
Oxford. If the piece does indeed belong to this group it would be an important and 
early example of its type with relevance for the origins of glass working, and perhaps 
glassmaking, in Egypt. However, with such an unusual piece considerable caution 
must be exercised in case the piece is an unusual, early, fake.
	 Following the initial investigation permission has now been granted by the Keep-
ers and Governors of Harrow School and by the Curator of the Museum for it to be 
investigated scientifically. This paper presents the results from a major elements anal-
ysis undertaken using the Scanning Electron Microscope (SEM) at Cardiff University 
and Trace Element Analysis using Laser Ablation-Inductively Coupled Plasma Mass 
Spectrometry (LA-ICPMS) at Imperial College London with a view to determining 
the likely status of this unusual piece.
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Glass and Faience and Mycenaean Society

Nightingale Georg

Universität Salzburg, Fachbereich Altertumswissenschaften, Alte Geschichte, Altertums-
kunde und Mykenologie, Salzburg, Austria

Glass and faience were an integral element of Aegean material culture; with fai-
ence beeing the older material with a long history especially on Minoan Crete 

and glass appearing at a later stage and beeing commonly used in the later stages of 
the Late Bronze Age. Then the Mycenaean culture marked the final floruit of Late 
Bronze Age culture in Greece. Glass and faience was used mainly in the form of 
beads and inlays; but other uses like as architectural element, for vessels or luxuri-
ous goods like sword hilts etc. are known as well. The heavy emphasis on beads and 
the dominance of the colour blue are a peculiar feature of the Aegean vitreous in-
dustries.
	 It is very interesting to see that especially the use of the beads seems to be very 
egalitarian; quite in contrast to the hierarchical nature of the society, as it is known 
from the texts and from archaeology. Is this picture deceiving? Do glass and faience 
beads or other glass and faience objects act as markers of status or of function in soci-
ety? For some burials it is possible to single them out as belonging to the upper class-
es of Mycenaean society. Weapons, bronze vessels and gold jewellery are common-
ly recognized as markers of status. An analysis of the patterns of distribution of glass 
and faience beads and of other glass and faience objects in such burials allows inter-
esting conclusions to be reached. A further light on the use of glass and faience in the 
Aegean is shed by the Mycenaean beads exported to the Eastern Mediterranean and 
to the West.
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Looking Alexandrian, Becoming Roman?  
Petra Great Temple Glass (1998-2007 Excavations)

O’Hea Margaret

Classics, School of Humanities, The University of Adelaide, Adelaide AUSTRALIA 

The glass assemblage excavated by Brown University at the Great Temple in Pet-
ra (Jordan) from 1998-2007 provides significant new material for our under-

standing of the interaction of Nabataean trade and culture within and beyond its re-
gion in the first two centuries CE. Glass from the Augustan-Trajanic periods at the 
Great Temple falls into two groups: those that follow the generic Levantine traditions 
of glass workshops, and those which were clearly imported from either the western 
Mediterranean, Roman Egypt, or from specialised workshops in Phoenicia and/or 
Judaea. Imported, non-Levantine glass comprises nearly two-thirds of the MNE of 
77 vessels; this is a significantly different pattern from that as yet found in non-gar-
risoned cities or coloniae elsewhere in the Levant. 
	 “Imported” Flavian glass also falls into two groups. The largest has a range of 
forms, but shared an intentionally decolourised fabric and were all decorated by ei-
ther intaglio cutting and/or cold-painting. Some close parallels come from the corpus 
found - well beyond Rome’s borders - at Begram (Afghanistan). The second, more 
utilitarian category of Flavian glass indicates a direct connection with the western 
Mediterranean, if not Roman Italy. 
	 This paper will highlight the contribution these élite vessels can make to our un-
derstanding of “romanisation” or “globalisation” for a kingdom which had pre-Ro-
man commercial and cultural ties to Alexandria, and a nominal economic independ-
ence from Rome prior to its annexation in AD 106. It will also highlight the peculi-
arity of the material culture of Nabataea and its successor, provincia Arabia, in rela-
tion to other regions of Syro-Palestine.
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Analytical and technological study  
of an ancient glass collection from Thebes, 

Greece: An overall assessment

Oikonomou Ar.1, Beltsios K.1, Zacharias N.2,3

1. Department of Materials Science and Engineering, The University of Ioannina, 45110 
Ioannina, Greece
2. N.S.C.R. Demokritos, Institute of Materials Science, Laboratory of Archaeometry, 15 
310 Ag. Paraskevi, Attiki, Greece
3. University of Peloponnese, Department of History, Archaeology and Cultural Heritage 
Management, 24 100 Kalamata, Greece

While significant knowledge about antiquity glassmaking has been accumulat-
ed through archaeometric studies, glass production issues like provenance and 

transfer of technology during the Greek antiquity of the historical period remain ill-
understood.
	 An archaeological glass collection originated from mainland Greece, Thebes, is 
introduced and examined in this study. The collection consists of glass beads and 
fragments from core-formed glass vessels. The beads were excavated from a cemetery 
in the vicinity of Thebes spanning from Archaic to Hellenistic times (7th-2nd B.C.), 
while the fragments were excavated from an archaeological site in the city of Thebes 
and are dated at Classical times. 
	 This work aims at presenting analytical data from the Mainland site of Thebes, 
Greece towards the characterisation of ancient glass collection through the use of a 
scanning electron microscope equipped with energy dispersive X-ray microanalysis 
(SEM-EDX) and also by used non-destructive x-rays fluorescence (XRF). The non-
destructive analysis of the major, minor and trace elements in the glass artifacts was 
performed using a bench-top XRF spectrometer, whereas SEM/EDX microanalysis 
has complemented and cross-checked the glass matrix composition. An attempt will 
be presented as regards the potential origin (local or imported) of the glasses recov-
ered by using compositional and technological markers.
	 The results to be presented constitute the first overall assessment of technolog-
ical issues relevant to glass production during historical times in Thebes, and will 
contribute to the development of a compositional databank for glasses from ancient 
Greece. 
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Recent Glass Finds in Istanbul

Ozgumus Uzlıfat

Dogus University, Faculty of Fine Arts and Design

During the excavations of Marmaray-Metro Subway Project at Sirkeci hundreds 
of glass shards came to light. The earliest glass finds belong to the Roman peri-

od. The colours of these finds are bluish, greenish, yellowish, olive, turquoise, purple 
and amber. These Roman examples are usually cut, trailed, free-blown, mould-blown 
glasses and twisted bracelets
	 Early Byzantine examples (5th-8th C.) are more in number. Conical lamps, stemmed 
lamps, goblets, thumblers, bracelets, window glasses are the examples for the daily 
use. Conical lamps in particular, are made of high quality glass. Some are horizontal-
ly whereas some others are dotted with cobalt blue glass drops. Window glasses are 
crown, cylinder-blown and cast. Especially cast window glasses are bubbly and col-
ourless. Some of them have wheel-polished edges. They may have been coming from 
an important building located in modern Sirkeci. One of the surprising find in the 
area is a mosaic-glass wall-plaque.
	 There are many Ottoman glass shards in Sirkeci. Early Ottoman glasses (15th c.) 
are olive, brown, yellow and turquoise spirally ribbed lentoid bottles. In the later cen-
turies (16th-17th c.) bottles became taller, as well as their colour turned into turquoise. 
A lot of glass shards which belong to piriform vases or bottles were unearthed. 18th-
19th glasses are more decolorised and present more refine workmanship.
	 Some Venetian glasses were unearthed. These are goblets, vases and lamps from 
the 16th c. Filigree glasses in particular constitute a big number. These glasses most 
probably were the daily goods of Italian families once they lived at Sirkeci and 
Tahtakale.
	 Besides all these Byzantine and Ottoman examples some glass waste, deformed or 
devitrificated objects come to light.
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Ancient glassworking in Dacia

Szilamér Pánczél Péter

Babeş-Bolyai University, Institute for Ancient History and Archaeology, Cluj-Napoca, 
Romania

Iwill analyse the available information related to ancient glassworking in the late 
Iron Age Dacian Kingdom and the 2nd and 3rd century Roman province of Dacia. I 

will try to shed light on some of the aspects of craftsmanship from this region based 
on published or unpublished archaeological data which could attest the presence of 
a glassworkshop. The 1st century BC - 1st century AD Dacian Kingdom, which has 
been conquered by the emperor Traian through the two Dacian wars, has been trans-
formed shortly after 106 AD (the end of the second Dacian war) into a Roman prov-
ince. Being officially abandoned by the emperor Aurelianus in 271 AD, this province 
(with his about 150 years of being) was one of the most short-lived provinces of the 
Empire, and offers important dating evidence for the archaeological material from 
this chronological sequence. Some of the settlements of pre-roman (Sarmizegetusa 
Regia) and roman Dacia (Porolissum, Apulum, Sarmizegetusa, Tibiscum, Dierna) are 
relatively rich in finds related to glassworking, but from this region there is no clear 
evidence for glass production.
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Technological and Typological Investigation  
of Late Roman Glass Mosaic Tesserae  

from Ancient Messene, Greece

Zacharias N.2,3, Papageorgiou M.1, Beltsios K.4

1. National and Kapodestrian University of Athens, School of Philosophy, Department of 
History and Archaeology, Zografou Campus, Athens, Greece
2. N.S.C.R. Demokritos, Institute of Materials Science, Laboratory of Archaeometry, 15 
310 Ag. Paraskevi, Attiki, Greece
3. University of Peloponnese, Department of History, Archaeology and Cultural Heritage 
Management, 24 100 Kalamata, Greece
4. Department of Materials Science and Engineering, The University of Ioannina, 45110 
Ioannina, Greece

An assemblage of twenty-nine mosaic tesserae excavated at Ancient Messene, 
Western Peloponnese, Greece was studied for chemical characterization, tech-

nological and archaeological interpretations. The coloured translucent and opaque 
glass specimens that preserve evidence of their supporting surface derived from an 
annex of the Isis sanctuary and are securely dated in the Late Roman period (4th c. 
B.C.). Investigation proceeded using a Scanning Electron Microscope equipped with 
Energy Dispersive X-rays microanalysis (EDX-SEM). It was found that the matrix for 
all samples was a soda-silica-lime glass that was heterogeneous with many dispersed 
inclusions. It is suggested that chemical analysis can contribute significantly in our 
understanding of mosaic tesserae fabrication that is bounded in general terms to so-
cial and economic issues. The results are also compared to those of similar nature re-
ported in literature, in an attempt to locate both general and local manufacturing tra-
ditions within the High Empire. Finally, a comparison with standard glass material 
from the same excavation is pursued, in order to assess possible connections.
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Analytical and Technological Study  
of Roman – Early Christian Glass Objects  

from Ancient Messene, Greece

Papageorgiou M.1, Zacharias N.2,3, Beltsios K.4

1. National and Kapodestrian University of Athens, School of Philosophy, Department of 
History and Archaeology, Zografou Campus, Athens, Greece
2. N.S.C.R. Demokritos, Institute of Materials Science, Laboratory of Archaeometry, 15 
310 Ag. Paraskevi, Attiki, Greece
3. University of Peloponnese, Department of History, Archaeology and Cultural Heritage 
Management, 24 100 Kalamata, Greece
4. Department of Materials Science and Engineering, The University of Ioannina, 45110 
Ioannina, Greece

Systematic excavations at the very important archaeological site of Ancient Mes-
sene in Western Peloponnese have revealed several thousand glass sherds span-

ning a broad chronological period from Hellenistic to Early Christian Times (4th B.C. 
– 6th A.D.). 
	 Within the aims of the present study, a total of 60 samples derived from objects 
dated to the Roman and Early Christian periods were studied with a Scanning Elec-
tron Microscope equipped with Energy Dispersive X-rays microanalysis (EDX-SEM). 
Sample selection was made on the grounds of type and colour of glass while the as-
semblage includes also vitreous debris, a painted window fragment and two well-pre-
served fragments of glass cakes. SEM-EDX quantitative analyses was employed with 
the aim to identify the chemical composition of the glass; this information which is 
directly associated to the raw materials used for its manufacture, coloration, trans-
lucency and opacity can also provide information about the technological state and 
properties of the material. Further, it is possible to draw conclusions regarding local 
secondary fabrication workshops that remelted and shaped lumps of raw glass. Fi-
nally, we obtain analytical evidence for recipe changes during the transitional period 
from the Roman to Early Christian time. The implications of the above are discussed 
in the light of the archaeological evidence.
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HELLENISTIC TOMB AT THE ANCIENT CITY OF PHILIPPI

Patera I.1, Nikolaidou-Patera M.2

1. Ministry of Culture, 1st Ephorate of Prehistoric and Classical Antiquities, Athens, Greece
2. Ministry of Culture,18th Ephorate of Prehistoric and Classical Antiquities, Kavala, Greece

In June 2006 the IH′ Ephorate of Prehistoric and Classical Antiquities conducted a 
rescue excavation in a private owned property at the centre of the modern village 

of Krinides, where the extended east cemetery of the ancient city of Philippi is locat-
ed. Among the fifty tombs of various form and chronology, which were found during 
the research, one tomb, number 21, is distinctive. It is a large marble built cist grave, 
which contained a female burial, accompanied with all of her jewels and toiletry.
Among the rich buried items which included, golden jewels, clay vessels and figu-
rines, iron items, silver and bone decorative items, a copper bowl and a copper mir-
ror, a marble grater and some other artifacts, 2 rare and small glass alabastra vessels 
are outstanding.
	 The comparative study of the artifacts leads to date tomb 21 to the first half of the 
2nd century B.C., offering in this way a total, chronologically tight, for the two alabas-
tra vessels that concern us.
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The importance of pots: the role of refractories 
in the development of the English glass industry 

during the 16th / 17th centuries

Paynter Sarah

English Heritage, Archaeological Sciences, Technology, Portsmouth, UK

Prior to the 16th century, most of the green glass for windows and vessels used in 
Britain was produced in France and Germany, but some glass was made in Eng-

land, and a number of medieval furnaces have been excavated (Crossley 1990). The 
glass made at English medieval glasshouses, referred to here as potash-glass, was rich 
in potash and lime and susceptible to weathering. In the late 16th century, glass work-
ers from Lorraine and Normandy came to England. The glass made by these French 
glassworkers was brighter and more durable than the earlier English glass. Analyses 
have shown that the later glass generally contains more lime and less potash, so it is 
referred to as “High-Lime, Low-Alkali” or HLLA glass (Mortimer 1997).
	 Previously, there have been many valuable studies of potash- and HLLA glass, fo-
cusing on the raw materials used in their production and in particular on the plant 
ashes that were the dominant source of flux (for example Turner 1956, Sanderson 
and Hunter 1981, Jackson et al. 2005). However this paper will consider another as-
pect of the transition from potash- to HLLA glass, which has received less attention 
but was also crucial to successful production, specifically the choice of clay used to 
make the pots that held the glass. Potash- and HLLA glass types have been experi-
mentally recreated in order to compare the conditions required for the production 
of each type. Compositional and mineralogical information on the ceramics recov-
ered from furnace sites producing each glass type are also contrasted, to investigate 
the compatibility of these ceramics with the challenging furnace conditions.
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three-Layered islamic Cameo glass:  
a new example in the Metropolitan museum of art

Pilosi Lisa, Stamm Karen, Wypyski Mark T. 

The Metropolitan Museum of Art, Sherman Fairchild Center for Objects Conservation, 
New York, NY, U.S.A.

A carved glass fragment with a depiction of a fantastic animal excavated at 
Nishapur (Iran) and now in The Metropolitan Museum of Art was recently ex-

amined as part of the reinstallation of the Museum’s Islamic galleries. The fragment 
was described by Jens Kröger in his catalogue of the glass from Nishapur as being 
carved of dark blue glass and he compared it with other carved Islamic glass objects 
whose colors imitate semi-precious stones, in this case, lapis lazuli. However, the re-
cent examination revealed that the fragment is actually composed of three layers of 
differently colored glass, with layers of opaque white blue overlaying the dark blue 
base. The fragment is carved in such a way that each succeeding layer is stepped back 
slight from the one beneath so that a white outline is created around the figure of the 
animal. This fragment now joins one at the Corning Museum of Glass as only the 
second recognized example of a three-layered Islamic cameo glass.
	 This paper will present a stylistic and technical description of the fragment in the 
Metropolitan Museum, in comparison with the Corning Museum fragment, and will 
attempt to place both in the context of Islamic carved glassware and related anteced-
ents in the Roman world.
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Glass from Palmyra – Finds from the excavations 
in the so-called ‘Hellenistic’ town

Ployer R.

Universität Wien, Institut für Klassische Archäologie, Vienna, Austria / PhD student

In the area of the so-called ‘Hellenistic’ town of Palmyra a cross-road with follow-
ing building complexes and a caravan building located in the north were excavated 

within the years 1999 to 2007. From these two areas more than 1300 glass fragments 
could be recovered. Through the documentation of these glass finds it has been pos-
sible to record the form spectrum of the Palmyrenean glass from a settlement con-
text from the 1st century BC up to the 4th century AD for the first time. Several frag-
ments of ribbed bowls belong to the oldest finds and date from the early 1st century 
BC to the end of the 1st century AD as well as mold-cast plates and bowls. Early mold 
blown vessels like hexagonal bottles with high relief and date-shaped bottles were al-
so in use at this time.
	 The bigger part of the glass vessels dates into the 2nd and 3rd century. Glass of the 
middle imperial period find their parallels primarily in the finds of Dura Europos 
where the beginning of a glass manufacture between 70 and 100 AD has been prov-
en and which probably produced up to the destruction of Dura in 256. To the rich 
form spectrum of the Palmyrenean glass of this time different cups, bowls, bottles, 
cans and pots have to be mentioned.
	 Beside ceramic finds from upper layers also glass fragments from the late 4th cen-
tury suggest that the area of the ‘Hellenistic’ town was still settled at least at times and 
partially in the late antiquity.
	 The origin of the glass vessels proves to be problematic. It can be supposed that 
utility ware was made locally in the region, even if any evidence of glass working is 
still lacking from Palmyra. The question of the provenance of the luxury vessels re-
mains open. It is reasonable to assume that some of them were from the Levant or 
imported from Cyprus or Egypt. Vessels with engraved decoration may come from 
Dura Europos.
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GLASS FINDS IN THE EASTERN CARPATHIAN REGIONS 
FROM THE TIME OF THE ROMAN PROVINCE OF DACIA

Popa Alexandru1, Musteaţă Sergiu2
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According to the glass finds from early and middle Roman times from the area 
beyond the limes north of the Lower Danube we established that all these glass 

items are only of provincial Roman production. At the moment, it is impossible to 
establish either the exact location or the general area of production.
	 Concerning the chronology of the glass vessel from the discussed region, we can 
observe that there was not a continuous spreading of glass import in the Barbaricum, 
as is traditionally stated in the literature. Our research points to the glass finds be-
longing to two main chronological groups: 
		  a.	 the first, end of the 1st - beginning of the 2nd c.;
		  b.	 the second, first half of the 3rd c.
	 A separate category comprises artifacts which can’t be dated.
	 Analyzing the function of the glass finds, we observe the clear dominance of 
drinking vessels and containers for toiletries. Jars and bottles, as well as dishes, are 
very rare. Prevalence of the toiletry vessel during the first period is an important 
point for discussing the kind of relationship between Romans and Barbarians. 
	 During the 3rd c. the situation changes and drinking vessels outnumber other 
types. They are found grouped in the lower stretches of the Dniestr and Danube riv-
ers, as well as close to the Eastern Carpathians, where there are many known archae-
ological sites of the of so called “Free Dacians”. The distribution of the glass vessels is 
along the old trade ways, as in the previous period. This was probably a result of the 
situation of local markets.
	 The glass vases discovered in the settlements are fewer in number than the arti-
facts from burial contexts from 3rd c. But the forms are the same as glass vessels from 
graves. Differences between “life” and “death” cultures are not attested.
	 Toiletry vessels, such as bottles for body oils, are common in the graves from the 
first chronological group (end of 1st - beginning of 2nd c.). However, cups prevail dur-
ing all the 3rd c. Beakers are found in the sub-Carpathian region, but the cups are 
spread only in the lower stretches of the Dniestr and Danube rivers. These differenc-
es are seen in many examples of Roman goods attested in the eastern Carpathian re-
gions.
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Glass from the late Roman courtyard house  
at South Shields, a northern frontier fort  

in Britain

Price Jennifer

Durham University, Department of Archaeology, Emerita Professor

The fort at South Shields is sited on the south bank of the mouth of the River Tyne, 
in north east England. It formed part of the military frontier system in northern 

Britain The first fort was established in the late first century and military units occu-
pied the site at many periods from then until the end of the fourth century.
	 In the late third century, a large house with a courtyard, probably the command-
ing officer’s residence, was constructed in the south east area of the fort, and excava-
tion has identified several periods of occupation between that time and the end of the 
4th century. The house, barrack and adjacent areas have produced a substantial quan-
tity of glass vessel fragments from secure contexts (colourless, bluish green, greenish 
and yellowish green tablewares and some containers), as well as window fragments 
and objects, and these make an interesting case-study in the changing patterns of use 
and the range of vessel glass in use in a high status official building in northern Brit-
ain in the fourth century. 
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Medieval glass bracelets from Banat territory

Radičević Dejan

University of Belgrade, Faculty of Philosophy

Glass bracelets represent a typical 11th-12th c. jewellery in Central and eastern Ser-
bia, similarly to other parts of Balkan Peninsula which have been under Byzan-

tine domination. During the same period this kind of jewellery does not appear of-
ten in the territory northern of Sava and Danube which was part of the Hungarian 
state. The only exception is presented by the south-eastern part of Banat, where glass 
bracelets have been found in several sites and this phenomenon will be the theme of 
the present communication. That territory, as it is today understood, spreads from 
Danube till upstream of Tamis on the north, while on the West it is constrained by 
the Karas valley, and the East by the Cerna valley. That territory is highlands, unlike 
the rest of the plain Banat’s territory. The majority of the so far known glass brace-
lets are found in necropoleis (Caransebes, Cuptoare, Moldova Veche, Sopotu Vechi, 
Dupljaja), while only some are founded in settlements (Gornea, Dupljaja). Necropo-
leis are dated from the end of 11th to the beginning of 13th century, while glass brace-
lets mostly appear in the 12th century. Common find in the same necropoleis repre-
sent other jewellery -mainly different forms of earrings- which are not known in oth-
er parts of southern Panony, but have direct analogies with finds from southern of 
Danube. The presence of these finds has been interpreted as strong Byzantine influ-
ence which is generally obvious in the material culture of this specific territory, while 
in the rest of the Banat territory and other parts of medieval Hungary typical burial 
finds belong only to the Bijelo Brdo type.
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Study and Analysis of Seventeenth Century  
Filigrana Glass Fragments from the Monastery  

of Sta. Clara-a-Velha, Portugal

Ramos Ana T.1, Lima Augusta M.2,3, Medici Teresa3, Pires de Matos A.3,4, Pi-
chon Laurent5, Moignard Brice5

1. Faculdade de Ciências, Universidade de Lisboa, Departamento de Química e Bioquími-
ca, Lisboa, Portugal
2. Universidade Nova de Lisboa, Departamento de Conservação e Restauro, Caparica, 
Portugal
3. Unidade de Investigação “VICARTE - Vidro e Cerâmica para as Artes”, Faculdade de 
Ciências e Tecnologia, Universidade Nova de Lisboa, Caparica, Portugal
4. Instituto Tecnológico e Nuclear, Sacavém, Portugal
5. Centre de Recherche et de Restauration des Musées de France (C2RMF), Paris, France

Micro-EDXRF and PIXE analytical techniques were used to determine the chem-
ical composition of twenty-three filigrana glass fragments and seven filigrana 

canes from an archaeological excavation carried out in the Monastery of Sta. Clara-
a-Velha in Coimbra, Portugal. These fragments were made by several filigrana tech-
niques using opaque white glass threads and in a few cases opaque red, green, blue, 
yellow and purple glasses were also applied in the filigrana decoration. 
	 The analysis of the different glasses in the filigrana fragments and canes – the col-
ourless glass used to make the vessels and the colourless, opaque white and/or col-
oured glasses used in the threads – was in most cases performed directly on the sur-
face without any previous preparation. 
	 Preliminary results show that the colourless glasses of the fragments and canes 
are all of the soda lime silicate type being the tin oxide the opacifier used in the white 
glasses.
	 The results obtained are also compared with compositions of façon de Venise fil-
igrana glasses from Belgium, German and France and of Venetian filigrana archae-
ological findings in an attempt to determine the production centre of the filigrana 
glass objects from this archaeological site. The results obtained are discussed. 
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High and Low-CaO Groups of Glass  
in the Late Bronze Age Levant and Mesopotamia 

Reade W.1, Freestone I.C.2, Bourke S.3

1. University of Sydney, Dept of Archaeology (Near Eastern) & Australian Key Centre for 
Microscopy and Microanalysis, Sydney, Australia
2. Cardiff University, Cardiff School of History and Archaeology, Cardiff, Wales
3. University of Sydney, Dept of Archaeology, Pella Project, Sydney, Australia

Some 43 Late Bronze Age glasses from Pella in Jordan and 16 glasses from Nuzi 
in Iraq have been analysed by SEM-EDXA, EPMA and solution ICP-MS. These 

glasses date from the sixteenth to the fourteenth centuries B.C.E. and are predomi-
nantly opaque turquoise blue and transparent blue beads, pendants, ingots and ves-
sels. All base glass compositions are of the silica-lime-soda type, with elevated MgO, 
K2O and P2O5, suggesting that the glass-making technology at this time employed
consistent recipes and similar raw material sources, with its products being dispersed 
across a broad geographic region. 
	 Surprisingly, these typical Late Bronze Age Mesopotamian glasses clearly di-
vide into two groups based on CaO content. This phenomenon is observed at both 
sites throughout a period spanning approximately 200 years. Comparisons are made 
with published data including those of Late Bronze Age Egyptian and Mesopotami-
an glasses to explore the extent and significance of the observed dichotomy. This dis-
covery raises interesting questions such as whether the existence of a high and a low 
CaO group could be related to object form or colour and the translucency or opac-
ity of the glasses. Does the observed difference in lime content reflect glass produc-
tion by more than one workshop which each access slightly different raw materials, 
such as plant ashes, that are combined in similar recipes to produce glasses of other-
wise closely similar composition? These issues will be considered in the light of both 
the current knowledge of LBA glass-making traditions and the recent research on the 
nature and complexities of plant ashes used in ancient glass-making.
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L’ARTISANAT DU VERRE  
À LUGDUNUM-LYON AU HAUT-EMPIRE 

Robin Laudine

Doctorante, UMR 5138, Maison de l’Orient Méditerranéen, Lyon, France

L’artisanat du verre durant l’Antiquité est depuis longtemps connu à Lyon. En ef-
fet, le quartier qui s’étend le long de la rive gauche de la Saône, sur le quai Saint-

Vincent, s’intègre dans la vie artisanale de Lugdunum pendant le Haut-Empire, plus 
particulièrement au Ier siècle ap. J.-C. Plusieurs investigations archéologiques, durant 
les années 1960, ont mis au jour des structures et/ou des déchets attestant de l’artisa-
nat du verre. Il existe l’atelier de la Muette, place de la Butte et les vestiges de la cour 
de la Manutention militaire. La découverte de deux fours de verriers sur le site des 
Subsistances en 2000 a confirmé l’activité artisanale de ce quartier ; s’en suivra cel-
le de l’atelier de la Montée de la Butte en 2000-2001 comptant au moins seize fours 
et trois fosses dépotoirs. Ce centre artisanal semble s’arrêter au début du IIe siècle. 
Des vestiges d’activité verrière de l’époque sévérienne sont connus sur un autre site 
lyonnais, l’atelier de la Vieille Monnaie, qui constitue un point de comparaison es-
sentielle.
	 Nous souhaitons donc faire un point sur les vestiges d’ateliers de verriers décou-
verts jusqu’à présent à Lyon. Il semble important de mettre en avant les différences 
et les corrélations qu’il peut exister entre les structures et le mobilier des différents si-
tes mis au jour. 
	 Nous sommes en droit de nous poser plusieurs questions : les vestiges appartien-
nent-ils à un même atelier ou s’agit-il de plusieurs zones de travail ? Existaient-ils 
une spécialisation et une complémentarité de production ? Enfin, s’agit-il d’activités 
contemporaines ?
	 À partir de cette documentation, nous essayerons d’établir un bilan de l’artisanat 
du verre à Lyon. 
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The British Museum’s Amarna Glass fish  
scientifically investigated

Roehrs Stefan1, Smirniou Melina1, Marée Marcel2

1. The British Museum, Conservation & Scientific Research, London, Great Britain 
2. The British Museum, Department of Ancient Egypt and Sudan, London, Great Britain

The famous Egyptian glass fish figure in the British Museum (EA 55193) has been 
exhibited around the world but never been the subject of scientific study. Found 

in the ancient city of Akhetaten at Amarna, the fish has generally been assumed to be 
a local product, as during the city’s brief existence (c. 1350–1330 BC) it was a glass 
manufacturing centre. A full scientific examination has now clarified its composition 
and added nuance to the question of provenance. 
	 The fish was studied by optical microscopy and X-ray fluorescence (XRF) analy-
sis. Because of the value and fragility of the fish, we decided against micro-sampling 
and electron microscopy at variable pressure in favour of XRF under ambient pres-
sure, also because of the XRF’s higher sensitivity for transition metal elements like 
manganese, iron, nickel, cobalt, copper and zinc. The XRF results were calculated us-
ing the PyMCA code developed at the European Synchrotron Radiation Facility (ES-
RF). 
	 The blue, light blue, yellow and white glasses have typical Late Bronze Age (LBA) 
compositions. Moreover, the blue glass was deliberately coloured with cobalt and 
copper. This type of colouration is rare in LBA glass, but examples have been found 
both at Amarna and Malkata. This means that the fish originates from an Amarna or 
Malkata workshop, which are as yet undistinguishable through scientific analysis.
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Les perles en verre du Caucase du nord 
 des iie-iiie siècles : la technologie de fabrication 

et la composition chimique

Rumyantseva Olga

Institut d’archéologie de l’Académie des sciences de Russie

L’étude est consacrée à la technologie de fabrication et la composition chimique 
des perles en verre provenant de la nécropole alano-sarmate Brut 2 de la deuxiè-

me moitié du iie – iiie siècle, située dans la région centrale du Caucase du Nord 
(les fouilles effectuées sous la direction de T. Gabuev et V. Malachev). La collec-
tion contient plus de 9000 exemplaires. Soixante-deux échantillons de verre ont été 
analysés par spectrographie optique d’émission, effectuée par A. Egorkov (Institut 
d’Histoire de la culture matérielle de l’Académie des Sciences de Russie, Saint-Pé-
tersbourg). 
	 La plupart des perles sont monochromes, fabriquées de tubes étirés et de tiges 
étirées, ce qui est typique pour cette époque. Les perles avec une feuille métallique à 
l’intérieur et celles polychromes, notamment « millefiori », ont également été exami-
nées. 
	 Les perles de Brut 2 se distingent par leur composition chimique variée. Leur ver-
re a été produit à base de cendre végétale ainsi qu’à base de natron. La grande partie 
des perles est fabriquée en verre dont la composition ne permet pas d’identifier les 
matières premières. Une serie d’échantillons se distingue par la concentration basse 
du calcium (à partir de 2,4 %)/ Certains verres se caractérisent par la haute concen-
tration du plomb (17-36%). Ces dernières sont opaques, rouges et oranges, colorées 
par le cuivre avec de l’étain. Le verre translucide incolore des perles à une feuille mé-
tallique est fabriqué à base de natron et décoloré par l’antimoine. Le verre bleu foncé 
est coloré par des minerais de cobalt d’origine différente.
	 La composition chimique du verre des perles indique leur différence d’origine, en 
confirmant la diversité des relations culturelles de la population du Caucase du Nord 
dans les premiers siècles de notre ère. 
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GLASS BEADS FROM BANAT AND BACHKA,  
LATE ANTIQUITY TO GREAT MIGRATION PERIOD  

(PRELIMINARY RESEACH DATA)

Rumyantseva Olga1, Trifunović Stanko2

1. Institute of Archaeology of Russian Academy of Sciences, Moscow, Russia
2. Museum of Voivodina, Novi Sad, Serbia

The research is focused on glass beads from the necropoleis of Banat and Bach-
ka in northern Serbia (the region of southeastern Pannonia). Most of the beads 

are dated to Late Antiquity, preliminary data shows that the number of beads dat-
ing to the Great Migration period is less. At present, no specialized studies of the lo-
cal beads from Late Antiquity have been published. In most of the burial complex-
es, bead assemblages consist of both glass beads and beads made from other materi-
al. The ornaments in question were made into necklaces; in Late Antiquity they must 
have been sewn onto dress as well. Morphological and technological analysis of the 
beads has been carried out, the manufacturing technology has been researched in ac-
cordance with the system developed by Z.A. L’vova. The glass beads are represented 
by monochrome and polychrome items varying in shape and size. The beads from 
burial complexes have been dated on the basis of the metal finds, primarily coins and 
fibulae. The chemical composition of the glass has been determined through emis-
sion-spectral analysis. Comparative study of the beads from Banat and Bachka to-
gether with material from synchronous sites in other regions, primarily from East-
ern Europe (North Pontic region, Northern Caucasus, Dnieper region and Central 
Russia) as well as from Central and Western Europe allows to identify the features 
which characterize assemblages from the sites in question and to compare the dates. 
The color of the beads, their technological and morphological characteristics as well 
as the chemical composition of the glass can yield important information about the 
clothing, cultural relations and aesthetic preferences of the people to whom the sites 
used to belong.
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M-XRF analysis of Late Roman Glass  
from Thessaloniki

Sakalis A.1, Tsiafaki D.1, Antonaras A.2, Tsirliganis N.1

1. Cultural Technology, Cultural and Educational Technology Institute / R. C. “Athena”, 
Tsimiski 58, GR-67100, Xanthi, Greece, www.ceti.gr 
2. Museum of Byzantine Culture, Thessaloniki, Greece

Micro X-Ray Fluorescence Spectroscopy (m-XRF) is used in order to determine 
the elemental concentration of glass sherds found in glass workshops’ context 

from the area of Thessaloniki. Two sherds are derived from the Acheiropoietos exca-
vation site. One of them is a glassy end of glass blower’s pipe (Gb) and the other is a 
base of a glass vase (Gv). The third sherd is a glass chunk found in the ancient forum 
of Thessaloniki (D). Major elements such as Si, Na, Ca, Mg, S and Al, as well as trace 
elements such as Fe, As and Ti are determined and quantified using suitable standard 
reference materials. Conclusions concerning the origin and the manufacture tech-
niques of the studied material are drawn. Finally, multivariate statistical protocols 
are applied in order to compare the studied material with glass samples from other 
places such as east Mediterranean coast and Peloponnesus. 
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Glass technology, colours, forms and shaping  
in the 2nd century opus sectile glass materials 

from the villa of Lucius Verus in Rome

Saguì Lucia1, Santopadre Paola2, Verità Marco3

1. Sapienza Università di Roma, Rome, Italy
2. Istituto Centrale per il Restauro, Rome, Italy 
3. Stazione Sperimentale del Vetro, Murano-Venice, Italy

Recent studies allowed attribution of a huge amount of more than twenty thou-
sand glass pieces (monochrome glass as well as polychrome glass imitating mar-

bles, precious stones and millefiori glass) formerly pertaining to the Gorga collection, 
to the decoration of a villa of the second century A.D. in Rome. The villa was built by 
emperor Lucius Verus on the Via Cassia, at the gates of Rome. Excavations occurred 
in the second half of the 19th century, and most the uncovered objects were put on 
the antique market. Further researches and the analysis of the finds exhibited or pre-
served in the depositories of several Italian and foreign museums, have demonstrat-
ed new attributions of glass pieces and geometric and figural panels to the decorative 
covering of the villa1. Instead, a study on the technical aspects of such a complex dec-
orative work has not yet been undertaken. 
	 The reasons that motivated the use of glass, were investigated in a recent study of 
the 4th century opus sectile panels from Porta Marina (Ostia, Rome). Promising results 
were obtained through a careful examination of the glassy materials associated to an-
alytical investigation, thus improving the knowledge of their use in this kind of works 
and the understanding of the technology of production of these extraordinary materi-
als2. In this paper some preliminary results are reported of a collaborative study started 
recently by the researcher who discovered, studied, classified and illustrated in several 
publications the opus sectile glassy materials of the Gorga collection (Lucia Saguì), to-
gether with the Istituto Centrale del Restauro of Rome and the Stazione Sperimentale 
del Vetro of Venice. The aim was to define the functional features of the vitreous mate-
rials used and to understand which melting, coloration and opacifying techniques were 
used to obtain them. Forming, cutting and shaping techniques used for these materials 
were investigated as well. An attempt is made in the present investigation at assessing 
which was the supply source for glass, in which form it reached the markets and wheth-
er a local production took place, given the importance of the yard.
References
[1] L.Saguì, B.Bacchelli, R.Pasqualucci, Un patrimoine unique au monde. Les verres de la collection 
Gorga, in Annales du 13e Congrès de l’Association Internationale pour l’Histoire du Verre, Pays Bas 
1995, Lochem 1996, pp. 213-224; 
[2] M. Verità, M.S. Arena. A.M. Carruba and P. Santopadre, Roman glass: art and technology in a 4th 
century A.D. opus sectile in Ostia (Rome), Journal of Cultural Heritage 2008, in press.
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Byzantine Glass in Uherské Hradiště-Sady,  
a Christian Centre of Great Moravian Empire 

(Moravia, Czech Republic)

Sedláčková Hedvika1, Galuška Luděk1,  
Wedepohl Karl Hainz2

1. Archaia Brno o.p.s., Česká 6, 602 00 Brno, Czech Republic – Moravské zemské muz-
eum, dep. of mediaeval archaeology and head of excavations in Uherské Hradiště, 602 00 
Brno, CR = archaeologists
2. Universität Göttingen, Abteilung Geochemie am Zentrum für Geowissenschaften, 
Goldschmidtstr.

Uherské Hradiště-Sady was a major Christian centre of the Great Moravian Em-
pire in the second half of the 9th century. It is believed that this religious area, 

consisting of churches, a settlement, a burial ground and a wooden palace, was the 
seat of Archbishop Methodius (880-885). Some of the finds, especially jewellery, a 
cross with a Greek inscription and writing instruments (styluses), appear to be evi-
dence of the presence of the Byzantines. The glass finds have yet to be assessed. Thirty 
fragments of glass vessels (among which lamps and small bottles may be identified), 
window glass and a mosaic cube have been excavated in graves, a church, a chapel 
and semi-dugout houses. The glass is either colourless with a greenish tinge or blue 
and red. The decoration consists of applied red trails, gold leaf and an architectural 
motif of white opaque glass. Cultural categorisation of the artefacts will be support-
ed by analyses by Professor K. H. Wedepohl. The finds provide a new perspective 
on contacts between Moravia and the advanced Byzantine culture, and are the first 
step towards the assessment of a large series of glass from the Staré Město-Uherské 
Hradiště Greater Moravian agglomeration.
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The interpretation of compositional  
groupings in seventeenth century window glass 

from Christ Church Cathedral, Oxford 

Shortland A.J.1, Scott R.1, Power M.2

1. Centre for Archaeological and Forensic Analysis, Department of Materials and Ap-
plied Sciences, Cranfield University, Shrivenham, Swindon, Wiltshire SN6 8LA, Unit-
ed Kingdom
2. Christ Church Cathedral, Oxford, OX1 1DP UK

A long term study is being carried out into all aspects of the window glass of Christ 
Church, the Cathedral church of the Diocese of Oxford in the UK. As discussed 

at AIHV-17 (Powers and Shortland 2008), Christ Church had a major scheme of 
windows put into place in the mid-seventeenth century, perhaps the most largest and 
most important scheme to be put into any English church between the medieval pe-
riod and the mid-nineteenth century. This scheme was almost completely destroyed, 
but is now being reconstructed from thousands of fragments found on the site and 
rare documentary records. Part of this reconstruction is a major analysis project both 
of the glass itself and the pigments used on it. This paper presents the results of SEM-
WDS and LA-ICPMS analysis of the seventeenth century glass and how that analysis 
can help in picking out individual windows and groups of windows from variation 
in their compositions. It shows variations in the high lime low alkali glass types and 
suggests possible provenance for the manufacture of the glass. 
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GLASS FINDS FROM ANTINOOPOLIS, EGYPT

Silvano F.

University of Pisa, Dip. Scienze Storiche del Mondo Antico, Via Galvani, 1 56126 – Pi-
sa, Italy

This paper will focus on glass finds discovered in the North Necropolis of Anti-
noopolis, in Middle Egypt, during the recent and previous excavations carried 

out by the Mission of the Istituto Papirologico “ GirolamoVitelli ”, now directed by 
Rosario Pintaudi. In addition to a large number of lamps and other utilitarian vessels, 
the necropolis has also produced a significant number of fragmentary monochrome 
and mosaic revetments plaques and a very interesting fragment of opus sectile panel. 
The glass elements are particularly well conserved, and also show the presence of the 
original adhesive used to fix them to a support. This feature provided a unique op-
portunity to chemically study the composition of the organic materials used as glue 
for fixing the glass elements to wood supports, and to reconstruct the technologies 
used to produce such as adhesives. 
	 The glass finds, dating from 4th to 6th centuries, include also fragments of painted 
glass and a very impressive example of reverse-painted glass, a bowl with cold-paint-
ed decoration on the outside to be viewed from the inside, through the glass.
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Mycenaean glass: a matter of local production 
or of a trade network?

Smirniou Melina1, Rehren Thilo1, Adrymi-Sismani Vassiliki2, Asderaki Eleni3

1. University College London, Institute of Archaeology, London, Uk
2. Archaeological Institute for Thessalian Studies, Volos, Greece
3. Archaeological Museum of Volos, Volos, Greece

Finished glass objects are found in large quantities scattered throughout Egypt, 
Mesopotamia, the Levant, and the Aegean during the late second millennium BC. 

We propose that glass was primary produced in a few centres, then transferred and 
exchanged to the more widely available secondary glass making workshops through-
out the Eastern Mediterranean.
	 Glass was used and consumed in the Mycenaean world, however there have not 
been many studies discussing its provenance. The present paper examines glass beads 
found in a tholos tomb at Kasanaki, which is located in the inlet of the Pagasetic Gulf 
where actually functioned the big palatial center of Iolkos, with whom the tomb is 
certainly connected.
	 We attempt to investigate the production, exchange and consumption of glass in 
Late Bronze Age (LBA) Mycenaean Greece. The samples were analysed using Elec-
tron Probe Microanalysis and Scanning Electron Microscopy to determine their 
chemical composition and identify their raw materials.
	 The present study characterises the glass from Eastern Thessaly -in fact from a 
site located in the biggest port of Central Greece from where all the commercial ex-
changes of Thessaly with the Aegean World were taking place- and positions it with-
in a broader compositional group. Performing multivariate analysis of the major ele-
ments and comparing our samples with LBA glass from the literature, it is examined 
whether the glass was made locally or internationally exchanged. The paper adds to 
our current knowledge of glass manufacturing in the LBA mainland Greece.
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New research  
concerning the origin of glass  

of the PbO-SiO2 system 

Staššíková-Štukovská D., Plško A.

Archaeological Institut I of Slovak Akademie of the Sciences, Akademická 2, 949 21 Ni-
tra, Slovakia

Chemical analyses of glass beads from graves of the early-medieval burial sites in 
Slovakia and Moravia showed the content of PbO higher than the 50-weight per-

centage. These glasses are included into the PbO- SiO2 system. As their coloring sub-
stances, CuO, Fe2O3 as well as their own honey-like color, were used.The interdisci-
plinary analysis of the archaeological findings of approximately 35 000 glass beads 
from graves of the 7th - 11th centuries in the region around the bed of middle Danube 
and its river inflows enabled to clarify the occurrence of this type of glass in time and 
place. Linking these results into the context of published interdisciplinary research in 
Europe has complemented the knowledge about this glass regarding unknown con-
centration findings from the 9th and 10th centuries. New direct verification of glass 
manufacturing of the PbO-SiO2 system is reliably documented in Slovakia and in 
Moravia in archaeological findings from the 12th century. The analysis of findings in 
context from the 9th and 10th centuries enables to formulate the hypothesis about the 
origin and production of these glasses in the central Danube area and in south Mora-
via already from the 9th century.
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Glass Production in Greek Texts:  
from the Mycenaean to the Byzantine Period

Stern E. Marianne

Independent scholar

This paper investigates the philological evidence for ancient glass production, 
manufacturing techniques, and the organization of the craft. The focus is on the 

Greek-speaking world.
	 I will discuss selected Greek words denoting artisans, tools, equipment, work-
shops, and manufacturing processes in texts of the Mycenaean, classical Greek, Ro-
man imperial, and Byzantine periods. After having established when the words are 
encountered for the first time, I will identify their original meaning and investi-
gate whether they changed their meaning overtime, and if so, how and why they 
changed.
	 No technical treatises on ancient glass production have been preserved. Neverthe-
less the philological evidence from literary texts and epigraphy is relevant for several 
areas of research: it sheds light on ancient manufacturing techniques and how they 
developed over time as well as on the types of workshops and where they were locat-
ed. The evidence also tells us how much (and how little) the artisans’ contemporar-
ies understood about the processes related to primary and secondary glass produc-
tion and the relationship of these crafts to each other.
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New Finds of Core-Formed Glass  
from Apollonia in Albania

Sterrett-Krause Allison E. 

University of Cincinnati, Department of Classics, Cincinnati, Ohio, United States

Recent excavations by an American and Albanian team at the site of a previously 
unknown Greek temple in the urban area of Apollonia in Albania recovered sev-

eral fragments of core-formed glass vessels. The small body fragments come largely 
from securely dated contexts as early as the Archaic and Early Classical periods. As 
such they offer new information about the distribution and dating of Archaic, Clas-
sical, and Hellenistic core-formed glass bottles. Among the fragments are a few piec-
es that seem to be entirely unique in the corpus of Greek core-formed glass vessels: 
these include one fragment of a purple-on-white alabastron with a rare herringbone 
design, and one fragment of an alabastron or oinochoe that has additional unmar-
vered thread trails applied to the body over marvered zig-zag trailed decoration.
	 The presence of core-formed glass vessels at this previously unknown sanctuary 
site underscores its importance as a major cult center, where the glass vessels proba-
bly served as one type of votive gift to the deity. At the same time, the careful strati-
graphic excavation of the temple compound offers rare glimpses of unusual core-
formed vessels found in a securely dated non-funerary context in the Greek world.
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CHEMICAL COMPOSITION OF GLASS AND FAIENCE BEADS 
FROM THE BELBEK IV NECROPOLIS

Stolyarova Ekaterina K. 

Russian State University for the Humanities, Conservation Department, Moscow, Rus-
sia

The Belbek IV necropolis is situated in the south-western Crimea in the Belbek 
river valley. The site dates back to the second quarter of the first century A.D. or 

the first half of the third century A.D. 
	 Among the most common artifacts in Belbek IV burials are beads made of glass, 
faience, stone, amber, agate, and other materials. Initially, we studied the morphol-
ogy and techniques. This paper is concerned with the study of the chemical com-
position of glass and faience beads. The composition of 28 beads was identified by 
Yegorkov with emission spectrum analysis. The results of the analysis were interpret-
ed according to the method by Sčapova. 
	 With this methodology, all analyzed beads save one faience bead were found to 
be made of glass. The analysis of the chemical composition of glass and faience re-
vealed the sources of alkali and alkali-earth materials and helped to calculate norms 
of recipe. Beads were divided into chemical classes according to the classification of 
the ancient glass composition. The origin of the beads was determined by correlating 
the norms to the types of alkali and alkali-earth materials. The beads were classified 
by glassmaking schools, with the most part (13 specimens) being associated with the 
Near Eastern school, with workshops spread throughout the inner regions of Near 
East/Southwest Asia, possibly in Syria. Eight beads were linked to the Mesopotami-
an school, with workshops in the inner regions of Near East/Southwest Asia, name-
ly Mesopotamia. Five beads were linked to the provincial Roman school with work-
shops throughout Egypt, the eastern Mediterranean and the territory of the Euro-
pean provinces of Rome. One bead was classified as pertaining to the metropolitan 
Roman school with workshops in Rome. The faience bead, in our opinion, was pro-
duced in the traditional glassmaking regions (Egypt or Near East/Southwest Asia), 
rather than in mountain regions.
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SPATIAL AND TEMPORAL CONSIDERATIONS  
OF TECHNOLOGICAL CHANGE:  

EXAMINING EARLY ISLAMIC GLASS FROM AYLA, JORDAN

Swan Carolyn M.

Brown University, Joukowsky Institute for Archaeology, Providence, Rhode Island, USA

Scholars have studied the chemistry of glass artifacts for decades in order to under-
stand production technology. Chemical groupings based on trace element com-

positions (especially MgO and K2O) have allowed us to see that the basic technolo-
gy of ancient Near Eastern glassmaking changed twice over the course of early histo-
ry due to the source of alkali used as a flux: from plant-ash to natron, and back again 
to plant-ash. In 2004 the author undertook chemical analysis of glass artifacts from 
two sites in southern Jordan: Byzantine Petra (ca. 5th-6th c. CE) and Early Islamic Ayla 
(ca. 8th-9th c. CE); it was assumed that the findings would fit into the general dichoto-
my of natron-based Roman/Byzantine glass and plant-ash-based Islamic glass. How-
ever, the findings were unexpected: both assemblages were made with natron. The 
Ayla glasses are not earlier Roman/Byzantine products found in later archaeological 
contexts, because their cobalt blue color and incised decoration clearly mark them as 
Umayyad or ‘Abbasid period products. This suggests that there was some degree of 
industrial continuity during a time of significant political and cultural change.
	 This paper takes into consideration the 2004 study and current scholarship about 
reasons for the changing glass technology in the 8th-10th centuries CE. The author 
seeks to clarify ancient glass production and consumption by looking at the spatial 
and chronological patterns. Technological analysis has traditionally focused on the 
properties of materials rather than on the people and choices involved; historical and 
anthropological analysis can provide a fuller explanation for the reasons behind the 
episodes of stability and change observed in the production activities during this crit-
ical period in glassmaking history. It is not enough for scholars to simply show that 
change occurred, we must think about why it occurred and the processes by which 
technologies are shaped and stabilized.

152



– 153 –

On-site X-ray fluorescence analysis of maritime 
glass fragments from Southern Thailand

Tantrakarn Kriengkamol1, Chaisuwan Boonyarit2, Kato Norihiro1,  
Shindo Yoko3, Nakai Izumi1

1. Tokyo University of Science, Department of Applied Chemistry, Tokyo, Japan
2. The 15th Regional Office of Fine Arts, Phuket, Thailand
3. Research Institute for Islamic Archaeology and Culture, Tokyo, Japan 

Agreat number of glass vessel fragments and glass beads has been found from 
many locations in Southern region of Thailand, along with other important ar-

chaeological finds such as Chinese ceramic ware and Iranian pottery. However, be-
side the limited research related scientific analysis of archaeological glass in Thailand, 
there are only few papers about this artifact. In this article, we will provide a series of 
chemical compositional analysis over hundred glass fragments found from three ar-
chaeological sites along Andaman Sea and Gulf of Thailand. First group of the glass 
sample is a series of glass vessel fragment in various color found from Thung Tuk site 
of Ko Kao Island located in the Andaman Sea. The site dates from 9h to 10th centu-
ries AD. The second group of the glass sample falls to be a group of glass vessel frag-
ments found from Laem Pho site, located opposite to Thung Tuk on the coast of the 
Gulf of Thailand dating to the same period. The last group is glass vessel fragments 
and associated lumps of raw glass unearthed from Khuan Luk Pat site located fur-
ther southern in the land. The majority of the glass finds consist of fragment of blu-
ish and pale green mould-blown glass bottles, beakers and bowls which are clearly 
non-local product.
	 The nondestructive analysis of the archaeological glass has been conducted in 
Thailand by a portable type X-ray fluorescence spectrometer developed by our re-
search group. The analysis results show that the glass fragment samples are attrib-
uted to several kinds of glass, such as Roman and early Islamic Natron type soda-
lime-silicate and Islamic plant ash soda-lime-silicate glass coexisting in all sites. In 
addition, the role of Southern Thailand as an international port of East-West trading 
route during 9th to 10th centuries AD will be discussed, according to the glass decora-
tion and its chemical compositions.
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New glass findings from Durrachium

Tartari Fatos

Archaeologic Museum of Durres

A few years ago during the excavation for the construction of a high building, 
came to light some new findings of glassware in the C section of the Roman ne-

cropolis of the city. Tombs of different types (sarcophagus, urns, covered with tiles 
etc.) discovered in this sector, had in their inventory vases of glass. Nevertheless, this 
new glass collection being presented here belongs to the inventory of the dead. These 
are types known from before (olae cinerarae etc.) and also new forms as: laboratory 
vases, small bottles with one or two handles.
	 Coming from a closed inventory, all vases mentioned belong to Italian produc-
tions of the 1st-2nd century of our era.

154



– 155 –

Medieval glass finds from the excavation  
of the Isa Bey Hamamı in Selçuk (Turkey)

Turnovsky Petra 

The glass fragments to be presented in this paper were recovered from excava-
tions in a medieval bathhouse – the Isa bey hamam in Selçuk, a town on the 

western coast of Turkey very close to the ancient city of Ephesos. This town is dom-
inated by a hill called Ayasoluk, a name deriving from the original Ayios Theologos 
(Greek: Άγιος Θεολόγος). Several buildings on its slope include a fortress and the fa-
mous Mosque of Isa Bey. A project to survey the buildings of the medieval period 
starting at the time of the Aydinogullari Emirate up to the consolidation of the Ot-
toman Empire was conducted by the Austrian Academy of Science in collaboration 
with the Austrian Archaeological Institute under the direction of Şule Pfeiffer-Taş. A 
major part within this project was the excavation in a bathhouse next to the mosque, 
the Isa Bey Hamamı.
	 The glass fragments recovered there include glass which can be dated approxi-
mately to the 10th – 13th c. AD, probably from the strata earlier than the building it-
self. Work on the stratigraphy of the site and a final publication is still in progress. 
Another group of glass fragments datable to the 14th – 15th c. AD seems to be relat-
ed to the period when the Hamam was in use. For the first group parallels could be 
found in the byzantine and islamic cultures, while for the second and later group – 
consisting mainly of drinking vessels – comparable forms lead to Italy, thus reflect-
ing cultural and economic relations with the city-states of Genova and Venice. There 
is also a type of drinking vessel which is unparalleled in the West. 
	 The round crown-glass windows were originally inserted in the holes of the cov-
ering domes, of which fragments displaying an interesting diversity of colours must 
have created special light effects in the interior. 
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2006 GLASS FINDS IN THE ROMAN THEATRE AT IZNIK

Umut Çelik I.

Marmara Universty, Institute of Fine Arts

Roman theatre excavations in Nicaea constitute the most important finding cent-
er of Anatolian glassmaking. With its enduring economical and political struc-

ture, Nicaea could have lodged many workshops and artisans. Dated to the 2nd Cen-
tury Traianus era, the glass finds from the theater excavation carried on since 1980, 
are rated as continuum of earlier years. During 2006 campaign, mostly findings dated 
to Byzantine era have been identified. These are summed up to 1502 glass pieces en-
tered in glass inventory most of which are consisted of candle and goblet pieces. All 
these findings and glass wasters, in other words excess materials, are the most impor-
tant indicators of the production density attributed to the region. During the Nicaea 
excavation, that is expected to be carried on for a long period of time, the new find-
ings will contribute to the classification of the existing brief descriptions and resolve 
the importance of Nicaea in the history of mankind as one of the habitats weighed 
upon history of mankind.

	 Glass Figurine: 	 1
	 Millefiori Sherd:	 1
	 Spout: 	 2
	 Gobleds Sherds:	 107
	 Candle Sherds:	 42
	 Broad Glasses:	 26
	 Bottle Sherds:	 39
	 Cup Sherds:	 6
	 Glass Sherds:	 1278
	 Total Findings:	 1502
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Analytical strategies  
for the conservation of degraded glass based  

on the new materials: a comparative study  
with the conventional products

Valentini F.1, Diamanti A.1, Salerno C. S.2, Palleschi G.1 

1. Università degli Studi di Roma Tor Vergata, Dipartimento di Scienze e Tecnologie Chi-
miche, via della Ricerca Scientifica 1, 00133 Roma (Italy)
2. Istituto Centrale del Restauro, Sezione Calchi e Gessi, Via di S. Michele 23, 00153, Ro-
ma, (Italy).

The traditional consolidating and protective products, widely used in the conser-
vation of the objects of artistic interest, are not able to assure a complete stabi-

lization of ancient glass affected by chemical-physical deterioration. This last is re-
sponsible for the micro-cavities production, the increased porosity and the decohe-
sion of glass that loses its intrinsic mechanical properties.
	 Considering this, during the restoration stage it is necessary to improve the cohe-
sion of the degraded material in order to restore the original mechanical properties 
and, at the same time, to fill the micro-cavities to protect the glass objects from fur-
ther action of atmospheric agents. Actually, the most common consolidating prod-
ucts employed in the field of the objects of historical-artistic interest can be either 
inorganic or organic. These two kinds of materials present merits and disadvantag-
es. The main advantages of the inorganic consolidating products are principally two: 
easy penetration inside the glass and the similar properties (physical and mechanical) 
to the glass material; on the other hand these products do not have a protective ac-
tion and it is necessary to apply a protective agent in a following stage. The polymer-
ic consolidating are able to carry out contemporaneously a consolidating and protec-
tive function but they have a penetration difficulties into the glass micro-cavities. 
	 For this purpose, a new strategy has been suggested here based on the in situ po-
lymerisation of the monomer combined with the use of the TiO2 nanoparticles. In 
this way, the in situ polymerisation could increase the penetration of small mono-
mer molecules, increasing the penetration depth. On the other hand, the presence of 
the TiO2 nanoparticles, used whether a homogeneous dispersion or in the polymer/
TiO2 nanocomposite, could enhance the protective function considering the heter-
ogeneous photocatalytic behaviour of TiO2 nanoparticles, due to their large surface 
area and selective reduction/oxidation of different atmospheric agents.
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Analysis of Champlevé enamelled objects  
in Belgian museum collections;  

comparison of techniques

Van der Linden Veerle1, Meesdom Eva2, Devos Annemie2,  
Van Dooren Rita3, Nieuwdorp Hans3, Janssen Elsje4, Balace Sophie5,  

Cagno Simone1, Alfeld Matthias1, Janssens Koen1

1. University of Antwerp, Department of Chemistry, Antwerp, Belgium
2. Museum Vleeshuis, Vleeshouwersstraat 38-40, 2000 Antwerpen, Belgium
3. Museum Mayer van den Bergh, Lange Gasthuisstraat 19,2000 Antwerpen, Belgium
4. Collectiebeleid / Behoud en Beheer , Hessenhuis , Falconrui 53, 2000 Antwerpen, Bel-
gium
5. Koninklijke musea voor Kunst en Geschiedenis (KMKG/MRAH), Jubelpark 10, 1000 
Brussel, Belgium

Documenting the evolution of the chemical composition of the glass and colour-
ing agents used to produce 12th-13th century Champlevé enamelled objects is 

relevant to gain a better insight in the history of the manufacture of these type of ar-
tefacts. 15 Champlevé objects present in collections of Belgian museums were semi-
qualitatively analyzed by means of portable microscopic X-ray fluorescence spec-
troscopy (μ-XRF). Quantitative information was obtained by analyzing several small 
glass fragments of these objects using Electron Probe Micro Analysis (EPMA). Most 
analyzed objects were produced in Limoges, France and are dated between the 12th 
and 14th century. The results of the analyzed enamelled objects were compared with a 
glass and pigment composition database. By documenting this technological history 
it becomes possible to establish a set of chemical parameters that can be used to dis-
criminate between authentic artefacts and 19th century reproductions. This will help 
to identify exceptional cases of Champlevé enamel such as incorrectly dated objects 
and later restorations. 
	 The results obtained by means of EPMA and portable µ-XRF analysis proved to 
be very useful in the discrimination of early (12th-13th century) from late (19th centu-
ry) Champlevé objects. From a total of 15 objects examined, five featured a chemical 
signature that deviated from the published literature composition database and pig-
ment use consistent with its presumed period of manufacture. Moreover, the in situ 
qualitative data obtained by portable µ-XRF analysis proved to be sufficiently relia-
ble to make this discrimination. 
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THE HARVARD GLASS FLOWERS REVISITED:  
A TECHNICAL STUDY OF THE COMPOSITION  

AND DETERIORATION PROCESS

Van Giffen N.A.R.1, Eremin Katherine2, Lloyd Nancy3

1. Harvard Art Museum, Straus Center for Conservation and Technical Studies, Objects 
Conservation Fellow 
2. Harvard Art Museum, Straus Center for Conservation and Technical Studies, Conser-
vation Scientist
3. Harvard Art Museum, Straus Center for Conservation and Technical Studies, Conser-
vator of Objects and Sculpture

The Harvard Glass Flowers were made by Leopold Blaschka and his son Rudolf 
between 1887 and 1936. They are extremely realistic botanical glass models and 

were originally intended as teaching specimens. Today, however, they are one of the 
key visitor attractions at the Harvard Museum of Natural History. The earlier mod-
els are primarily made with painted clear glass, while the later models incorporate 
more colored glass and ultimately very little or no paint was used. The Blaschka col-
lection at Harvard is unique not only because the Glass Flowers were made exclusive-
ly for Harvard, but also because it includes workshop materials, some of the Blasch-
kas’ earlier glass works, and extensive archives that provide information on the pro-
duction process. 
	 Analysis was undertaken to determine and compare the composition of the clear 
and colored glasses used in the Blaschkas’ early works, including glass eyes, jewel-
ry, early plant materials, sea creatures, and the botanical models produced between 
about 1887 and 1895. The delamination and corrosion problems exhibited by some 
of the flowers, primarily the early models, are of particular interest and influence 
preservation and conservation strategies. The use of colored glasses in the early work 
is also of great interest: the glass eyes include both clear and colored glass and the 
jewelry and early plants are mostly colored glass, contrasting with the sea creatures 
and early glass flowers which are mainly painted clear glass with very little colored. 
Why the Blaschkas didn’t use more colored glass for the flowers initially is not clear, 
but may relate to the working properties of the glass and therefore to the composi-
tion. The results of recent analyses and comparison to previous unpublished analysis 
will be presented.
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Productions verrières à l’époque mérovingienne

Van Wersch L., Mathis Fr., Dupuis Th., Strivay D.

Université de Liège - Centre Européen d’Archéométrie – Liège – Belgique

Les productions verrières au Haut Moyen Âge dans le nord de l’Europe sont mé-
connues. Les ateliers mis au jour restent rares et les objets conservés sont peu 

nombreux. Dans cette phase importante précédant le passage du verre sodique au 
verre potassique, il est encore difficile de définir les matériaux et techniques utilisés 
ainsi que les objets qui ont été produits.
	 Pour l’époque mérovingienne, des récipients complets trouvés dans des nécropo-
les belges présentent un aspect très semblable. Notamment grâce aux décors, il est 
possible de repérer lesquels ont été fabriqués dans le même atelier. Il est dès lors en-
visageable d’étudier une production, ou du moins une partie, d’en évaluer l’homogé-
néité et, éventuellement, de la caractériser. 
	 Dans le cadre d’une thèse de doctorat, une centaine de vases provenant de nom-
breux musées ont été analysés par PIXE-PIGE (particule induced X-ray emission et 
particule induced γ-ray emission). Méthode non destructive, elle donne accès à une 
composition élémentaire quantitative et dose avec précision la plus grande partie des 
éléments du tableau périodique (Z>11). D’après ces analyses, tous les verres méro-
vingiens possèdent une composition sodique caractéristique des verres au natron. 
Au début de la période, les verres mis au jour sur les mêmes sites et dans des contex-
tes de même époque présentent des compositions chimiques semblables malgré des 
formes différentes alors que des verres identiques découverts dans des sites éloignés 
sont chimiquement différents. Environ 200 ans plus tard, les objets se raréfient et 
plus aucune homogénéité ne peut être distinguée. Ces résultats tendent donc à prou-
ver que si les premiers verriers mérovingiens travaillent encore comme leurs prédé-
cesseurs romains, leur artisanat évolue au cours de la période, sans doute en fonction 
des matériaux disponibles, et annonce l’avènement du verre potassique. 
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SCIENTIFIC INVESTIGATION OF BYZANTINE GLASS  
TESSERAE FROM THE MOSAICS ON THE SOUTH CHAPEL 

OF TORCELLO’S BASILICA, VENICE

VeritÀ Marco1, Zecchin Sandro2

1. Stazione Sperimentale del Vetro, Via Briati 10, 30141 Murano (Venezia) ITALY /
2. I.E.N.I. Consiglio Nazionale delle Ricerche, Corso Stati Uniti 4, 35020 Padova ITALY

The great program of the mosaic decoration of Torcello’s Basilica of the eleventh-
twelfth centuries includes the right minor apse (chapel of the SS. Sacramento or 

south chapel). During restoration in late twentieth century, glass tesserae (colored 
glass pastes and gold foil tesserae) were sampled from the mosaics of the south chapel 
and analyzed by scanning electron microscopy and quantitative X-ray microanalysis 
to identify the glass composition and the nature of colorants and opacifiers. 
	 The results of the analyses reported in this paper, allow identification of two 
groups of tesserae, produced with different raw materials and techniques, used at the 
same time in the original Torcello mosaics. Both a local production (Venice was at 
this time a flourishing glassmaking centre) or the import of the glassy materials from 
other Byzantine areas can be suggested. Anyway, no archaeological or documentary 
evidence exist on the origin of these vitreous materials. 
	 The comparison of the analytical data with the present knowledge on medieval 
glassmaking technology and with the results of similar investigations on Byzantine 
mosaic tesserae (west wall of Torcello, St Mark’s cathedral in Venice, Hosios Loukas 
in central Greece and Monreale in Sicily) and on twelfth century mosaics in Rome, al-
low formulation of some hypotheses on the origin and provenance of the two groups 
of glassy materials.
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TOWARDS A CLASSIFICATION  
OF EARLY ISLAMIC RELIEF-CUT GLASS

Whitehouse David B.

The Corning Museum of Glass

Between the ninth and the 11th centuries CE, glass workers in the Islamic world 
produced relief-cut objects of exceptional quality (see, for example, Glass of the 

Sultans, 2001, nos. 78-100). The Corning Museum of Glass has several outstanding 
examples of Islamic relief-cut glass, together with more than 200 fragments. This 
material will be described in the forthcoming catalogue of the Museum’s Islamic 
scratch-engraved and wheel-cut glass. Meanwhile, this paper addresses the question: 
can the monochrome (usually colourless) relief-cut glass of the ninth to the 11th cen-
turies be divided on the basis of style into categories that reflect geographical or 
chronological distinctions?
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Glass Vessels from Excavations at the Church  
of the Holy Sepulchre in Jerusalem

Winter Tamar

Israel Antiquities Authority, Glass Department, P.O.Box 586, Jerusalem 91004, Israel

The Church of the Holy Sepulchre in Jerusalem, one of the most important reli-
gious centers of Christianity, is an elaborate architectural and historical monu-

ment. Many studies have been devoted to the development of its buildings since the 
construction of the first Byzantine church in the fourth century CE, but only rarely 
were these studies relied on results of archaeological excavations. 
	 An excavation conducted in 1997 in the underground halls of the Coptic Patriar-
chate compound north of the Church, exposed several construction phases. The glass 
finds from this excavation, some of which originated in clear stratigraphic contexts, 
provide evidence for various periods of use in the Church and its surroundings: the 
early Byzantine period (the fourth–fifth centuries CE), the early Islamic period (the 
eighth–tenth centuries CE), and the Mamluk and Ottoman periods (the fourteenth–
nineteenth centuries CE). 
	 Among the most significant finds is an early Islamic cameo glass, one of the few 
recovered from a well-documented archaeological excavation. The diverse Mam-
luk assemblage of glass vessels from the thirteenth–fourteenth centuries CE includes 
plain bottles, jugs, bowls, beakers, jars and oil lamps, as well as several marvered piec-
es and an inscribed gold-painted and enameled vessel. The large-scale Christian pil-
grimage to the Church of the Holy Sepulchre during the late Ottoman period is man-
ifested in ‘Holy Water’ bottles that were inscribed in Russian and adorned with the 
image of Christ on the Cross.
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Local merovingian glass workshops in Huy?  
Analytical approach

Wouters H.J.M.

Royal Institute for Cultural Heritage, Laboratories, Brussels, Belgium

During extensive excavation campaigns at the end of the 20th- beginning of the 
21st century along the Meuse river in Huy, Belgium, three merovingian occupa-

tion sites were found with a tremendous amount of glass remains. Two of them con-
tain significant remains of glass activity as glass drops, wires, cast glass masses, fil-
lets of glass, glass beads and a lot of crucibles with glass remains. Apart from the ar-
chaeological study, also an analytical investigation was executed. This communica-
tion will present the SEM-EDX analysis results of around 800 samples. An attempt 
will be made to a statistical evaluation of the results in order to answer questions as 
whether or not correlation existed between the three sites of Huy itself and with oth-
er Merovingian glass finds in the Meuse valley.

164



– 165 –

The fenestration of the castle 
of Middelburg-in-Flanders. A study of  

archaeological window glass (1448 – 17th century)

Wouters Hilde1, De Clercq Wim2, Meulebroeck Wendy3, Baert Kitty4, 
Thienpont Hugo3, Terryn Herman4, Nys Karin1

1. Vrije Universiteit Brussel, Department of Art History and Archaeology, Pleinlaan 2, 
1050 Brussels, Belgium
2. University of Ghent, Department of Archaeology and Ancient History of Europe, Blan-
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3. Vrije Universiteit Brussel, Department of Applied Physics and Photonics, Pleinlaan 2, 
1050 Brussels, Belgium
4. Vrije Universiteit Brussel, Department of Chemical and Materials Engineering, Plein-
laan 2, 1050 Brussels, Belgium

The town of Middelburg-in-Flanders and its castle were founded during the 
mid-15th century as an expression of the elite status of the owner, Pieter Blade-

lin, treasurer and councillor of the Dukes of Burgundy Philip the Good and his son 
Charles the Bold. By founding his new town near the important centres of Brug-
es, Damme, Sluis and Aardenburg, Bladelin expressed his economic and political 
power and desire for noble status. The town continued to prosper in the 16th centu-
ry under the rule of the d’Oignies family. By 1578 town and castle had lost their high 
status. Middelburg and other towns along the coast and in the Scheldt estuary like 
Ostend, Aardenburg, Sluis, Hulst and Antwerp, became an important arena in the 
Eighty Years War in which Dutch Protestant and Spanish Catholic armies fought in 
what was to become the border between the present-day countries of Belgium and 
the Netherlands. 
	 The castle of Middelburg-in-Flanders must have had an enormous monumental 
impact on its environment due to its visual presence and symbolic and social func-
tion. A detailed registration of all window glass fragments combined with the lead 
canes provides a significant amount of information about the different types of fen-
estration used in the castle. The results of the case study of the castle of Middelburg-
in-Flanders (about 1300 fragments of flat glass) were impressive. After detailed reg-
istration we could recognise 20 different shapes of lozenge windows and plain glaz-
ing in the Flemish Renaissance Style, one fragment of a stained glass window found 
near the chapel and engraved mirror glass. 
	 Thanks to careful excavation methods, extensive art historical, historical and ar-
chaeometrical research combined with an in-depth study of the archaeological ma-
terial, it is now possible to visualise the fenestration of the castle between 1448 and 
the end of the 17th century. 
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TECHNICAL STUDY OF ENAMELED GLASS  
FROM THE KHARGA OASIS, EGYPT

Wypyski Mark T.

The Metropolitan Museum of Art, Department of Scientific Research, New York, USA.

Among the many glass finds from the late Roman site of Ain et-Turba in the Khar-
ga Oasis, excavated between 1907 and 1909 by members of the Metropolitan Mu-

seum, were fragments of enameled glass. Scientific analyses of the glass and enam-
el decoration were recently conducted using energy dispersive and wavelength dis-
persive X-ray spectrometry in the scanning electron microscope (SEM-EDS/WDS). 
The glasses were found to have soda-lime-silica compositions with relatively low lev-
els of magnesia and potash, compatible with ‘Roman-type’ glass produced using na-
tron as the alkali source. Blue, red and black enamels have overall compositions sim-
ilar to the glass substrates, aside from the addition of the colorants. Red is formed by 
the addition of particles of iron oxide, while the blue is colored with cobalt and opac-
ified with calcium antimonate, but also appears to contain particles of the blue min-
eral lazurite, the principle component of lapis lazuli. The yellow enamel consists of 
a high-lead glass containing particles of the yellow opacifier lead antimonate. Green 
enamel, while also containing lead antimonate, is unlike the yellow in having a soda-
glass composition with a relatively small amount of lead. Black enamel also contains 
lead antimonate, along with some copper and large amounts of iron. Comparisons 
are drawn between the compositions of these very early examples of enameled glass 
and other contemporary late Roman glasses as well as recent technical studies of me-
dieval Islamic enameled glass from Syria and Egypt. 
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GLASS FINDS FROM NOVO BRDO AND THEIR  
SIGNIFICANCE IN LATE MEDIEVAL GLASS PRODUCTION

ZeČević Emina 

The National museum in Belgrade, Medieval Department, Belgrade, Serbia 

Novo Brdo, which is one of the biggest medieval Serbian cities and the most im-
portant mining site, trade and artisan center (14th-15th c.), is systematically exca-

vated over a long period of time. Numerous glass finds are included among the mov-
able finds of the excavations.
	 All glass objects are found in two churches (the only two completely excavated 
buildings of the city), and around them, where two necropolises were created. The 
older church, known as Saška, or as Santa Maria in Nouamonte di Dogni targ, served 
Catholics, mainly from Dubrovnik and Kotor. The other one is the main and monu-
mental church of the city, known as the Cathedral.
	 The biggest part of the city remains unexplored and therefore it is very difficult to 
estimate the diversity and the quantity of glass originally circulating in the city. As 
no glass workshops have been unearthed it is also impossible to determine the exist-
ence of local products and their typology.
	 Glass finds from Novo Brdo are quite numerous and several different types of ob-
jects can be identified among them. Regardless to its fragmentary condition, it rep-
resents one of the richest and most important glass groups from a medieval Serbian 
site. It can also be very helpful in dating finds from other Balkan sites as well, because 
several objects can be firmly dated, as some of them are found in intact graves dated 
with 15th c. coins., and others come from sealed, mid 15th c. destruction layers.
	 Apart from round window panes and two types of lamps, which represent a usual 
find in churches, several types of beakers and bottles used in burials have been iden-
tified. Glass jewels (beads, bracelets and gems), which are not very characteristic for 
this period, are also present in burials of the Cathedral’s cemetery.
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Designers at Count Schaffgotsch’s Josephine 
Glassworks in Szklarska Poręba (Schreiberhau),  

Silesia, 1842-1950

Żelasko Stefania 

Josephine Glassworks, which used to be amongst the most prominent European 
glassworks, had good fortune to have the very best European designers form its 

very beginning. In Biedermeier and Historicism periods, the leading role both in the 
technology and creating new designs was played by Franz Pohl senior and junior as 
well as by Arthur Gerlach – an academic painter. Josephine manufactured original 
master designs in new glass and manufacturing technologies; was involved in nu-
merous experiments and patented net filigree, pink gold ruby, alabaster and red cop-
per ruby glass. Since having achieved great success at Great London Exhibition in 
1851, the glassworks kept manufacturing in all decorative techniques. There used to 
be glass painted with enamel and gold, engraved, multi-coated and tinted en masse. 
The London Great Exhibition brings international fame for their glass works, which 
was primarily represented by pieces of extraordinary splendour. The prise medal was 
rewarded to Josephine Glassworks for coloured glass and hundreds of millefiori-pa-
perweights. In 1873, the Josephine’s products were awarded the gold medal in Vien-
na. At the end of the 19th century, professor Max Rade from Dresden and professor 
Camillo de Maes from Berlin were amongst Josephine’s designers, whose collections 
were given the gold medal at World Exhibition in Paris in 1900. In the 20th century, 
its most prominent designer was Alexander Pfohl – extremely diligent and original. 
Professor Siegfried Haertel was the glasswork’s other outstanding designer. Besides 
them, there were Bernardine Bayerl and Dr Gretsch. Their designs earned the Grand 
Prix in Paris in 1937 for the company. Josephine Glassworks was leading in the world 
markets with elegant, good proportions, excellent taste, expensive and sought after 
worldwide products. These Manufacture was primarily occupied with the production 
of glass for the royal courts of Europe.
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