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Directors’ Foreword

Thus far, in this age of international exhibitions, the
masterpieces created by glassmakers in the Islamic
world have seldom received the attention they deserve.
“Glass of the Sultans” sets out to repair this omission by
bringing together more than 150 glass objects that rep-
resent twelve centuries of Islamic glassmaking. The
exhibition includes all the principal types of pre-
industrial glass from Egypt, the Middle East, and India
and presents a comprehensive array of shapes, colors,
and techniques.

At the time of the Arab conquest, in the seventh
century A.D., glassmaking had flourished in Egypt
and the Middle East for more than two millennia,
and there is little reason to suppose that glassmakers’
activities in those regions were curtailed by the momen-
tous political, social, and religious changes that took
place after the Prophet Muhammad proclaimed the
message of Islam. Indeed, as the earliest objects in the
exhibition testify, Islamic glassmakers inherited many
of the techniques of their forebears in the Byzantine
and Sasanian Empires. Four of these simple tech-
niques—glassblowing, the use of molds, the manipu-
lation of molten glass with tools, and the application of
molten glass to complete or decorate an object—were
the basis of the glass industries of the Islamic world
from the seventh century to the Industrial Revolution.

Tiwo threads run through the history of glassmaking:
an enduring set of basic techniques, tools, and recipes,
and periods marked by sudden bursts of innovation.

In the Islamic world, for instance, one of the most inter-
esting technical innovations was the widespread use,
in and after the eighth century, of metallic stain. The
surface of the glass was painted with copper or silver
oxide dissolved in acid, which imparted a transparent
stain that varied in color from red to brown to yellow.
Also, in tune with the development of a new artistic lan-
guage after the ninth century, surface decoration, espe-
cially patterns created in a mold, became more varied
and inventive, although always maintaining the taste
for symmetry and harmony intrinsic to Islamic art.

From time to time, Islamic glassmakers revived or
rediscovered ancient techniques that had fallen into
disuse. Thus, the Jawsaq al-Khaqani, the ninth-century
palace of Caliph al-Mu‘tasim at Samarra, Iraq, was dec-
orated with mosaic-glass tiles reminiscent of examples
from the Hellenistic and Roman periods. Similarly,
in the ninth and tenth centuries, glassmakers revived
the technique of decorating vessels with gold foil
sandwiched between two fused layers of glass.

The exhibition explores with special emphasis
two glorious episodes in the history of Islamic glass-
making: the ninth- and tenth-century production of cut
and engraved glass and the thirteenth- and fourteenth-
century production of gilded and enameled objects.
Building on the tradition of glass cutting in the Sasanian
Empire, Islamic craftsmen began to make exquisitely
delicate cut glass in the ninth century. Glassmakers
produced blanks of various kinds, including colorless

vii



objects, which at their best had the clarity of rock crys-
tal, and colorless pieces with a colored overlay, which
were employed in making cameos; in the finishing
shop, the blanks were cut, ground, and polished. The
end products were some of the finest cut glass in the
world, with bold motifs carved in relief and thin walls
that made the objects almost as light as a feather.

Although earlier decorators had experimented with
gilding and vitreous enamels, it was not until the thir-
teenth century that Islamic gilded and enameled glass
came into its own. For approximately the next two hun-
dred years, glassmakers in Syria and Egypt produced
sumptuous objects for use and display. “Glass of the
Sultans” includes twenty-three of these, ranging from
bottles to beakers, vases to hanging lamps, and cover-
ing all facets of Ayynbid and Mamluk decoration,
especially calligraphy, complex vegetal patterns, and,
in the thirteenth century, animals and human figures.
From the beginning, such objects were highly regarded
not only in the Islamic world but also in Europe and
China: the exhibition includes vessels from Saint
Stephen’s Cathedral, Vienna, and the treasury of San
Marco, Venice, that reached Europe no later than the
fourteenth and fifteenth centuries, respectively.

The last sections of the exhibition focus on the glass
of the Ottoman, Safavid, and Mughal Empires and on
European glass made in imitation of Islamic proto-
types. Although glass production under the empires
did not match the great achievements of earlier times,
it did enter the mainstream of artistic production,
especially in Mughal India. In the second half of the
nineteenth century, Islamic enameled and gilded glass
was so admired that glassmakers in France, Venice,
and Vienna challenged themselves to imitate these
objects—sometimes with outstanding results.

“Glass of the Sultans,” then, is an exhibition of ambi-
tious scope. It was made possible by the willingness
of numerous institutions in the United States, Europe,
and the Middle East. We are indebted to the following
lenders: the British Museum, London; the Cathedral
and Diocesan Museum, Vienna; the Cleveland
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Museum of Art; the David Collection, Copenhagen;
the Eretz Israel Museum, Tel Aviv; the Furussiya
Arts Foundation, Vaduz; the Calouste Gulbenkian
Museum, Lisbon; the Kunstmuseum Diisseldorf; the
L. A. Mayer Museum for Islamic Art, Jerusalem; the
Los Angeles County Museum of Art; the Museo
Civico Archeologico, Padua; the Museum of Islamic
Art, Qatar; the Procuratoria di San Marco, Venice;
the al-Sabah Collection, Dar al-Athar al-Islamiyyah,
Kuwait National Museum; the Staatliche Museen
zu Berlin-Preussischer Kulturbesitz, Museum fiir
Islamische Kunst; the Toledo Museum of Art; and
the Victoria and Albert Museum, London. To our
friends and colleagues at all these institutions, we
extend our heartfelt thanks. A special thanks goes to
Stefano Carboni, Associate Curator of Islamic Art at
the Metropolitan Museum and, along with David
Whitehouse, curator of the exhibition. We are grate-
ful as well to Anna Ballian and Mina Moraitou, cura-
tors of the Benaki Museum Islamic Collections.

In New York, the Metropolitan Museum extends its
sincere thanks to The Hagop Kevorkian Fund for its gen-
erous support of the exhibition. We are also indebted
to the National Endowment for the Arts for its impor-
tant contribution to the project. In addition, we are
grateful to The Andrew W. Mellon Foundation for its
assistance toward the realization of this catalogue. The
exhibition is supported by an indemnity granted by the
Federal Council on the Arts and the Humanities.

Philippe de Montebello
Director
The Metropolitan Museum of Art

David Whitehouse
Executive Director
The Corning Museum of Glass

Angelos Delivorrias
Director
Benaki Museum
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(Glass Production 1n the Islamic

World: A Historical Overview

In the seventh century A.n. momentous historical
events took place in the eastern Mediterranean
provinces of the Byzantine Empire. These events
had as their catalyst the teachings and revelations
of Muhammad, who was born in Mecca, on the
Arabian Peninsula, in about 570. Messenger of
God (Allah), prophet of the Islamic faith, and
political activist, Muhammad moved to the city of
Medina (the Azjra, or migration) in 622 and died
in 632. After a brief period of conquests under the
rule of the so-called four Rightly Guided Caliphs
(632-61), the first Islamic dynasty, that of the
Umayyads (661-750), came into being.

Taking full advantage of the weakness of both
the Byzantine and the Sasanian empires, the
Umayyads created a vast caliphate that extended
from Spain in the west to Iran in the east. Their
first caliph, Mu‘awiya ibn Ab1 Sufyan (r. 661-80),
selected the Roman city of Damascus as his capi-
tal, thus making the Greater Syria area (modern
Syria, Jordan, Lebanon, Israel, and Palestine) the
true center of the dynasty. Aside from their signifi-
cant political effect in the region, these new Islamic
rulers had a strong impact on architecture, both
religious and secular. For architectural decoration
and portable objects, however, they relied on the

Opposite: detail, cat. no. 105
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existing decorative language established under the
Romans and Sasanians. Consequently, pottery,
metalwork, and glass continued to be made in con-
formance with preexisting models and to evolve
along predictable artistic lines rather than being
influenced by dynastic taste and requirements.
Hardly affected by these cataclysmic political
changes, glassmakers in the region went about
their business as usual. In fact, it is especially diffi-
cult to distinguish between glass objects made
immediately before the advent of Islam and those
produced in the ensuing century and a half,
since—at least judging from extant material —the
Umayyad rulers were clearly not interested in
patronizing high-quality glass. During the previ-
ous two centuries, blown glass (both plain and
decorated)—the common, inexpensive everyday
ware developed in Greater Syria in the first cen-
tury B.c.—had declined in inventiveness and had
lost patronage. The traditional Jewish glassmakers
as well as newly converted Muslim artisans were
therefore in a weak position to invite Umayyad
patronage; they continued to create objects that
attracted the average buyer in the local sugs, thus
largely neglecting the artistic potential of glass-
making. Given the difficulty in attributing works



made in the period, this type of “transitional”
glass, which employed established techniques,
shapes, and colors, has been defined as proto-
Islamic (Carboni 2001, pp. 15-17,and nos. 1-9).

Although there are notable exceptions, high-
quality Islamic glass has not generally enjoyed
royal and courtly patronage throughout its history
but has instead usually developed independently.
Those familiar with Islamic art history can, for
example, confidently identify Fatimid rock crystal,
Ilkhanid ceramic tilework, or Timurid book illus-
tration, since the dynasties named were directly
involved in the development of those arts. It is not
possible, however, to assign similar labels to glass
made in the Islamic world. Naturally, glass was
widely produced during the periods in which vast
areas were dominated by such long-lived dynasties
as the ‘Abbasid (Greater Iraq, 749-1258), the
Fatimid (Egypt and Syria, 969-1171), and the
Seljuq (Iran and Anatolia, 1040-1194). Yet, to our
knowledge, not one member of these powerful
dynasties regarded the medium as important
enough to have his or her name prominently
carved or molded on a glass vessel. In general,
therefore, attributions to a specific dynasty should
be read as references to a historical period and
geographical area rather than to the dynasty itself.
(Accordingly, the present catalogue seldom
includes such limiting attributions. )

The ‘Abbasid dynasty founded a new capital
named Madinat al-Salam (City of Peace), later
to be known as Baghdad. Its caliphs also built a
second capital, the royal city of Samarra, about
125 kilometers (78 miles) north of Baghdad on the
Tigris River, which flourished for a brief period of
fifty-odd years before being abandoned by the
court. Although the glass industry had been active

in the area since at least the late Sasanian period
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(late sixth to early seventh century), the ‘Abbasids’
newly founded cities required that craftsmen be
relocated from neighboring localities or perhaps
from the former Umayyad capital of Damascus.
Once again, there is no record of any type of
‘Abbasid patronage for glass vessels, but in the
ninth century, shapes and decoration did begin
to change in response to more general artistic
trends. Literary sources indicate that the quarter
of Qadisiyya in Baghdad was a center of glass pro-
duction (Lamm 1929-30, p. 498). Excavations at
Samarra have revealed large quantities of glass,
probably locally made, that allow for a better
understanding of how the shapes of objects from
the proto-Islamic period developed (Lamm 1928).
One of the most interesting observations derived
from the study of the Samarran material is that
these glassmakers attempted to imitate second-
and third-century Roman glass, which suggests
that the ‘Abbasid court may have taken an interest
in a certain type of production that suited its tastes.
Millefiori mosaic glass, for example, was revived to
create the floor tiles and perhaps also the dadoes
of the walls at one of the royal palaces at Samarra
(cat. no. 61).

The artistic language established in ‘Abbasid
Baghdad and Samarra branched out to influence
the rest of the Islamic world, providing models
that would be absorbed and reinterpreted in the
various regions of the empire. From the ninth
century onward, Islamic art developed its own
independent style, one that broke with former tra-
ditions. Although glass may have been only mar-
ginal to the development of the new Islamic
decorative language, it witnessed its own period of
flowering, especially in the Iranian region, during
which some of the most accomplished objects
found today in museums around the world were



produced. The splendid era of relief-cut glass (the
tenth and eleventh centuries), for example, fits
entirely within the ‘Abbasid period in the central
and eastern Islamic lands and in the Fatimid
period in Egypt and Syria, although, unfortu-
nately, the exact place of manufacture of its mas-
terpieces remains a matter of speculation (see cat.
no. 9o). Yet, if these objects were also produced
in the Iranian world during the same period,
‘Abbasid power was rapidly dwindling there
under the pressure of Central Asian newcomers
such as the Bayids (932-1062), the Ghaznavids
(977-1186),and the Seljugs, to mention but three
of the most successful dynasties in Iran, Central
Asia, and Anatolia. Once again, the lack of inscrip-
tions with historical content on relief-cut glass and
the impossibility of attributing it to a specific area
underscore the general inappropriateness of link-
ing glass production to particular dynasties.

The Ghaznavids, who ruled in present-day
Afghanistan and Pakistan, are the first dynasty for
which evidence clearly indicates royal patronage
of glass objects. Some glass medallions in a group
impressed with various figural patterns include the
name of T3j al-dawla Khusraw Malik ibn Khusraw
Shah, the last Ghaznavid king, who ruled from
1160 to 1186 (cat. no. 50). Like the mosaic glass tiles
created at Samarra in the ninth century, these
medallions represented elements of architectural
decoration (for windows in this case), and it may
be that royal patronage of glass during this period
was limited to decorative elements rather than
extended to vessels and other portable objects.

The appearance of the nomadic Mongols in
Iran and Iraq, culminating in the conquest of
Baghdad in 1258, brought devastation to the Islamic
regions. Adopting a sedentary way of life, these
Mongols, known as the Ilkhanids (1256-1353),

established a new rule that absorbed the existing
traditions. Such upheavals almost certainly dealta
serious blow to the glass industry in the region:
although molded glass of the type created in the
Seljuq period (cat. nos. 20, 21, 23-25) probably
continued to be made during the Ilkhanid era, the
only surviving archaeological material is that
excavated at the palace of Takht-i Sulaiman (see
PP- 23-24). By the time Timur (Tamerlane; d. 1405)
invaded and conquered Iran, glassmaking had
declined to such an extent that the new lord is
thought to have transferred artists from Damascus
in order to revive the industry in his capital,
Samarqgand (in modern Uzbekistan). Unfortu-
nately, no tangible proof exists that glass was made
in any significant quantity in Samarqand during
the Timurid period (1370-1506), let alone glass
directly sponsored by the rulers.

Glassmaking seems to have been relegated to
insignificance in the eastern Islamic lands in the
fourteenth and fifteenth centuries and was not
revived there until the late sixteenth century under
the influence of European glass. The exact oppo-
site can be said, however, with regard to the industry
in Syria and Egypt. As a matter of fact, it was there,
during the late Ayyubid period (ca. 1169-1260)
and especially under the Mamluks (1250-1517),
that enameled and gilded glass—without doubt
one of the most significant contributions to the his-
tory of glassmaking worldwide—reached a status
that may be termed “royal,” being in great demand
from sultans and emirs alike (cat. nos. 114-118).
The origins of the technique in the twelfth century
are obscure, but it is clear that enameled and
gilded glass became prized almost immediately:
records indicate that products from Syria were
commissioned by, or donated as gifts to, the reign-

ing Ayyubid rulers as well as Jaziran atabegs and the
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Seljuq sultans of Anatolia (see p. 204). This type of
glass became so successful that it inspired Venetian
artisans (cat. nos. 151, 152) and was exported to
Europe, where it graced the houses of noble fami-
lies as well as church treasuries (cat. nos. 124, 125).
Among objects of religious significance,
the hanging lamps that adorned mausoleums,
mosques, Qur’anic schools, and hospices—insti-
tutions endowed by sultans and wealthy emirs
both as pious gestures and as status symbols—
often had their patrons’ names copied in enamel
on their surfaces so that the names would shine
forever once the lamps were hung and lit (cat.
nos. 114-117). The only examples of royal patronage
of Islamic glass that lasted more than one or two
generations, mosque lamps were produced over a
period spanning more than one hundred years,
between the reigns of the sultans Nasir Muhammad
ibn Qalann (1293-1341, with brief interruptions)
and Barquq (1382-99, with a brief interruption)
and, in reference to Mamluk emirs, even extending
before and after these reigns (cat. nos. 114, 117).
The production of enameled glass eventually
became standardized in Syria and Egypt following
years of political and economic decline, including
increased competition from European trade and
industry, until it virtually died out in the course of
the fifteenth century. The great new powers of the
Islamic world—the Ottomans, dominating the
entire region west of Iran (1281-1923), the Safavids
in Iran and parts of Central Asia (1501-1732), and
the Mughals on the Indian subcontinent (1526-
1858)—all became great patrons of the arts but,
once again, did not take a special interest in glass,
regarding it as little more than a useful commodity.
It is not possible, for a long interval in the six-
teenth and seventeenth centuries, to definitely
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attribute any extant vessels to local Islamic fac-
tories. The trade in glass, which had proceeded
exclusively east to west in the medieval period,
now reversed direction, as Venetian, Bohemian,
and English products were made for export. How-
ever, under the influence of the European trade,
glassmaking revived in the Islamic world to a cer-
tain degree. In Mughal India especially, painted
and gilded glass entered the mainstream of artistic
production, resulting in a valuable enduring legacy
(cat. nos. 137-142). Glass was widely produced in
seventeenth-century Iran under the Safavids, later
replaced by the Zands (1751-94) and the Qajars
(1779-1924),1n centers such as Isfahan and Shiraz,
although its graceful molded shapes—decanters,
long-necked bottles, and rosewater sprinklers—
are rarely artistically decorated and were clearly
meant for practical purposes (cat. nos. 145-147).
With regard to Ottoman glass, literary sources
indicate that factories existed at least in the capital
of Istanbul, but no specific objects attributable
to them have been identified thus far. Only at
the beginning of the eighteenth century was a
government-run factory founded, at Beykoz, on
the shores of the Bosphorus, that produced fairly
successful artistic glass inspired by Venetian mod-
els and capable of competing with imported works
(cat. nos. 148-150).

The manufacture of artistic glass in the Islamic
world over the course of more than thirteen cen-
turies may seem to have been somewhat discon-
nected from historical events, dynastic pride, and
courtly involvement. This is doubtless one of the
reasons why the medium has never been given
the same scholarly attention as other Islamic
artistic achievements such as book illustration,
calligraphy, pottery, and metalwork. Yet, n addition



to their everyday use by the general populace as
plain wares (containers of all kinds, medicinal ves-
sels, and so on), glass vessels were a prominent and
ubiquitous part of life at court and in wealthy
abodes. Direct patronage may have been scant, but
glassmakers were nonetheless obviously stimulated

to create accomplished, elaborate, and technically
challenging objects that would be “fit for a king,”
or, rather, “for a sultan.” The results are exempli-
fied in the present catalogue, which the authors
hope will help to accord glass production in the
Islamic world its proper place in art history.
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The Growth of Interest

in Islamic Glass

Glass from the Islamic world, together with other
objects such as pottery, metalwork, and textiles,
began to arrive in Europe during the Middle Ages,
usually as items of trade or diplomatic gifts (Shalem
1996; Rogers 1998). Some of these items, such as
the turquoise blue glass bowl in the treasury of
San Marco, Venice (cat. no. 83), which reportedly
was presented by a Turkoman ruler, Uzun Hasan,
to the Venetian Signoria, were treated as exotic rar-
ities that conferred distinction on their owners.
Others, such as the gilded and enameled Mamluk
beaker known as the Luck of Edenhall (fig. 99),
were treasured as family heirlooms. Still others
were regarded as Christian relics: the two gilded
and enameled vessels (cat. nos. 124, 125) in the
Cathedral of Saint Stephen, Vienna, for example,
were believed to contain earth stained with the
blood of the Holy Innocents (Shalem 1998, p. 64).
In addition to such objects, fragments discov-
ered in archaeological excavations, usually in cities
or at sites associated with elite families, also attest
to the export of glass from the Islamic world to
western Europe (Baumgartner and Krueger 1988,
Pp- 120-25).

In the sixteenth and seventeenth centuries,
Ottoman, Safavid, and Mughal rulers in western
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Asia and India cultivated the arts of the book, col-
lecting calligraphic manuscripts and compiling
albums of miniature paintings by celebrated
artists. This, however, represents the full extent of
their interest in the artistic heritage of the Islamic
world, and it was in Europe that the study of
Islamic art and antiquities actually developed. Ini-
tially, as in Islamic Asia, the focus of attention was
manuscripts, which were collected both for their
beauty and as a means of recovering lost classical
texts and learning about the history of science.
Later, European scholars and collectors extended
their interest to architecture, coins, and inscrip-
tions. Thus, one of the first studies of medieval
Islamic architecture, a survey of the monuments of
Granada and Cérdoba based on the drawings of
Juan de Villanueva and Pedro Arnal, was pub-
lished in 1780 (Antigiiedades drabes 1780); Chris-
tian Martin Frahn published the first systematic
study of the coins of the Islamic world, a catalogue
of the imperial cabinet in Saint Petersburg (1821);
and Joseph-Toussaint Reinaud published the first
analytical account of Islamic epigraphy, based prin-
cipally on the collection of the duc de Blacas (1828).

The quickening of interest in Islamic art and
antiquities took place against the background of



Orientalism, a fascination with the Near East that
inspired European artists in the nineteenth cen-
tury (Bendiner 1996). Greater European involve-
ment in Near Eastern politics and improved means
of travel prompted artists to visit the region in
greater numbers than before, and their more or
less realistic depictions of exotic landscapes, build-
ings, and human activities became popular at
home. Perhaps the most potent influence of all
was the Description de ’Egypte, which the French
government published in twenty-four volumes
between 1809 and 1822. Initiated by Napoleon
following his invasion of Egypt in 1798, this ency-
clopedic record of the geography, flora, fauna, and
people of Egypt became the source of inspiration
for Egyptian Revival architecture and decoration.

Although the British Museum owned a num-
ber of Islamic objects when it opened in 1759,
Islamic art was not widely collected until the nine-
teenth century. The barons Edmond and Maurice
de Rothschild included such pieces in their col-
lections, and, apart from objects in cathedral treas-
uries, one of the first medieval Islamic glass objects
to attract attention was a mosque lamp that in 1850
was kept in a vitrine in a boudoir of the Roth-
schilds’ Chéteau de Boulogne, Paris (Fillitz 1996,
p- 485, no. 13.26). Another such object was the
Cavour Vase (cat. no. 129), acquired in 1861 by
Marchese Carlo Alfieri di Sostegno from the estate
of Count Camillo Benso di Cavour, the first prime
minister of Italy after reunification. Alfieri exhib-
ited this spectacular object in Florence in 1868,
on the occasion of the Fourth International Con-
gress of Orientalists. He later bequeathed the vase
to Queen Margherita of Italy; it remained in the
private collection of the Italian royal family for
more than a century (Newby and Sheppard 1991).

At about the time that the Cavour Vase came
to light, Lord Ashburton acquired an imposing
gilded and enameled lamp (cat. no. 117), which was
exhibited at the South Kensington Museum (now
the Victoria and Albert Museum) in 1862. This
passed into the collection of Felix Slade, whose
executors presented it to the British Museum
(Franks and Nesbitt 1871, pp. 61-62, no. 333) along
with a number of other Islamic glass vessels and a
small group of glass “coin weights.”

Interest in medieval glass from the Islamic
world expanded greatly in the third quarter of the
nineteenth century, reaching its peak in Paris. In
1863 Isma‘1l Pasha ascended the Egyptian throne
and began an ambitious program of urban renewal
in Cairo. Soon a group of French residents in that
city were competing against one another to acquire
examples of its medieval heritage. Included among
them were Comte Gaston de Saint-Maurice, the
khedive’s equerry, part of whose collection entered
the South Kensington Museum in 1884, and Baron
Alphonse Delort de Gléon, whose collection was
bequeathed by his widow to the Louvre in 1912.

Exhibits of Near Eastern works at the great
Paris expositions of 1867 and 1878 led to an even
wider appreciation of the arts of Islam. Accord-
ing to Henri Lavoix (1885), collectors had been
scarcely interested in Islamic art in the 1850s. He
recalled how one of the survivors of the Egyptian
campaign formed a large collection of Islamic
material that failed to sell when it was put on the
market in 1855. At the Exposition Universelle of
1867, however, not only did one of the pavilions
have a display of six mosque lamps, but Philippe-
Joseph Brocard also exhibited his gilded and
enameled imitations of medieval glass objects.
Similarly, at the exposition of 1878, a group of

INTEREST IN ISLAMIC GLASS 9



Mamluk lamps was the highlight of a display in the
oriental gallery at the Trocadéro. Apart from works
lent by the khedive, all the objects at the exposition
came from French collections (including those of
the Rothschilds, Delort de Gléon, Edouard
André, Poit, and Basilewski). Knowledge of the
history of Islamic art, Lavoix concluded, had
increased considerably in the last twenty years,
and glass had emerged as an important component
ofit.

Paris was not the only European city to host
exhibitions that contained gilded and enameled
glass (Vernoit 1998). The glass displayed at the
Weltsausstellung at Vienna in 1873 included two
Mamluk objects from Saint Stephen’s Cathedral
(cat. nos. 124, 125), one of which was copied by
Brocard in 1874 (Vernoit 1998, p. 114, n. 30). In
London, the Burlington Fine Arts Club organized
the “Exhibition of Persian and Arab Art” in 1885
(Persian and Arab Art 1885); back in Paris, the
“Exposition d’art musulman” took place in 1893
(Marye 1893).

Beginning in the 1860s, the popularity of “Ori-
ental” or “Moorish” interior decoration encour-
aged glassmakers to imitate medieval objects.
The most prolific centers of production were
Paris, where Brocard gilded and enameled lamps
and other objects (see cat. nos. 153, 154) with a
virtuosity that sometimes challenged the public
to distinguish his efforts from the real thing;
Nancy, in northeastern France, where Emile Gallé
produced not only Art Nouveau glass but also
objects decorated in the Islamic style, such as the
lamp now at The Corning Museum of Glass
(cat. no. 155), which is a technical tour de force;
and Vienna, where the firm of J. & L. Lobmeyr
made a wide variety of decorative glassware
inspired by medieval originals.
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As far as these originals are concerned, gilded
and enameled objects continued to be virtually
the sole focus of attention, and in 1898 and 1899
Gustav Schmoranz published the first corpus of
nearly two hundred specimens in public and pri-
vate collections. This corpus remained the single
most important contribution to the study of gilded
and enameled glass until it was joined in 1929 by
Gaston Wiet’s catalogue of the unrivaled collec-
tion of enameled lamps and bottles in the Arabic
Museum, Cairo.

It should be noted in passing that in 1891
the first major collection of Islamic glass in the
United States was presented to The Metropolitan
Museum of Art by Edward Moore, the president
of Tiffany and Company. Consisting of ninety-six
objects, Moore’s gift was the nucleus of the Metro-
politan Museum’s outstanding collection of glass
from Islamic lands (Vernoit 1996).

In the first few decades of the twentieth cen-
tury, scholars became increasingly interested in the
full range of medieval Islamic glass. This broaden-
ing of interest was due largely to the Swedish
scholar Carl Johan Lamm (1902-1981) (Gyllen-
svard 1982). Lamm studied archaeology at the Uni-
versity of Stockholm and, as a graduate student,
began to catalogue the glass and hard-stone
objects excavated by Ernst Herzfeld and Friedrich
Sarre at Samarra. His consequent publication, Das
Glas von Samarra (Lamm 1928), contained an
illustrated catalogue of 377 fragments of glass, all of
which were believed to date from the caliphal
occupation of the site, between 836 and 892. Its
impact was enormous. Das Glas von Samarra
provided students of the history of glass with
their first fixed point in the chronology of objects
made in western Asia in the early Islamic period.
While one may question the wisdom of assigning



all the finds from Samarra to the ninth century,
the significance of Lamm’s monograph cannot
be doubted.

Lamm (and Sarre before him) believed that
the technique of staining, or luster-painting, glass
was a ninth-century discovery. This view was
contested by Fredrik Robert Martin, who, after
some thirty years of studying early luster-painted
glass, concluded that the technique was invented
at a much earlier date: if not in Egypt in the
Eighteenth Dynasty, then in the Ptolemaic period
(Martin 1929).

Shortly after the publication of Das Glas von
Samarra, Lamm’s doctoral dissertation, “Mittel-
alterliche Glaser und Steinschnittarbeiten aus dem
Nahen Osten,” which was approved with the high-
est distinction, was published in two volumes
(Lamm 1929-30). This catalogue raisonné was the
first (and so far, the only) comprehensive account
of all the glass and hard-stone objects made in the
central Islamic lands between the seventh and
fifteenth centuries. Encyclopedic in scope, the
work is divided into three parts devoted to (1) all
types of glass other than gilded and enameled
objects, (2) hard-stone objects, mainly of rock crys-
tal, and (3) glass with gilded and enameled orna-
ment. In the first part, Lamm classified the objects
according to the techniques used in forming or
decorating them: glass without decoration, fol-
lowed by glass with mold-blown or tooled ribs,
with other mold-blown patterns, with stamped or
pincered decoration, with applied ornament
(including objects decorated with marvered trails),
with stained (luster-painted) decoration, and with
cut or engraved ornament. In the third part of the
survey, Lamm attributed the great majority of
gilded and enameled glass to workshops in one of
three cities—Raqqa, Aleppo, or Damascus—and

also identified both a “Syro-Frankish” and a
“Fustat” group.

Readers of this catalogue will find that, even
after seventy years, much of Lamm’s classification
on the basis of technique still stands; indeed,
George T. Scanlon maintains that “on the question
of glass before 1200 the researcher may use Lamm
without compunction” (Scanlon 1998, p. 27). The
classification of the gilded and enameled objects
has proved to be less resilient. Scanlon makes a
spirited case for assigning more examples to Egypt
than Lamm allowed, the “Syro-Frankish” group is
now believed to be Venetian (see pp. 302-3 of this
catalogue), and Lamm’s attribution of the majority
of the objects to Raqqa, Aleppo, and Damascus is
questionable (see p. 204).

Lamm went on to publish glass found in
the French excavations at Susa, in southern Iran
(1931), glass from Iran in the Nationalmuseum,
Stockholm (1935), a short chapter on glass and
hard-stone vessels in 4 Survey of Persian Art, a
monumental history of Iranian art and architecture
(1939),and an account of stained, gilded, and enam-
eled glass from excavations in Sweden, accompanied
by a study of the origins of staining (1941). Despite
these later studies, “Mittelalterliche Gliser” is
without doubt his most enduring monument.

Two major archaeological excavations that
took place between World Wars I and II eventually
resulted in major publications of Islamic glass.
Between 1931 and 1938 a Danish team carried out
extensive work at Hama, a large multiperiod site in
Syria, and from 1935 to 1940 and in 1947 The
Metropolitan Museum of Art excavated at Nisha-
pur, which, until its destruction by the Mongols
in 1221, was one of the most splendid cities of
medieval Iran (for further information on these
and other archaeological excavations, see the essay
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by Stefano Carboni in this volume on pp. 14-24).
The glass unearthed at Hama by the Danish team,
led by Harald Ingholt, came from a medieval set-
tlement and was published by P. J. Riis in 1957
(Riis and Poulsen 1957, pp. 30-116). The Ameri-
can expedition, directed by Walter Hauser, Joseph
M. Upton, and Charles K. Wilkinson, recovered
the first large sample of medieval glass from Iran,
which was published by Jens Kroger in the mid-
1990s (Kréger 1995).

Among the post-World War II milestones in
the study and appreciation of Islamic glass are a
number of excavations and other archaeological
discoveries, a greater awareness of scientific analy-
sis as a source of information, a variety of publica-
tions, and one major exhibition. The exhibition,
“The Arts of Islam,” was held in London in 1976
(Jones and Michell 1976). It contained more than
six hundred objects, ranging in date from the sev-
enth to the nineteenth century and including tex-
tiles, the arts of the book, and objects of hard
stone, ivory, metal, earthenware, wood, and glass.
Although the section devoted to glass was small
(twenty-eight objects), it was well chosen and
afforded the public an opportunity to see excep-
tional examples of cut, stained, and gilded and
enameled glass.

The archaeological discoveries after World
War II include major excavations at Fustat (Old
Cairo), Egypt, and at Siraf, on the Iranian coast of
the Persian Gulf. At Fustat, the American Research
Center in Egypt conducted nine seasons of exca-
vation between 1964 and 1980, under the direction
of George T. Scanlon. At Siraf, the site of a Sasa-
nian and medieval Islamic port that was central to
the maritime trade in the Indian Ocean between
about 800 and 1000, the British Institute of Persian
Studies carried out seven seasons of excavation
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between 1966 and 1973. Since Siraf was a city of
stone buildings with plaster floors, the stratigraphy
was clear and the relative chronology of the arti-
facts may be treated with confidence. More
recently, excavations at Raqqa, Syria, were begun
by the late Michael Meinecke in 1982 on behalf of
the German Archaeological Institute in Damascus
and continue today as part of the Raqqa Ancient
Industry Project,led by Julian Henderson. These
have revealed the remains of an early-ninth-
century glass workshop that has much to tell us
about the process of medieval glassmaking in the
Near East (Henderson 1999).

Two unusually well dated archaeological dis-
coveries are also significant: that in 1973 at Serge
Limani, excavated by the Institute of Nautical
Archaeology under the direction of George F.
Bass between 1977 and 1979 (Van Doorninck
1982; Bass 1984), and that in 1981 at the Famen
Temple (Famensi) in Shaanxi Province, China
(see pp. 21-22 and 31 in this volume).

Although Lamm published a few chemical
analyses of the composition of glass found at
Samarra (1928, pp. 129-30), scientific investigation
was rarely employed as a tool for studying medieval
Islamic glass until after World War II. In the late
1950s, in the United States, Edward V. Sayre of the
Brookhaven National Laboratory began to work
with the noted collector of ancient and Islamic
glass Ray Winfield Smith on an extensive program
of analyses that included Islamic samples (Sayre
and Smith 1961; Sayre 1964; Smith 1964). The
torch soon passed to Robert H. Brill, whose
account of the scientific examination of Islamic
glass appears in this catalogue (see pp. 25-45).
Today, programs conducting compositional
analyses of glass from Islamic lands are under way
in a number of different countries.



Finally,a word about publications. Among the
most valuable publications of the late twentieth
century was Jens Kroger’s 1984 catalogue of more
than two hundred previously unpublished glass
objects in the Museum fiir Islamische Kunst,
Berlin. Two years later, one of the first popular sur-
veys of the subject, Marilyn Jenkins’s “Islamic
Glass: A Brief History,” appeared in the Fall 1986
issue of The Metropolitan Museum of Art Bulletin.
This concise, accessible essay presented objects
dating from the seventh to the nineteenth century
and was illustrated almost entirely by works
from the collection of the Metropolitan Museum.
Other popular overviews followed, notably by
Ralph Pinder-Wilson (1991). Axel von Saldern, the
dean of early glass studies, drew attention to long-
standing problems that still defy solution in his
address to an international congress in 1995 (von
Saldern 1996).

It is possible that the study of Islamic glass
is entering a new period of growth. In the last
decade, we have seen publications concerning the

glass from the Famen Temple (for example, An
1991 and Koch 1995), Kréger’s monograph on the
glass from Nishapur (Kréger 1995), and Rachel
Ward’s volume of papers delivered at a conference
held at the British Museum in 1995 (Ward 1998),
as well as a handsome catalogue of the gilded and
enameled Mamluk glass in the Calouste Gul-
benkian Museum, Lisbon (Ribeiro and Hallett
1999; see cat. nos. 127,128). In the same period, the
checklist of publications on glass, printed in the
FJournal of Glass Studies, recorded that an average
of twelve items on Islamic glass appeared annually.
These publications should be joined in the near
future by a volume on the glass from the Serge
Limam shipwreck, a monograph on the glass from
the excavations at Fustat, and catalogues of the
glass in the Nasser D. Khalili Collection of
Islamic Art, London, and the al-Sabah Collec-
tion, Kuwait (Carboni 2001). The authors of the
present volume hope that it, too, will make its own
contribution to the renewed interest in the history
of glass from the Islamic world.
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Archaeological Excavations

of Islamic Glass

Archaeological excavations have long been an
important tool for scholars researching Islamic
culture, city planning, art, and architecture. Scien-
tific excavations of a site known from literary
sources as a cultural and artistic center are ex-
tremely useful, when the stratigraphy is clear, in
establishing proper chronologies and understand-
ing the material and artistic culture at various times
during the life of the site. Aside from information
regarding city planning and architecture, which
are understandably the main focus of the archae-
ologist, every site is usually rich in fragmentary
portable material —objects for everyday use that
were disposed of or abandoned over time. Pottery,
which is often decorated and shows a wide range
of patterns and technical details, is by far the most
common medium that comes to light; it has been
given much attention in reports, both interim and
final, that include numerous drawings recording
variations in shapes and profiles. Other media,
such as glass, metal (coins and jewelry as well as
vessels), stone, ivory, and bone, are much less
prevalent than pottery. However, in terms of quan-
tity and variety of shapes, colors, and decoration,
glass almost invariably comes second, although it
has rarely enjoyed the prominence it deserves in
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archaeological reports. With few exceptions, glass
fragments have been described as a group, rather
than being individually catalogued, measured, and
analyzed, and have been discussed in a brief and
cursory manner.

Scholars depend on archaeological digs for
information concerning Islamic glassmaking in the
period from the seventh through the fourteenth
century; evidence for later production comes from
extant objects. The study of glass obtained from
such digs presents a number of problems, all
related to the nature of the medium. These diffi-
culties, together with the scarce interest devoted
to glass by scholars of Islamic art and the conse-
quent paucity of specialized publications, explain
the reluctance of archaeologists to engage in an
exhaustive analysis of the subject. For the sake of
brevity, the specific problems in dealing with exca-
vated glass can be limited to three.

The first difficulty, as previously explained
(see pp. 3-7), relates to the almost total lack
of vital information that the objects themselves
have to offer: only in exceptional cases do they
bear inscriptions that include useful names or
dates. Scholars and archaeologists alike must
therefore rely principally on rather frustrating



comparative analyses, which are made more com-
plicated by the widespread production of glass in
the Islamic world.

The second problem arises from the estab-
lished and widely acknowledged fact that Islamic
glass was shipped for long distances as commercial
cargo, either packed on camels in land caravans or
aboard transoceanic ships, as part of the trans-Asia
trade. As Roman and Sasanian glass had previ-
ously been sought after in eastern Asia, so too was
Islamic glass of comparable quality circulated
widely, not only in other Islamic countries but also
as far as southeastern Asia, northern China, and
Europe. Archaeological material of this type has
thus surfaced in Malaysia, Korea, the Philippines,
northeastern China, and many European sites
(see, respectively, Lamb 1965; Lee 1993; Legeza
1988, p. 137; An 1991; and Lamm 1941). Naturally,
most of the glass objects excavated at these sites are
not of high artistic quality, since they were basically
commodities for the general trade, containers used
to hold perfumes, essences, oil, wine, and other
liquids. In light of such widespread distribution, a
glass bottle excavated in Central Asia may equally
as well have been produced locally or left there
after a thousand-mile journey on its way to China.

The third problem is in many ways related to
the second. During its extensive travels, glass was
shipped not only as a finished carrier of liquids
or as an artistic product but also in large quantities as
cullet, or broken glass suitable for remelting. It is
known, for example, that Venice regularly imported
cullet from Antioch in the second half of the
thirteenth century (Carboni 1998, pp. 101-2 and n.
12). In 1973 the extraordinary discovery at Serge
Limani, off the Turkish coast not far from
Bodrum, of an eleventh-century ship carrying an

enormous quantity of broken glass and glass
lumps from the Syrian coast to the Black Sea
proved that such commerce was firmly established
in the Mediterranean in the medieval period. The
same trade was also probably carried on along the
coasts of the Indian Ocean, as witnessed by glass
finds at the site of Mantai, Sri Lanka (Carboni
forthcoming b). The reason for trading in cullet is
simple. Finished glass already contains the right
amounts of silica, lime, and ash necessary to make
a fresh product. Melting it produces new glass and
saves time and money because of simplified tech-
nology and lower costs for burning wood (modern-
day recycling is based on the same principle). Once
again, however, this aspect of the glass trade clearly
complicates the task of archaeologists and art his-
torians, since an object, or a fragment thereof,
made from cullet may present a chemical compo-
sition associated with one place while its form and
decoration suggest an entirely different attribution.

A concerted effort by archaeologists, art histo-
rians, and scholars of the technology and chem-
istry of glass is therefore needed if excavated
material is to become a yardstick by which objects
without a provenance can be measured and com-
pared. Admittedly, the average site usually reveals
a large quantity of fragments, a small number of
fragmentary objects with shapes and decoration that
can be reconstructed, and, only in fortuitous cir-
cumstances, very few complete vessels. Nevertheless,
all the material that comes to light from scientifically
valid excavations, fragmentary as it may be, has
some potential and should be studied accordingly.

Glass, in varying quantities, has been discov-
ered at almost every Islamic site thus far excavated
and continues to be unearthed during new digs.
Found from Spain and the Maghrib in the west to
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Fig. 1. Cup. Egypt or Syria, 8th-9th century. Greenish
colorless glass; yellow and brown stains. Free blown and
painted; tooled on the pontil. H. 9 cm (3% in.), diam. 7.5 cm
(3 tn.). Lent to the Glass Pavilion, The Eretz Israel Museum,
Tel Aviv, by the Israel Antiquities Authority 1991-2074

Central Asia in the east, amazingly large numbers
of glass fragments and a few complete vessels are
housed today in museums, universities, and cul-
tural institutions sponsoring excavations in the
Islamic world. Most of this material is, however,
awaiting proper classification, study, and publica-
tion. Many of the interim and final reports of exca-
vations, especially those related to sites linked to
the early Islamic period, also contain brief presen-
tations of the glass discovered. Among these, to
mention but a few, are reports from the following
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sites that provide initial useful information to the
student of Islamic glass: Murcia and Alicante in
Spain, Qasr al-Saghir in Morocco and the Qal “a of
the Bano Hammad in Tunisia, Caesarea in Israel,
Qasr al-Hayr al-Sharqt and Raqqa in Syria, ‘Ana
and Ctesiphon in Iraq, Susa, Siraf, and Qasr Aba
Nasr in Iran, and Afrasiyab and Samarqand in
Uzbekistan (see, respectively, Jiménez 1991 and
Azuar and Puche 1994; Redman 1986; Margais
and Poinssot 1952; Golvin 1965; Holum et al. 1988;
Salam 1978; Henderson 1996a, 1996b, and 1999;
Northedge et al. 1988; Kroger forthcoming; Lamm
1931; Whitehouse 1968 and 1970, as well as p.12in
this catalogue; Whitcomb 1985; Sharakhimov 1973;
Amindjanova 1962 and 1965 and Terres secrétes 1992).

Particularly active in recent years are Israeli
archaeologists, who are digging many sites belong-
ing to the first centuries of the Islamic era, such as
Jerusalem and Ramla, and amassing a wealth of
material that will provide important new informa-
tion once published. Recent excavations at Hurbat
Migdal, for instance, have uncovered an almost
complete example of a rare class of painted Islamic
glass—a stained cylindrical cup with a rounded
bottom (fig. 1)—one of only three that have been
found within an archaeological context (Jacobson
1990-93). In addition, a seldom seen type of
undecorated opaque brownish red glass, often
called sang de boeuf, has been discovered at several
sites in Israel, including Jerusalem (see Engle
1984, pp- 29-32). Such glass, used mostly for small
footed- or flat-bottomed bowls, had been previ-
ously found only as small fragments at a number of
Islamic sites but had not been properly classified,
having been dismissed as either modern or an
intrusion from earlier Roman strata. It is now clear,
thanks to these more recent excavations, that opaque
reddish glass was made in the area of modern



Fig. 2. Bowl. Syro-Palestinian region, probably 8th-gth century. Opaque brownish red glass. Free blown and
applied; tooled on the pontil. Diam. ca. 10 cm (3% in.). Collection of the Glass Pavilion, The Eretz Israel Museum,

Tel Aviv MHG1042.63

Israel with some continuity from the early to the
medieval Islamic period (fig. 2).

Three archaeological sites are especially well
known to students of Islamic art as important
sources of glass material. Central to the study of
city planning, architecture, and architectural dec-
oration, Fustat, Samarra, and Nishapur, respec-
tively in present-day Egypt, Iraq, and Iran, are also
valuable excavations for all kinds of portable
objects, including glass. Fustat (Misr al-Fustat;
Old Cairo), which became a suburb of Cairo after
the establishment of the new city in the second half
of the tenth century, remained the area’s principal
center of arts and crafts. It was active as a manu-
facturer of glass from the time of its foundation,
when the conquering Muslim army invaded the
region in the seventh century, until the late Mam-
luk period in the fifteenth. Although the site has
been excavated for about a hundred years and has
revealed a large number of important glass objects
(see, for example, the stained goblet discussed
under cat. no. 102), Fustat unfortunately does not
provide a clear-cut stratigraphy, owing to the

complex nature and long duration of its occu-
pation. Insightful and informative interim reports
have been published (Scanlon 1966; Pinder-
Wilson and Scanlon 1973 and 1987), and a final
report by the same authors is awaited. A selec-
tion of objects from Fustat, now in the collection
of The Corning Museum of Glass, is illustrated
here (fig. 3).

Unlike Fustat, Samarra was occupied only
for a relatively short period, when the ‘Abbasid
caliphs decided to found a new royal city north of
Baghdad in 836. Although Samarra was not
entirely abandoned after the court moved back to
the former capital in 892 (an inhabited village still
stands near the archaeological site), it may be
safely postulated that most of the material found
there can be attributed to the ninth century. Exten-
sively excavated at the beginning of the twentieth
century, the site is one of the few for which a series
of publications has been issued, including a volume
on the glass finds (Lamm 1928). The importance
of Samarra lies mainly in that it does not present
problems of chronology and, furthermore, fits
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Fug. 3. Group of objects excavated at Fustat, Egypt. H., tallest, 18.8 cm (7% in.). The Corning Museum of Glass, Gift of the
Fustat Expedition 69.1.38, 69.1.45, 69.1.46, 67.1.32, 69.1.43, 69.1.39, 69.1.44, 69.1.41, 69.1.40, 69.1.42 (diagonally, left to right)

into a period of maturation for the Islamic artistic
language, one that would influence decorative
patterns for centuries to come. Consequently,
most of the glass material excavated there (see cat.
nos. 70a-e, 78a,b, 87, 98), whether locally pro-
duced or imported from workshops in Baghdad or
elsewhere in Iraq, can be viewed as the product of
a decisive moment in the development of the
medium, when new shapes and decorative pat-
terns were evolving,.
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Despite its innovative aspects, glass produc-
tion in Samarra is also curiously related to a revival
of Roman techniques that had been abandoned for
at least five centuries. A case in point is the manu-
facture there of millefiori mosaic tiles for use in the
royal palaces as a revetment for floors and, perhaps,
as dadoes of walls (cat. no. 61)—a technique that had
flourished in the eastern Mediterranean Roman
provinces in the second and third centuries A.D.
(cat. nos. 61-67). Samarran compositions in mixed



Fig. 4. Tile panel. Samarra, Iraq, 9th century. Colorless and multicolored glass and mother-of-pearl.
Assembled. Staatliche Museen zu Berlin—Preussischer Kulturbesitz, Museum fiir Islamische Kunst
Sam. 767

media, such as a decorative wall panel with alter-
nating glass and mother-of-pearl elements (fig. 4),
can also be understood as falling under the infl-
uence of Roman ornamental language. The glass
from Samarra is thus doubly significant: that used
for architectural decoration suggests: indirect
patronage by the coust itself, in an effort to emulate

splendors of the past, whereas that foreshadowing
future developments attests to the inventiveness
and creativity of Iraqi glassmakers.

‘Nishapur, located in northeastern Iran, was
a, thriving commercial center on the Silk Road
that experienced its greatest activity between the
ninth and eleventh centuries. Excavated under the
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Fig. 5. Mosque lamp. Nishapur, Iran, 10th-11th century.
Yellowish colorless glass. Free blown and applied; tooled on
the pontil. H. ca. 11.4 cm (4% in.). The Metropolitan
Museum of Art, New York, Rogers Fund, 1948 48.101.59

leadership of a Metropolitan Museum team in the
1930s and 1940s, the site is the richest and most
varied archaeological dig in the history of Islamic
art. Thousands of objects and fragments were
unearthed there, together with almost complete
elements of architectural decoration in carved
and/or painted plaster; these were equally divided
between the Metropolitan and the Iran Bastan
Museum, Tehran, where selections are now on
permanent display. Nishapur’s relatively brief
period of affluence and the rather empirical
method of its excavation (a clear understanding of
stratigraphy was not the main concern for many
pre-World War II archaeologists) do not allow

precise chronological attributions. Yet the exact
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locations of most finds were painstakingly recorded,
and these are extremely useful in understanding
both Nishapur’s urban and social structure
and its trading activities in the early medieval
period. In addition, the material excavated there,
including glass, provides so many parallels with
objects lacking a known provenance that it is con-
stantly utilized for comparative research (see
Kréger 1995).

That Nishapur was a center of arts and crafts
as well as a commercial hub complicates the task
of the scholar in looking for precise attributions. In
many cases locally made glass (found in quantities
so large as to suggest that the city was indeed a cen-
ter of glass manufacture) cannot be securely distin-
guished from vessels that happened to be in transit
and were used and discarded there. It is likely, for
example, that a ninth-century fragmentary blue
plate with finely incised decoration (cat. no. 68)
was en route to eastern Asia after originating in
either Syria or Iraq. Conversely, Nishapur’s less
elaborate, less expensive objects for everyday use
and its vessels in almost colorless glass with shallow-
cut decoration must have been made locally or in
neighboring workshops. A hanging lamp and a
Jjug (fig. 5; cat. no. 97), both part of the Metropoli-
tan Museum’s share of the Nishapur excavations,
are among the best examples of the latter type
of material.

In the past twenty years, the study of Islamic
glass has benefited greatly from two unexpected
archaeological finds, one from a type of excavation
usually given little consideration in dealing with
Islamic material and the other from a chance dis-
covery. The first was the shipwreck at Serge
Limam, previously mentioned in reference to cul-
let. Undisturbed on the seabed for centuries, the
ship and her cargo were determined to have sunk



shortly after A.p. 1025. It is reasonable to assume
that the glass had been produced shortly before
the ship sailed, even though where it was made is
still a matter of speculation. Much of the fragmen-
tary material has been reconstructed, giving an
idea of the great variety of colors, shapes, and dec-
oration in the glass aboard the ship, and is now on
display at the Bodrum Museum of Underwater
Archaeology (figs. 6, 7). This extraordinary find
still awaits full publication (see interim reports in
Bass 1984; Van Doorninck 1990; and Lledé 1997).
Not only does it cast light on the commerce in cul-
let in the Mediterranean in the early Middle Ages,
but it also fills a large gap in the understanding of
glass typologies and decoration from the late tenth
and early eleventh centuries.

Fig. 6 (left). Beaker found in shipwreck at Serge Liman.
From Jenkins 1986, p. 6

Fig. 7 (above). Cup found in shipwreck at Serge Liman.
From Jenkins 1986, p. 9

"The second valuable find was a lucky discovery
not directly related to the archaeology of Islamic
art. Nineteen intact pieces of Islamic glass were
found in August 1981 in the crypt of a stupa in
northeastern China, which was sealed in A.D. 874
(An 1991, pp. 123-34). The original site, known as
the Famen Temple (Famensi), in Shaanxi Province,
was built during the Eastern Han dynasty (a.D. 25-
220); later, under the Tang dynasty (a.p. 618-907),
a stupa was constructed to preserve the bones of
the Sakyamuni Buddha. After the partial collapse
of a structure subsequently built atop the stupa,
the temple was excavated. Discovered inside was a
treasury of Chinese gold, silver, porcelain, and silk
objects, in addition to Islamic glass (Chinese
Archaeology 1999, p. 484, no. 168). The find is of
exceptional importance, in part because it proves
that Islamic glass was highly esteemed in China.
In addition, and more significantly for the scholar
of Islamic glass, all the objects—including six
blue plates with incised decoration (see fig. 8 and
discussion at cat. no. 68), a stain-painted dish
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Fig. 8. Plate found at the Famen Temple (Famensi), China.
Western Asia, gth century. Blue glass. Free blown and
incised; tooled on the pontil. Diam. 15.8 cm (6% in.).
Famen Buddhist Temple Museum, Shaanxi Province,
China. Photograph courtesy of Fiayao An

Fig. 9. Plate found at the Famen Temple (Famensi), China.
Iran, 9th century. Colorless glass. Free blown and stained;
tooled on the pontil. Diam. 14 cm (5% in.). Famen Buddhist
Temple Museum, Shaanxi Province, China. Photograph
courtesy of Fiayao An
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Fig. 10. Bottle found at the Famen Temple (Famensi), China.
Iran, gth century. Yellowish colorless and dark purple glass.
Free blown, applied, and impressed; tooled on the pontil.

H. 21.3 cm (8% in.), max. diam. 16 cm (6% in.). Famen
Buddhist Temple Museum, Shaanxi Province, China.
Photograph courtesy of Fiayao An



Fug. 11. Bowl. Takht-i Sulaiman, Iran, 13th century.
Greenish colorless glass. Mold blown; tooled on the pontil.
H.3.8cm (1% in.), diam. 8.5 cm (3%6 in.). Staatliche
Museen zu Berlin - Preussischer Kulturbesitz, Museum fiir
Islamische Kunst 1.19/69

Fuig. 12. Bowl. Takht-i Sulatman, Iran, 13th century.
Greenish colorless glass. Mold blown; tooled on the pontil.

H. 7cm (2% in.), diam. 8.9 cm (3% in.). Staatliche Museen
zu Berlin - Preussischer Kulturbesitz, Musewm fiir Islamische
Kunst 1.19/69

(fig. 9), and a variety of other vessels (fig. 10)—are
intact, in good condition, and clearly datable to the
ninth century.

Islamic glass from later in the medieval period
(from about the twelfth to the fourteenth century)
has been found in archaeological excavations in
smaller quantities than that from the early Middle
Ages. Fustat has yielded large numbers of frag-
mentary glass with marvered decoration as well as
enameled and gilded vessels created in Egypt and
Syria in the Ayyubid and Mamluk periods (many
of the latter have survived intact without a specific
provenance; see cat. nos. 53—60, 113-135), although
most of these were found on the surface. Two sites
providing a better archaeological context for sub-
stantial amounts of such material are al-Qusayr al-
Qadim, a trading post between Cairo and the Red
Sea en route to the Indian Ocean (Meyer 1992),
and Hama, one of the most important Syrian cities
in the Middle Ages and probably a center of glass
production (Riis and Poulsen 1957). Recent exca-
vations at al-T'or in the Sinai Peninsula have also
revealed material with close connections to al-
Qusayr al-Qadim as part of the same general trade.

Glass manufacturing enjoyed an artistic ren-
aissance in Egypt and Syria during the late medieval
period, whereas less 1s known and understood
of contemporaneous creations in Iran under the
Seljugs and Ilkhanids. Gurgan, a prominent city
near the southeastern Caspian shores, is often
mentioned as the place where almost all the Per-
sian glass of this period originated (Fukai 1977;
Kordmahini 1988); however, since no compelling
evidence of extensive glass production is available
from excavations at the site, most of those attribu-
tions remain questionable (Kiani 1984). Perhaps
the most interesting site that has produced glass in a
significant quantity is the Ilkhanids’ royal summer
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palace of Takht-i Sulaiman, built in the 1270s in
northwestern Iran. The most common finds there—
green glass (mainly beakers and bowls) with a
molded decoration of twisted ribs and chevron
patterns—are peculiar to the site (figs. 11, 12).
Given the remote location of the palace and the
evidence of ceramic-tile production during its
erection, it is probable that glass vessels were also
produced on the site. Takht-i Sulaiman thus pro-
vides evidence of glass manufacture in Iran after
the destruction brought about by the Mongols in
the middle of the thirteenth century.

Such a brief survey of the most important
archaeological sites associated with Islamic glass-
making from the seventh through the fourteenth
century cannot be exhaustive; in fact, it omits a
substantial number of excavations, especially in
Central Asia and Iran, that have produced inter-
esting finds or promise to do so in the near future.
One of these is the medieval city of Merv (near
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present-day Mary, in Turkmenistan), an important
center in the eastern Islamic world during the
Seljuq period, which has been excavated in a sci-
entific fashion only recently (see Herrmann 1999).
The medieval city of Raqqa, in northeastern Syria,
has already produced interesting results and
will probably establish itself as one of the most
important glassmaking centers in the Islamic world
(Henderson 1996a, 1996b, and 1999; see also
Robert H. Brill’s essay in this volume, pp. 36-37).
Progress is achieved every day in this field, while
uncontrolled excavations, looting, and difficult
political circumstances have not hindered the
enthusiasm of archaeologists. Excavated glass
may for the most part appear to be humble, unin-
formative, and puzzling. If properly studied and
researched, however, it can provide much food for
thought and lead to valuable theories and conclu-
sions, both in the field of Islamic art and in the
study of glass generally.



Some Thoughts on the
Chemistry and Technology

of Islamic Glass

This essay is not an attempt to make a definitive
statement on the chemistry and technology of
Islamic glass. Its aims are much more modest.
They are, first, to present some useful factual infor-
mation and, second, to suggest some ways in
which this information can help to clarify the role
Islamic glass played in the overall history of glass
and glassmaking. In effect, that role comes down
to its having evolved from Sasanian and Roman
predecessors and to its having paved the way for
certain developments in European glassmaking.
Along the way, the essay will illustrate how chemi-
cal analysis in general can be used to learn some-
thing about the history of glass and glassmaking,.
“Islamic glass,” a somewhat indefinite term, is
used here to refer to glass made in regions under
the control of followers of Islam from about the
seventh through the fourteenth century.

One way of looking at this subject is to recall
that, following the decline of Rome, glassmaking,
along with many other chemical arts, was pre-
served—and, indeed, improved upon—in the
world of Islam. Itis as if the pendulum of glass his-
tory had moved westward toward Rome from its
beginnings in western Asia and the Middle East,
and then had swung back to the Islamic Middle
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East (it was destined ultimately to swing slowly
westward again, to Venice and western Europe).
Islamic glass, in its heyday, was also traded
between East Asia and the West along the Silk
Road. It 1s even known to have reached as far east
as Sumatra, probably over long-distance maritime
trade routes, starting some time between the sev-
enth and the ninth century and lasting until the
sixteenth century (McKinnon and Brill 1987).
Meanwhile, similar trends were being played out
in the Byzantine world as well, but Byzantine
glass—even to the extent of deciding just what that
term means—still remains something of a mystery.
Analyses have shown that all these movements and
changes can be tracked in the chemical composi-
tions of the glasses involved.

By the time Islamic glassmaking flourished,
many of the fundamental techniques of creating
glass vessels by hand had long since been mas-
tered. From among these techniques, Islamic glass-
makers chose to concentrate on blown wares—free
blown, mold blown, and pattern molded. The
basic hand tools for working glass, such as the blow-
pipe and the punty, had been in existence for cen-
turies and, for that matter, were probably not all
that different from what they are today. In particular,
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Islamic glassmakers excelled in applying decora-
tions to their free-blown wares. Among the various
decorating techniques, cutting, enameling, and the
use of silver and/or copper stains were practiced
expertly in Islamic times.

The momentous changes that were to make
glass indispensable to modern life still lay well
ahead in the future, but (with only a minor stretch
of the imagination) many of those changes can be
seen simply as extensions of early applications and
early means of handling the material. Some of
those subsequent advances were spurred on not so
much by revolutionary discoveries about glass as
by vastly improved technical control over how to
make the material conform to practical needs and
by mass production, made possible by machinery
and automation.

ANCIENT GLASS AS A
PYROTECHNOLOGICAL ART

All glassmaking is divided into two or three stages,
and so it was in Islamic times. The first is the engi-
neering stage, whereby glassmakers do the dirty work
of transforming a mixture of earthy batch materials
into a molten mass of clear, transparent glass. The
second stage is the shaping of the molten glass into
objects by craftsmen or artists, whom some prefer
to call glassworkers. Sometimes—as it often was
with Islamic glass—there is a third stage, involving
the decoration of the glass artifacts by various tech-
niques. Depending on the circumstances, the three
stages may flow continuously from one into the
other, or they may be sharply separated as to time and
space, with different individuals carrying them out.

The engineering stage is hot, heavy work that
requires the input of substantial quantities of heat
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energy. Ancient glassmaking furnaces had to have
reached at least 1,150°C (about 2,100°F). That, in
turn, required a substantial quantity of fuel —even
for a small furnace—and fuel is often the most
expensive ingredient of glassmaking. Glass melt-
ing can also be messy, because the batch materials
(unless preheated or sintered) can froth up and
occasionally will misbehave in unexpected ways.

Sometimes, as in modern mass production, for
example, newly made molten glass is not allowed
to cool, but is formed directly into objects. Batch
materials are fed into one end of a huge tank, and
molten glass is drawn off continuously from the
other end to be formed directly into finished
objects by automatic machines. If, instead, the
glass is left to cool, it can be broken up into chunks
of raw, unshaped glass called “cullet” (a term also
used to describe scrap glass destined to be recy-
cled). This cullet can be stored and later reheated
to soften it back to a state where it can be blown or
otherwise shaped into artifacts. While it is true that
reheating necessitates the expenditure of addi-
tional fuel, the advantages of allowing the artisans
to conduct their work at a time and place most
convenient and most efficient for them may well
offset the increased expenditure.

There are reasons to believe that both arrange-
ments were used in ancient times. In 1977 two
glassmakers in a small traditional factory in Herat,
Afghanistan (see pp. 37-38), worked their glass
without difficulty directly from the pots in which
they had melted it from batch. There is no reason
why that could not have been done in ancient
times. In other situations, when cullet was resoft-
ened, that could have been done right alongside
the melting furnaces, or across the alley in another
workshop, or across town, or hundreds of miles
away. There must have been many instances in



which the glassmakers (those grimy engineering
types) never in their lives saw the craftsmen who
fashioned their cullet into delicate objects far
across the sea or weeks of caravan travel away.
Ample evidence exists for long-distance transport of
cullet in ancient times. The cargo of the eleventh-
century Serge Limam shipwreck (Bass 1984; Lled6
1997) contained more than a ton of large chunks of
raw, unshaped cullet (as well as an enormous
quantity of broken vessel glass, destined for recy-
cling). Also, more than one hundred cast ingots of
glass were recovered from the much earlier ship-
wreck, dated to about 1300 B.c., off Ulu Burun, on
the Turkish coast (Bass 1987; Pulak 1998).

No matter how much one enjoys thinking of
ancient glass as the product of artistic or crafting
efforts, it was in fact also a product in the sense
of being a commercial commodity. The glass
world has always been a glass industry. Engineers,
craftsmen, artists, merchants, middlemen, shop
owners, and customers have always been involved,
the only exception being when it was made in royal
workshops.

CHEMICAL CLASSIFICATIONS

As one part of an ongoing long-term project (Brill
1999a), The Corning Museum of Glass has ana-
lyzed some four hundred samples of Islamic glass.
Most of these are from fragments contributed by
the excavators of twenty different archaeological
sites, while others, which represent various deco-
rative types, come from fragment collections in the
museum. Unfortunately, most of the samples have
not been well dated, since they were assembled
largely on a catch-as-catch-can basis over a period of
forty years. Hence, they are not a comprehensive

representation of Islamic glass either geographically
or chronologically. Nevertheless, the data do pres-
ent a general picture of the chemical compositions
of medieval Islamic glass and serve as a very useful
basis for designing other, more systematic, analyt-
ical projects in the future.

Analyses of certain objects in this catalogue,
and of some closely related works (table 1), sum-
maries of the findings for several archaeological
sites (table 2), and data regarding glasses with var-
ious types of decoration (table 3) appear at the end
of this chapter. The chemical classification of
glasses and the interpretation of chemical analyses
are complicated subjects, difficult to discuss in
uncomplicated terms. Therefore, in order to help
nonspecialists in understanding the data pre-
sented, relevant remarks highlighting typical find-
ings accompany each table, and every attempt has
been made to be as straightforward as possible in
the following discussion.

As was expected at the outset, almost all
the Islamic glasses analyzed fall into one or the
other of two well-defined chemical types (Brill
1988, pp. 264-69, and 1992). Both types are
soda:lime:silica glasses (Na20:Ca0:Si0z2), as,
indeed, were the vast majority of glasses previously
made in the Western world. Included among these
are Egyptian, Mesopotamian, Hellenistic, Roman,
and Sasanian glasses, but not certain European
Iron Age and East Asian examples. In fact, these
Islamic glasses illustrate very nicely the two funda-
mental traditions of ancient glassmaking, in which
soda:lime:silica glasses were made either with
natron (a naturally occurring form of soda from
Egypt) or with soda obtained by burning certain
varieties of littoral or desert plants.

Chemists distinguish between the two types by
their respective levels of three impurities: potassium
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Fig. 13. Potassium oxide vs. magnesium oxide relationships for

soda:lime:silica glasses based on natron and on plant-ash soda

(approximate ranges)

oxide (K20), magnesium oxide (MgO), and (some-
times) aluminum oxide (Al2Os). Glasses made with
natron generally have K2O and MgO levels of about
1.5 percent or less; their alumina usually runs from
2.5 to 3.5 percent. Glasses made with plant-ash
soda contain greater than approximately 2.5 percent
K20, and anywhere from about 2.5 percent up to as
great as 6—7 percent MgO); their alumina values are
more variable. (For these differences, see fig. 13; for
Islamic examples of each type of glass, see tables 1,
2,and 3.)

Interestingly, although all these glasses contain
three basic components, in each case the chemical
composition can be accounted for by assuming
that the glass was made from only two main batch
ingredients. In the case of the natron-based glasses,
the necessary lime was introduced as an impurity
in the beach sand that was used as a source of silica.
In the case of the plant-ash-based glasses, the lime
probably came in with the soda itself, the silica
being introduced as quartzite pebbles, a relatively
pure form of silica. It should be emphasized that
we are not saying that all these glasses were neces-
sarily made that way, only that they could have been.

As it turns out, Islamic glassmaking appears—
chemically—to have simply carried on the two tra-
ditions that had already been firmly implanted in
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the Levant and eastward for centuries. The natron
glasses seem to have been made more or less along
the Levantine coast, presumably in factories from
which the natron beds of the Wadi Natrun, in
Egypt, would have been more accessible. Those
factories lying farther inland appear to have clung
to their own regional plant-ash-based tradition
(Brill 1995), which can be traced back to the very
beginnings of glassmaking in western Asia (Brill
and Shirahata 1997; Brill 1999a, vol. 1, pp. 40-48,
vol. 2, pp. 38-55).

Farther east,in Central Asia, soda:lime glasses
of the Islamic period often have somewhat greater
potassium levels (Brill 1989). If a soda:lime glass
contains greater than approximately 4 percent K20,
that is a sign that it might be of Central Asian ori-
gin. If the potassium level becomes higher still (at
the expense of the soda), the glass may be consid-
ered a mixed-alkali glass (Na20, K20:CaO:SiOz2)
(Brill 1992). Central Asian glasses of that family are
known and were evidently made with the ashes of
plants containing about equal levels of potassium
and sodium.

There is another chemical type that occurs in
certain emerald green Islamic glasses. Examples,
which are relatively rare but distinctive in appear-
ance, are usually associated with deep cutting
(such as that found on molar bottles or other small
vessels) or with the upper layers of elaborately cut
cameo vessels. These green glasses are members of
the lead:silica family (PbO:SiOz2) with remarkably
high lead oxide contents, as much as 60 to 75
percent (Barnes et al. 1986, pp. 6-11; Brill 1999a,
vol. 1, p. 93, vol. 2, p. 189). This feature makes
the glass soft and easy to cut or grind, so it was
probably tailor-made for producing cameo or
deep-cut objects. At least one object in this exhi-
bition, a green bowl (cat. no. 93), is a lead:silica



glass. The lead oxide content of the bowl (PbO =
73.9 percent) is the greatest of any ancient glass
analyzed during the Corning study except for
certain Chinese and Central Asian glasses (Brill
etal. 1991).

Similar high-lead compositions have been
found among Viking beads, as well as among glass
rings, beads, and other small objects from Russia
and parts of eastern Europe (Bezborodov 1975,
table xxi, pp. 310-15). The earliest of these date
from about the ninth century, and they continue
up until about the thirteenth century. Recently, it
has been reported that numerous lead:silica vessel
glasses, dating from the twelfth century and later,
are also being found throughout western Europe
(Wedepohl et al. 1995). It is tempting to wonder if
this unusual formulation might also have been
connected somehow with the emergence of a rela-
tively rare, but readily recognizable, type of dark
green glass found in stained-glass windows in
Germany and Austria (Brill 1972; Brill and Wein-
traub 1992; Brill 1997, pp. 123-25, figs. 10,11, and
1999a, vol. 1, pp. 129-30, vol. 2, pp. 307-8). Most
of the examples date from the twelfth to the early
fifteenth century. These window glasses contain
about 25-35 percent PbO, which appears to have
been added to one of the ordinary high-lime
potash:lime:silica glasses of the period.

Interesting questions arise as to the origin of
the lead:silica composition. It is likely that the
lead:silica family of glasses evolved from some
closely related technology, such as ceramic glazing,
glass or metal enameling, or the manufacture of
imitation gems. Viking and eastern European con-
nections with Turkey or northern Iran seem entirely
reasonable, considering the existence of trade
routes along the Danube and the Volga. One can-
not help but wonder if this unusual composition

might not have come across the Silk Road from
China (perhaps more specifically, westernmost
China), where examples of lead:silica glasses with
very high lead contents can be traced back to the
Tang dynasty—and perhaps even into the Han
dynasties. These particular pieces are true
PbO:SiO2 glasses; they do not contain barium, as
do many other early Chinese glasses. Included
among them are objects clearly of Central Asian
and Chinese origins, such as miniature Buddhist
figurines and so-called ear spools, along with a few
strands of melon beads (Fenn et al. 1991). The pos-
sibility of such a long-distance technological con-
nection between East and West is truly intriguing,.

Two other chemical additives, manganese and
antimony oxides, are useful for the chemical clas-
sification of early glasses (Brill forthcoming).
Islamic glasses generally do contain manganese,
usually about 0.5-1.5 percent MnO. This amount
indicates a deliberate addition, either as a decol-
orizer to offset the greenish tints produced by iron
impurities or to prevent glasses from turning an
amber color (Brill 1988, pp. 259, 269-78). How-
ever, Islamic glasses (and their Sasanian predeces-
sors) rarely, if ever, contained antimony (Sb205),
either as a decolorizer or as an opacifier. Although
opaque glasses are relatively rare in the Islamic
world, the few examples encountered during our
study have been opacified with tin oxide (for white
opaques) or lead-tin oxides (for yellow opaques).

CHEMICAL COMPOSITIONS AND GEOGRAPHY
All this leads to a fundamental question that touches
on the primary reason why many laboratories ana-

lyze ancient materials at all: to what extent is it pos-
sible, starting with a chemical analysis, to trace the
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origin of an ancient glass object; that is to say, iden-
tify its place of manufacture? Unfortunately, we
have not yet reached the stage where we have a
sufficient library of data to be able to do that. In
fact, we do not even know if that will ever be pos-
sible. At present, the best we can do is to say which
broad glassmaking tradition a particular glass falls
under and what other glasses it either resembles or
differs from. Nevertheless, that information in itself
is often helpful to the archaeologist or curator—
especially when combined (as it always should
be, when circumstances permit) with archaeologi-
cal evidence.

A comprehensive interpretation of the results
of the four hundred analyses previously men-
tioned would go far beyond the scope of this essay,
but the analyses are already published (Brill 1999a,
vol. 1, pp. 85-101, vol. 2, pp. 161-205) and are now
being interpreted with the goal of future publica-
tion. In the meantime, for readers who might like
to gain a feeling for what the data are like, table 2
and figures 14-19 (pp. 32-33) summarize analyti-
cal data for Islamic glasses from a few archaeolog-
ical sites. But two important reminders must be
added. One cannot assume that just because a
glass was found at a particular location, it neces-
sarily was made there, or even made nearby. Fur-
thermore, different glasses found at a site might
well have been made in different factories.

DECORATION

Although the chemical technology of Islamic glass
obviously descended from Sasanian and Roman
forerunners, Islamic glassmakers and glass artisans
should not be regarded as mere caretakers for a
technology and for arts that were to be revived
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later in the West. Medieval Islamic glass artisans
made significant strides of their own, and nowhere
is this more evident than in the decorations they
applied to their wares. Among the decorative
methods they employed were cutting, scratch-
engraving, luster-staining, enameling, and gilding.
Chemical analyses and X-ray diffraction findings
related to some of these types of decoration are
reported in table 4, while analyses of some of the
glasses themselves appear in table 3.

Cutting and scratch-engraving
Most of the various forms of Islamic glass cutting
were continued at the same highly skilled levels
evident in their Sasanian and Roman predeces-
sors. That cameo cutting seems to have struck off
in other directions is significant in that Islamic
glassmakers might have been the first to utilize
a glass composition tailor-made for a specific
application. The previously mentioned high-lead
glasses, with their 60-75 percent PbO contents,
were significantly softer than the ordinary soda:lime
glasses used for all the rest of their wares; the
lead:silica glasses have a hardness of approximately
350 on the Knoop hardness scale as compared
with about 460 for the soda limes (Brill 1995,
p- 229). That difference would have given the cut-
ters a marked advantage in their cameo cutting,
since the technique required the removal of a great
deal of glass but in a carefully controlled manner.
It might be noted in this connection that several
beautifully cut glass vessels purportedly of Islamic
date have recently been analyzed (Brill 1999a,
vol. 1, p. 97, vol. 2, p. 197) and that their composi-
tions raise questions as to their authenticity.

The exact types of tools and abrasives used to

cut ancient glasses are unknown. That topic might
benefit from a field study in South Asia, East Asia,



or any other place where traditional techniques of
cutting and carving hard materials still survive. In
the case of the scratch-decorated glasses subse-
quently discussed, the styluses used to scratch the
glass could have been pointed with chips of any
number of minerals or hardstone gems. Diamond
comes immediately to mind, but gemstones such as
ruby, beryl, topaz, or garnet, or possibly even rock
crystal, are all hard enough to have sufficed.
Chemical analyses of a number of scratch-
decorated Islamic glasses have shown that these
glasses apparently were made in more than one
place (Brill and Fenn 1992; Brill 1999a, vol. 1,
PP- 95-97, vol. 2, pp. 194-96). In one study, fifteen
fragments were found to be natron-based glasses
while nine others were made from soda derived
from plant ashes. Unfortunately, most of the
glasses analyzed came from a group of fragments
in The Corning Museum of Glass that are without
provenance. Two glasses, however—the wonder-
ful fragmentary plate from The Metropolitan
Museum of Art (cat. no. 68), along with a smaller
colorless fragment—were excavated at Nishapur.
Both were made from plant-ash soda, as are two
somewhat smaller fragments of what must have
been very similar dark blue plates in The Corning
Museum of Glass (Brill and Fenn 1992, figs. 6, 7).
We are inclined to believe that the natron-based
glasses with scratch decoration were made in
Egypt. The plant-ash-based glasses might have
been produced at the same inland location where
numerous other surface finds of glass from the
environs of Nishapur were made (Brill 1995); at
present, that location remains unidentified.
Scratch-decorated Islamic glass has taken on
heightened interest with the discovery in 1981 of
six blue plates in the Famen Temple (Famensi),
located about 100 kilometers (62.5 miles) west of

Xian in Shaanxi Province, China. The plates were
part of a group of twenty glass objects found along
with other treasures in the crypt, which had been
sealed in 874 (Brill and Fenn 1992; Brill 1993). All
six plates bear scratch decorations similar to those
on the objects and fragments described in the pre-
ceding paragraph. The motifs included among the
designs on the Famensi plates deserve careful
study. Some are identical to motifs appearing on
objects in this exhibition, such as the ropelike bor-
der on the large blue plate from Nishapur and the
aqua-colored bottle (cat. nos. 68,73). Others, how-
ever, may be without known parallels—in particu-
lar, the motif with five spiked leaves and what
seems to be a tendril with a berry, which occurs on
three of the Famensi plates. Conclusively identify-
ing it as either a stylized or a realistic portrayal of
some specific plant (various attributions have been
suggested, including the Chinese maple and
Cannabis sativa) might aid in interpreting the cir-
cumstances that led to the plates’ being brought
to Xian in the first place.

Chemical analyses of the Famensi glasses
would be extremely helpful, assuming that the
findings would place them into one or the other of
the two chemical groupings now established for
scratch-decorated glasses. One glass cup analyzed
from the Famensi is a small yellowish vessel of an
Islamic type (Fenn et al. 1991; Brill 1999a, vol. 1,
P- 154, vol. 2, p. 355). It has a plant-ash soda com-
position typical of those we have already seen for
many Islamic glasses.

Luster-staining

Chemically, Islamic stain-decorated glasses (more
traditionally called “luster-decorated” glasses)
occupy a significant place in the history of color-
ing glass. The story really starts with certain
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REMARKS FOR FIGURES 14—19

All the glasses plotted here are soda:lime:silica glasses.
The data are those used to calculate the means reported
in table 2, although a few samples were omitted because
the compositions were affected by colorants (Brill 1999a,
vols.1and 2).

Figures 14,16, and 18 show data for two sets of natron-
based Islamic glasses, one excavated at Caesarea (in present-
day Israel) and the other at Fustat (on the outskirts of
Cairo). The Caesarea glasses date from the sixth through
eighth centuries, while the Fustat glasses can be dated
only between the ninth and thirteenth centuries.

Figures 15,17, and 19 show similar plots for five sets of
plant-ash-based Islamic glasses, excavated at the following
sites: Caesarea (11th-12th century); Fustat (9th-13th cen-
tury); Nishapur (in northeastern Iran, gth-10th century);
Qasr al-Saghir (North Africa, dates uncertain); Afghan-
istan (4th[?]-13th century).

Figures 16 and 17 illustrate clearly the difference
between the natron-based and plant-ash-based soda lime
glasses from Caesarea and Fustat. These glasses are fur-
ther distinguishable from each other by their K2O-MgO
and Fe20s3-Al20s relationships.

Figure 15 illustrates that the Fustat glasses are
distinguishable from the other four groups on the basis
of their soda content. The other four show consider-
able overlapping.

Figure 17 illustrates that the group from Afghanis-
tan—an example of the provisional Central Asian type of
soda lime glasses—is distinguishable from the other four
groups because of its higher K2O content. The others
show some overlapping, but the Caesarea glasses differ

somewhat from the Fustat glasses.
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Figure 19 illustrates that the Qasr al-Saghir glasses
generally have higher alumina contents than the others,
which might be an indication of regional manufacture.
The glasses from the Levant are distinguishable from the
others by their relatively low alumina contents.

It thus appears that the few plant-ash-based glasses
analyzed from these particular sites can be distinguished
from one another on the basis of their major and minor
constituents, despite the overlapping that occurs. How-
ever, it must be emphasized that these remarks are only
illustrative examples, and one must be very cautious about
drawing generalizations based on these few data.

The twenty Nishapur glasses analyzed here are the
same colored glasses used to calculate one of the mean
compositions reported in table 2. Interested readers will
note that if the colorless-cut glasses from Nishapur were
plotted on similar graphs, their ellipses would not overlap
the colored glasses significantly for the soda, magnesia,
alumina, or iron contents. The low iron value, in particu-
lar, indicates that special batch ingredients must have been
selected for melting the colorless glasses. That fact probably
also explains the differences in the other oxides.

Figure 19 was constructed from a total of sixty-four
points. A straight line fitted to all the data has the equation
%Fe20s* = 0.094 + 0.293 (%Al20s*). The positive corre-
lation suggests, plausibly, that the iron and alumina
were introduced with the same batch ingredient and that
this ingredient could have been similar, as far as its
Fe20s/Al20s ratio was concerned, for the glasses from the
different sources. The fact that the y-intercept is close to
the origin indicates that the other ingredient, or ingredi-

ents, were relatively free of iron and alumina.
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Roman luxury glasses to which minute quantities
of gold and silver were added as colorants. Very
small concentrations of either metal —measured
in parts per million—when struck as colloidal
phases, can produce a range of beautiful colors.
(The term “strike” means to reheat or cool an
object in order to bring about an abrupt color
change.) At its most spectacular, the glasses acquire
a dichroic effect: they have a different color when
viewed by transmitted light than they do under
reflected light. We call this the “Lycurgus effect,”
because the color is so well exemplified by a
famous piece of Roman glass known as the Lycur-
gus Cup (Brill 1965). The creators of that vessel (or
their descendants or predecessors) are probably
the same glassmakers and artists who made other
dichroic cage cups or deep-cut luxury glasses.
We have analyzed about a dozen examples of
such glasses colored with either gold, silver, or a
combination of both (Brill 1999a, vol. 1, pp. 78-
80, vol. 2, pp. 144-46), and others are expected to
come to light.

Islamic glass decorators made use of the same
chemistry as the Romans, but in a different way. In
their version, silver and copper were used to cre-
ate decorative stains on glass vessels and lustrous
decorations on glazed earthenware. Chemical
analyses of a group of lusterware glass fragments
in The Corning Museum of Glass showed that the
stained regions contained silver and copper while
the undecorated areas did not (Brill 1970; see also
table 4 in this chapter). Similar analyses of some
glazed Hispano-Moresque earthenware shards
showed that their luster decorations contained
copper but only minute traces of silver.

According to instructions recorded by ‘Abd
Allah ibn “Alr al-Kashan' in a Persian document
dated 1300-1301, luster decorations were produced
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on pottery by applying a paste to the surface and
refiring the piece (Brill 1970). Afterward, the
residue of the paste was buffed off, leaving lustrous
surface designs. We assume a similar process was
used to create the decorations on Islamic luster
glasses. The paste used for the pottery consisted
of a mixture of numerous substances—some nec-
essary, and some perhaps not. We now believe,
from our analyses, that the indispensable ingredi-
ents for staining the glasses were a silver com-
pound, a copper compound, a reducing agent, and
a vehicle with a thickening agent.

What we think happened in the case of glass is
as follows. The paste was painted onto the surface
of the object, which was then refired at a moderate
temperature. During the refiring, the silver migrated
through the surface into the body of the glass.
Upon becoming reduced chemically to minute
colloidal particles of metallic silver, it imparted a
permanent stain just beneath the surface. (On the
pieces we examined, the stain extended down into
the glass only 0.02 mm. The colloidal metallic par-
ticles are too small to be seen by ordinary light
microscopy.) The color of the resulting stain
depended primarily on the amount of silver pres-
ent and the extent to which the chemical reduction
had proceeded. It could range from a lemon yellow
to a strong amber. Evidently the presence of cop-
per shifts the color further toward the amber
shades. In experiments conducted by following
out the old instructions, the yellow and amber col-
ors were successfully reproduced, and part of the
copper was sometimes deposited on the surface as
a reflective coating.

Ceramic luster stains, although usually of a sim-
ilar color to those on glass, also have a characteristic
highly reflective coppery sheen. That reflectivity is
now absent from surviving luster-stained glasses,



but one cannot know whether or not it might have
been there when the objects were new. A few stray
fragments in the Corning group do have mirrorlike
surfaces, and laboratory experiments have shown
that pieces of ancient glass with an amber trans-
parent stain sometimes take on a lustrous surface
sheen if reheated.

In a variation of the technique, some Islamic
glasses have dense yellow opaque stained regions
(Brill 1970), which are the result of a high concentra-
tion of copper in the form of minute crystallites of
cuprous oxide (Cu20) in the stained portions. (The
examples we analyzed contain a great deal of cop-
per, but only traces of silver.) More rarely, parts of
the pieces are a bright bloodred color. These also
owe their color to cuprous oxide, but the crystal-
lites in these red glasses are somewhat larger. Evi-
dently, the color of cuprous oxide changes from
yellow to orange to red as the crystallites grow in size
(Brill and Cahill 1988). A blue pitcher bearing this
sort of yellow opaque decoration is in this exhibi-
tion (cat. no. 106). A qualitative spectrographic
analysis of a speck of blackish material trapped in
a crevice on the pitcher showed that it contains
mainly copper and iron, but only traces of silver.
We believe that the black material was a residue of
the paste used to produce the dense yellow stain.

A fine bowl having the same type of yellow-
orange stained decoration was among the treasures
uncovered at the Famensi. Illustrating the high
regard in which glass was held at that time in that
part of the world, the bowl was found inside an
elaborate gilded silver vessel. Such glass must
have been traded far and wide, for we have been
told that another bowl resembling that from the
Famensi was found in Thailand.

Silver staining next appears in western Europe
on medieval stained-glass windows. The earliest

known example, dated to 1313, is in the Norman
church of Le Mesnil Villeman (Manche). By the
1320s silver stain was widely used (Michael
Cothren, personal communication, June 2000),
and the technique has been continuously em-
ployed since then. It survives today in modern
stained-glass windows and art glass, in which yel-
low stains are still based on colloidal silver, some-
times accompanied by copper.

Enameling

There were Roman precursors of enameled
glasses, although they may not be as numerous as
sometimes believed, owing to the fact that painted
decorations can easily be mistaken for enamels.
While painted decorations are simply pigments
suspended in a vehicle, enamels are pulverized
glasses or minerals that are suspended in a vehicle,
applied to a substrate, and then fired into place.
Enamels differ chemically from contemporaneous
glasses because a flux (usually lead oxide) had to
be melted into them so that the glassy enamel
phase would soften at a temperature lower than
that required to soften the body of the object.
This allowed the object to be reheated to the soft-
ening point of the enamel without distorting the
object itself. Some Islamic enamels are lead:silica
glasses with colorants added; others consist of
regular colored glasses with large additions of
lead oxide.

Table 4 shows the findings of a few X-ray
fluorescence analyses of Islamic enamels and
luster-stained decoration. It reveals that the enam-
els studied do not, in fact, all owe their color to
pulverized glasses. Instead, some of the red enam-
els turn out to be iron oxide pigments suspended
in glassy lead:silica matrices, while some dark
blue enamels owe their color to pulverized lapis
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lazuli. As shown in the table, the results of the
X-ray fluorescence analyses were confirmed by
X-ray diffraction and by separate emission spec-
trographic analyses.

Table 4 also includes information on an
Islamic mold (cat. no. 11). A quantitative chemical
analysis showed that the mold is made of brass
that is rather high in zinc (Zn = 30.1 percent) and
1s lightly leaded (Pb = 1.3 percent). Lead-isotope
ratios for the lead in the mold alloy were measured
by Professor Hiroshi Shirahata of the Muroran
Institute of Technology in Japan; his results are
reported in the same table. These ratios are useful
for learning more about the mining regions that
may have been sources of lead (Brill 1976 and
1978; Barnes et al. 1986). The interpretation of
lead-isotope data is too complex to go into here,
but for readers familiar with the subject, we will
note that the lead in the alloy falls within an iso-
topic range associated with Byzantine artifacts.
However, there may be considerable overlapping
of ores from many mining regions within this
broad isotopic range. Those regions may include
mines in Turkey and Iran, among others.

FACTORIES AND FURNACES

Some seven hundred years before the advent of
Islamic glass, glassmaking underwent a major con-
version in scale, being transformed from a small
craftslike industry to an ancient version of a mass-
production industry. This was brought about, in the
first century B.C., by the invention of glassblowing,
which suddenly made possible the rapid production
of large numbers of inexpensive, thin-walled, light-
weight vessels. Although glass artists continued to
make luxury items, glass had become a commodity.
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At some point during this enlargement of
scale, it became more advantageous to separate the
engineering stage from the crafting stage so that
the glassmakers could get on with their melting
while the artisans concentrated on fashioning their
objects. It must have been something like this that
led to the construction of large glassmaking tanks
for carrying out the engineering stage, such as
those whose remains were found at Bet Eli’ezer
(Freestone and Gorin-Rosen 1999) and the huge
slab of unused glass found at Bet She’arim in
Upper Galilee (Brill and Wosinski 1965; Brill
1967). The Bet Eli’ezer tanks and furnaces date
from the sixth to the seventh century. When the
slab was excavated in the 1960s, it was thought to
date from the fourth to the seventh century, but
evidence accumulated over the years from nearby
excavations suggests that it could be as late as the
ninth century, or even later (Freestone and Gorin-
Rosen 1999).

From the large quantities of Islamic glass that
have been found, including the fragments that turn
up routinely at excavations, one would suspect
that the Islamic glass industry functioned on a sim-
ilarly large scale, but to this author’s knowledge,
only one actual manufacturing site has so far been
discovered, and that operated on a much more
modest scale.

The Raqqa remains

In an important contribution, Julian Henderson
has described the results of the excavation of the
remains of an ‘Abbasid glass factory at Raqqa, in
northern Syria (Henderson 1999). Henderson rea-
soned that the operation had been active about
796-800, and perhaps a little earlier and later. The
factory itself was relatively small, measuring only
about 5 meters (ca. 16 ft.) square, but it contained



the partial remains of four furnaces. Although
these were also small, Henderson saw a resem-
blance to the considerably larger beehive furnaces
used in western Europe during the Middle Ages.
The fact that soda:lime glasses based both on
natron and on plant ash had been produced at the
factory led Henderson to suggest that a change-
over from the former to the latter occurred there
as part of a general changeover that took place
throughout Islamic glassmaking regions in the
middle of the ninth century. Among several other
important technical findings was physical evi-
dence that fritting steps (partial melting of the
batch) were employed prior to glass melting and
that glass was cast in traylike molds. Henderson’s
contribution provides a great deal of tangible evi-
dence, valuable chemical analytical data, and a
feast of food for thought.

What was it like inside an Islamic glass factory?
It is possible, in an indirect way, to gain some
insight into what a glass factory might have
been like a thousand years ago by studying present-
day factories where glass is still made by traditional
methods. But one must be careful to distinguish
between what is truly traditional and what is
Jjust old, but not all that old, as two anecdotes
will explain.

While visiting a factory in Hebron one after-
noon more than thirty years ago, I initially had a
feeling of having stepped back into the past. But
after a short while—and having become deeply
absorbed in what was going on—I became aware
of a hissing sound repeated over and over again.
There, in a back corner of the darkened room, one
of the glassworkers was operating an old pants-
pressing machine, like the ones that used to be
found in neighborhood tailor shops, using it as a

source of steam. Every time he stepped on a pedal
and pulled down a lever, a swoosh of steam was
released for some glassmaking purpose that we
never did quite figure out.

On another occasion, in 1962, I visited the
glass factory in the old Khan al-Khalili Bazaar in
Cairo and spent a day with the proprietor. A most
unpleasant, although instructive incident occurred
late in the afternoon, when a young woman, with a
baby in tow, arrived with a heavy load of broken
glass collected from the neighborhood—or possi-
bly from more distant trash heaps. After a nasty
display, the proprietor gave her the equivalent of
thirty-two cents for the glass, and all but threw her
out of the shop, shouting at her as she disappeared
down the alley. I later learned that the cullet she
had brought was supply enough for a full day’s
work. I finished asking my last question, which
was where did he get his ideas for the shapes of the
glasses he made. He told me that he did not bother
to go to museums to see what earlier glasses were
like since, he said with a sweeping gesture, he was
a true artist. His designs were inspired by Picasso,
and like Picasso, he made his glass for the benefit
of all mankind.

Although keeping in mind the lessons learned
from these incidents, I am nevertheless confident
that observations made during four visits to a small
glass factory in Herat, Afghanistan, really did pro-
vide a sense of what it might have been like in a
glass factory a thousand years ago. In addition to
that one-room factory with a mud-brick furnace
(Brill 1979), a half dozen of the numerous small
factories my colleagues and I visited in India over
the past twenty years gave rise to similar insights
(Brill 1999b).

The Herat factory had such a strong sense
of connection with the past because the two
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glassmakers were still melting their glass from the
same batch materials that we believe had been used
throughout the Near East (and eastward) for more
than three millennia. Despite the stray modern
artifact and occasional concessions to modern
thinking, the sense of the past was all-pervasive. It
was that way in 1977, but the two glassmakers and
their family and neighbors were soon to suffer the
same misfortunes that fell upon all Afghans in the
1980s and 199o0s.

Today, in Herat, the factory still struggles to
exist as the glassmakers’ sons (and nephews),
Nasrullah and Ghulam Saki and their families,
continue to work. The glass they make eventually
finds its way, through Peshawar, to shops in North
America. The factory may yet survive, but the
technological threads connecting the family and
its glass to the past will soon grow tenuous, and
inevitably will be broken. While sentiment sees
this as a loss, it is not necessarily bad for the fam-
ily, which, after all, also deserves to benefit from
whatever it is that we believe is good about progress.

The situation was similar in India, but for a
different reason. Although most of the factories in
India were resoftening cullet instead of melting
from batch, the products they made at their small
furnaces were traditional glass bangles. Their
methods appear to hark back to two different his-
torical stages. One factory, I believe, without being
able to defend it rigorously, demonstrated roughly
the equivalent of an eighteenth-century industry.
The glassmakers there drew long, spiraling canes
in a technique that could have been learned long
ago from English or European glassmakers (or could
it have been the other way around?). In other fac-
tories, the methods and tools being used could
well have resembled those employed a millennium
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ago. Gathering small wads of molten glass on the
end of a pointed iron rod, the glassmakers twirled
the rod to spin the glass out into a ring and then
placed the ring on a terracotta cone, where it set up
into a round bangle. The resulting bangles took on
a slightly tapered profile corresponding to the shape
of the cone—a characteristic also seen in some
excavated Islamic bracelets from the ninth through
thirteenth centuries. The pointed tool and the
twirling step are reminiscent of descriptions by the
German monk Theophilus, who wrote in the
twelfth century (Theophilus 1963, pp. 73-74)-

As far as our small team was able to determine,
these particular small factories in and around
Firozabad were owned by Muslim families who
had lived in India for many generations. The fac-
tories had small, mud-plastered brick furnaces in
cramped, smoky rooms. Heaps of tinder were
often stacked up in racks above the furnaces to dry
out. The workers (usually two to six at a time)
squatted at ground level as they worked at glory
holes on the sides of the furnaces. They annealed
their bangles in areas adjacent to the melting
chambers and regulated the furnace temperatures
mainly by controlling the rate at which the wood
fuel was stoked. Young boys and old men tended to
minor ongoing tasks, and there were always hangers-
on surrounding the working area and chatting or
Jjust watching. Few women were ever involved
directly at the factories, but those who were
worked outdoors sorting scrap and cullet by color.
In smaller operations, removed from the immedi-
ate premises, young women sometimes finished
bangles or made glass beads by flame-working, but
we believe these factories were owned by Hindu
families. Unhappily, the Indian bangle factories of
this sort have now all but disappeared.



EPILOGUE

By the thirteenth and fourteenth centuries, just
as the most beautiful Islamic enameled glass was
being made, the pendulum of glass history had
already begun to swing westward again. Cathedral
windows were being constructed throughout
western Europe; glass tesserae by the millions
were being arranged into Byzantine mosaics (as,
indeed, they had been for several centuries); and
Venetian glass was soon to be on the rise. Middle
Eastern glass had begun to fade away.

In Turkey during the seventeenth and eigh-
teenth centuries, seemingly after a period of
dormancy, factories made glass in traditional
Islamic shapes, such as sprinklers and slender
footed vases. This often overlooked Ottoman glass
was typified by the objects made in factories at
Beykoz, near Istanbul (Canav 1985). Today large
producers in Turkey routinely manufacture wares
that favor those same forms and traditional floral
decorations. Similar continuations survived in Iran
and in Mughal India, although now, in India at
least, all glass design is completely international
in character.

For years the Levant supplied Venice with
both cullet and alkali ( Jacoby 1993), and Spanish
barilla was the alkali of choice for many English
and Continental glassmakers from the sixteenth
through the eighteenth century. The barilla indus-
try, centered in Alicante but also operating as far
west as Portugal, could have been a survival from
earlier Islamic glassmaking times.

Also moving westward, along with the chemi-
cal arts and their underlying concepts, was the tech-
nology for the decorative techniques discussed
above. And along with the technology went words.

Many of the most commonly used words in chem-
istry today came into English from Arabic. In fact,
the word “alkali,” fundamental to every conversa-
tion about glass melting, has its roots in the Arabic
galy, which alludes to the very same kind of plant
ashes we have been discussing here. The word
“soda” 1s now thought to have originated in the
Arabic term for a plant ash exported from North
Africa to Sicily during the Middle Ages. Such small
reminders of Islamic glassmaking are still with us,
if we look carefully for them.

Sadly, however, the story of Islamic glass, as
personified by descendants of the early glassmakers
themselves, might soon come to an end with the
demise of the small family factories in Herat and
around Firozabad. But fortunately, in the objects
exhibited here,and permanently in museums around
the world, we still have with us vivid reminders of
the magnificence of the Glass of the Sultans.

The author is extremely grateful to David Whitehouse for
numerous very helpful discussions about Islamic glass and
about related matters of all sorts. He also thanks Stephen
Koob for his assistance in certain laboratory analyses, and
Shana Plank for her help in plotting the graphs and prepar-
ing the tables. The chemical analyses of the glasses were
carried out by Brandt A. Rising of Umpire and Control
Services, Inc., and the lead-isotope analysis by Hiroshi
Shirahata of the Muroran Institute of Technology. The
analyses of the various decorative phases were conducted by
Eileen Fanning, Bryan Wheaton, Philip Fenn, Timothy
Cooper, and Nick Paliokastrites, all of Corning, Incorpo-
rated. Colleen Stapleton, of the University of Georgia, ran
an electron microprobe analysis of the Hedwig Beaker
sample and confirmed all the results, including the low MgO
value. The author also thanks Margaret Donovan for her
helpful editing.
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REMARKS FOR TABLE 1

1009 This sample is from the Hedwig Beaker (12th-early
13th century) in The Corning Museum of Glass; the
object (see fig. 96) is not included in the current exhibi-
tion. Although its MgO* value is somewhat low, it appar-
ently is a plant-ash-type soda glass. The origin of the
Hedwig glasses is still uncertain (see pp. 160-61).

3076 This sample is from a typical dark green trans-
parent bottle with cut decoration, not included in the
current exhibition. It has a low soda content, which is
characteristic of deep-cut Islamic glasses. The strong
green color is due to a combination of copper oxide
(CuO) and an unusually high iron content (Fe20s).

3099 This sample is from a large light blue opaque bot-
tle (probably 11th century) with cut decoration. It is a rare
example of an opaque Islamic glass. Its color is the result of
a tin oxide opacifier (SnOz) combined with the blue trans-
parent color of copper oxide (CuO). The glass is somewhat
unusual in that it contains a significant level of lead (PbO).

5603 This sample is a minute flake of glass (0.5 mm
square) from the light blue opaque bowl in the San Marco
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treasury. The composition is that of a flake of white
opacifier surrounded by blue glass. The opacifier con-
tains tin oxide (SnOg). The sample is very rich in lead
(PbO) and is unusual in that it also contains arsenic
(As20s).

5197 This sample is from an emerald green bowl
(10th-11th century). It is a member of the Islamic lead:
silica glass family with an extraordinarily high lead
content.

5199 This sample is from a molar flask from Hesh-
bon (9th-11th century) not included in the current exhi-
bition. It is also an emerald green Islamic glass belonging
to the lead:silica family.

7700 This sample is a floating fragment of a dark
blue ewer bearing a dense orangy yellow opaque stain;
part of the fragment also has a red opaque color. The
stains are a variety of luster decoration whose color is
caused by colloidal cuprous oxide (Cuz20). The glass
itself is colored by copper (CuO) and cobalt (CoO) and

has a typical Islamic plant-ash soda composition.



TABLE 1
CHEMICAL ANALYSES OF SOME ISLAMIC GLASSES
Catalogue number 75 83 93 106
Accession number 67.1.11 55.1.126 53.1.8 San Marco 140 55.1.136 Heshbon 79.1.33
Analytical number 1009 3076 3099 5603 5197 5199 7700
Si02 67.70 64.63 57.60 34.38 23.36 29.49 62.81
Na20 14.2 12.86 13.12 7.07 0.43 0.25 15.0
CaO 8.36 6.43 5.32 1.89 0.7 0.65 7.08
K20 3.26 3.28 2.45 1.41 0.26 0.59 2.7
MgO 1.70 5.7 4.73 1.59 0.24 0.08 4.68
AlOs 1.24 1.79 1.07 0.75 0.34 1.55 2.21
Fe20s 0.65 2.83 0.47 0.19 0.18 0.24 1.38
TiOz 0.1 0.1 0.05 0.017 0.005 0.20 0.12
Sb2Os 0.007 0.086
MnO 0.28 0.15 0.04 0.021 0.003 0.01 0.91
CuO 0.01 1.56 0.62 1.83 0.44 0.59 0.21
CoO 0.1
SnO2 0.005 4.51 9.08 0.02 0.01 0.005
Ag20 0.01 0.001 0.001 0.005
PbO 0.04 0.05 8.7 42.65 73.9 66.30 2.1
BaO 0.04 0.02 0.01 0.05
SrO 0.2 0.08
Li:O 0.015 0.001 0.003
B20s 0.02 0.005
V205 0.08 0.02 0.02
Cr20s 0.005
NiO 0.005
ZnO 0.018 0.005 0.06 0.0024 0.005
ZrO2 0.1 0.25
0.01
P:0s 0.62 0.18 0.15 0.06 0.041 0.01 0.28
Cl 1.13 0.04 0.56
As:0Os 0.36
SiOz*a 69.71 66.27 67.96 38.23 23.49 29.74 64.12
Na:O* 14.62 13.19 15.48 7.86 0.43 0.25 15.31
CaO* 8.61 6.59 6.28 2.10 0.70 0.66 7.23
K:0* 3.36 3.36 2.89 1.57 0.26 0.60 2.76
MgO* 1.75 5.85 5.58 1.77 0.24 0.08 4.78
PbO* 47.43 74.34 66.87 2.14
AlOs* 1.28 1.84 1.26 0.83 0.34 1.56 2.26
Fe20s* 0.67 2.90 0.55 0.21 0.18 0.24 1.41
* The reduced composition is the composition expressed as seven or eight major and minor oxides normalized to 100.00%.
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REMARKS FOR TABLE 2

For the sake of simplicity, minor and trace oxides—impor-
tant as they are—have been omitted. Also, the compositions
reported here are expressed as the reduced compositions,
that is, the seven major and minor oxides have been nor-
malized mathematically so they add up to 100 percent
(Brill 1999a, vol. 2, p. 9).

Nishapur. The samples labeled “misc. colors” are
undated surface finds from Nishapur, in eastern Iran, and
are now in a fragment collection in The Corning Museum
of Glass. The compositions are quite variable, as can be
seen from the large relative deviations (Rel. Dev.) for the
various oxides. This mean composition is typical of
Islamic glasses of the soda:lime:silica variety made from
soda derived from plant ashes—a derivation indicated by
the high K2O* and MgO* values.

The samples labeled “colorless-cut” are from vessels
with cut decoration also found at Nishapur. They are
truly colorless—water white—lacking even faint traces of
the natural aqua color associated with most ancient
glasses. That aqua color is caused by iron impurities in
the starting batch materials, and, as the table shows, these
glasses have significantly lower iron contents than the
other group from Nishapur. They must have been melted
from specially selected raw materials that had lower iron
contents or, conceivably, the raw materials could have
been purified by some method that would have removed
some of the iron. (In fact, a present-day glassmaker in
Tehran recently told the author that in the 1940s glass-
makers there used rock crystal instead of quartzite peb-
bles and a specially purified plant ash when they wished
to prepare particularly fine and colorless glasses.) The
aqua color was also affected, and offset, by the presence
of manganese. Occasionally, ancient colorless glasses
have acquired a pink or purplish tinge, either from par-
tial overoxidation of the manganese added as a decol-
orizer or as a result of solarization caused by long
exposure to the ultraviolet radiation in sunlight. Some of
the other oxides in the colorless glasses also differ signifi-

cantly from those in the colored glasses, as can be seen by
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comparing the means and go percent confidence limits in
the table.

Fustat. A comparison of the two mean compositions
reported for glasses from Fustat shows that both natron-
type and plant-ash-type soda glasses occur on the site.
Unfortunately, there is no dated stratigraphy in the area
where the fragments were excavated. The differences in
the two types of glasses are evident from the K2O*, MgO*,
and Al:Os* contents. The samples were provided by Pro-
fessor George Scanlon of the American University in Cairo.

Caesarea. The two groups of glasses from this
site also represent natron-type and plant-ash-type soda
glasses. In this case, however, the groups can also be sep-
arated by their dates. The natron-based glasses date from
the eighth century or earlier; while the plant-ash-based
soda glasses are mostly Fatimid, none dating earlier than
the ninth century. This apparently reflects a changeover
from one technology to the other in that region. The
samples were provided by Rachel Pollak of the Recanati
Center for Maritime Studies, Haifa.

Qasr al-Saghir. This group of samples, from a site in
Morocco, are Islamic but of uncertain date. They differ
from most other Islamic glasses in that they have rather
high alumina (Al2Os*) contents. Although it is possible
that they were produced somewhere in North Africa,
they were nevertheless made from plant-ash soda. The
samples were provided by Charles Redman, then of the
State University of New York.

Afghanistan. This group illustrates the relatively
higher K2O* contents that may characterize certain glasses
made in Central Asia. These fourteen fragments date from
perhaps as early as the fourth century through the thir-
teenth. It should be noted that these are not mixed-alkali
glasses, because the Na20 is still much greater than the
K20, probably because of the physiology of the plants
used or the soil environment in which the particular
plants grew. Most of the glasses were provided by Louis
Dupree and Nancy Hatch Dupree, who excavated them
during the 1950s and 1960s.



TABLE 2
MEAN CHEMICAL COMPOSITIONS OF ISLAMIC GLASSES FROM VARIOUS ARCHAEOLOGICAL SITES
Mean Compositions with 90 Percent Confidence Limits
(Expressed as Reduced Compositions*)
Nishapur, colorless-cut MNiscls.xls (n=17) Nishapur, misc. colors MNis.xls (n =20)
90% 90% Stand. | Rel.Dev. 90% 90% Stand. | Rel.Dev.
C.L. Mean C.L. Dev. % C.L. Mean C.L. Dev. %
SiOg*d 69.42 71.62 73.82 1.33 1.86 SiO2*d 61.96 66.27 70.58 2.61 3.94
Na20* 11.09 12.78 14.47 1.02 8.00 Na20* 13.94 16.61 19.29 1.62 9.75
CaO* 6.10 6.79 7.48 0.42 6.18 CaO* 5.04 7.01 8.98 1.19 17.00
K:0* 1.87 2.36 2.86 0.30 12.76 K20* 1.87 2.91 3.96 0.63 21.68
MgO* 4.11 5.12 6.13 0.61 11.98 MgO* 2.21 3.51 4.80 0.79 22.39
Al:Os* 0.81 1.03 1.25 0.13 12.97 Al2Os* 1.26 2.52 3.79 0.77 30.47
Fe20s* 0.16 0.29 0.43 0.08 28.23 Fe20s* 0.39 1.16 1.93 0.47 40.15
Fustat, natron MFusnat.xls (n=7) Fustat, plant ash MFusashA.xls (n=6)
90% 90% Stand. | Rel.Dev. 90% 90% Stand. | Rel. Dev.
C.L. Mean C.L. Dev. % C.L. Mean C.L. Dev. %
SiOs*d 70.17 72.19 74.22 1.23 1.70 SiOz*d 69.87 71.93 73.99 1.25 1.74
Na:0* 11.38 13.74 16.10 1.43 10.41 Na:0* 7.97 10.28 12.58 1.40 13.60
CaO* 6.42 8.98 11.54 1.55 17.28 CaO* 9.14 9.61 10.09 0.29 2.99
K:0* 0.19 0.67 1.16 0.29 43.63 K:0* 2.00 2.43 2.85 0.26 10.56
MgO* 0.57 1.12 1.67 0.34 29.91 MgO* 3.15 3.86 4.57 0.43 11.18
Al:Os* 1.57 2.22 2.86 0.39 17.65 Al2Os* 0.91 1.34 1.77 0.26 19.46
Fez0s* 0.82 1.08 1.34 0.16 14.54 Fe20s* 0.27 0.55 0.84 0.17 31.46
Caesarea, natron MCaesarn.xls (n=5) Caesarea, plant ash MCaesarp.xls (n=11)
90% 90% Stand. | Rel.Dev. 90% 90% Stand. | Rel.Dev.
C.L. Mean C.L. Dev. % C.L. Mean C.L. Dev. %
SiOz* 67.07 70.13 73.18 1.85 2.64 SiOz*d 67.32 69.30 71.28 1.20 1.73
Na:0* 13.55 15.71 17.86 1.31 8.31 Na:0* 14.07 15.68 17.29 0.98 6.24
CaO* 7.44 9.12 10.81 1.02 11.18 CaO* 6.43 7.39 8.36 0.59 7.92
K:0* 0.59 0.72 0.84 0.08 10.73 K20* 2.32 2.71 3.11 0.24 8.81
MgO* 0.57 0.65 0.73 0.05 7.48 MgO* 2.04 2.96 3.88 0.56 18.79
Al:Os* 2.73 3.13 3.53 0.24 7.80 Al2Os* 0.79 1.49 2.19 0.42 28.50
Fe:0s* 0.36 0.54 0.72 0.11 20.32 Fe20s* 0.33 0.46 0.59 0.08 17.56
Qagr al-Saghir MQsrSghr.xls (n = 16) Afghanistan, Central Asian type MAAfg2.sta (n=9)
90% 90% Stand. | RelDev. 90% 90% Stand. | Rel.Dev.
C.L. Mean C.L. Dev. % C.L. Mean C.L. Dev. %
SiOs*d 57.74 61.78 65.83 2.45 3.97 SiOz*d 58.08 63.33 68.58 3.18 5.02
NazO* 16.75 19.26 21.77 1.52 7.89 Na:O* 15.13 17.47 19.81 1.42 8.13
CaO* 4.95 6.28 7.62 0.81 12.85 CaO* 3.88 5.73 7.58 1.12 19.55
K20%* 2.17 3.24 4.30 0.65 19.95 K20* 1.94 4.45 6.96 1.52 34.16
MgO* 2.18 3.33 4.49 0.70 21.00 MgO* 1.73 3.97 6.21 1.36 34.26
Al20s* 3.16 4.25 5.33 0.66 15.49 Al2Os* 0.74 3.66 6.58 1.77 48.36
Fe20s* 0.22 1.86 3.49 0.99 53.32 Fe20s* 0.65 1.38 2.11 0.44 31.88

* The reduced composition is the composition expressed as seven major and minor oxides normalized to 100.00%.
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TABLE 3
CHEMICAL ANALYSES OF VARIOUS TYPES OF ISLAMIC GLASSES
Mean Compositions with 90 Percent Confidence Limits
(Expressed as Reduced Compositions*)

Luster-decorated, natron

MLustnat.xls (n = 8)

Luster-decorated, plant ash

MLustash.xls (n = 16)

90% 90% Stand. Rel. Dev. 90% 90% Stand. Rel. Dev.

C.L. Mean C.L. Dev. % C.L. Mean C.L. Dev. %
SiO2*d 69.34 71.30 73.26 1.19 1.67 SiOz*d 64.75 68.68 72.61 2.38 3.47
Na:20* 13.39 15.39 17.38 1.21 7.85 Na:20* 11.04 13.87 16.71 1.72 12.38
CaO¥* 6.68 8.77 10.87 1.27 14.48 CaO* 4.48 7.53 10.58 1.85 24.54
K20* 0.31 0.57 0.83 0.16 27.45 K20%* 1.64 2.53 3.42 0.54 21.36
MgO* 0.34 0.54 0.75 0.12 22.57 MgO* 1.99 3.35 4.72 0.83 24.71
Al20s* 1.68 2.46 3.24 0.47 19.28 Al2Os* 0.44 2.58 4.71 1.29 50.22
Fe20s* 0.41 0.96 1.52 0.34 34.98 Fe20s* 0.40 1.46 2.51 0.64 43.81
Scratch-decorated, natron MScrtnat.xls (n=15) Scratch-decorated, plant ash MScrtash.xls (n=7)

90% 90% Stand. Rel. Dev. 90% 90% Stand. Rel. Dev.

C.L. Mean C.L. Dev. % C.L. Mean C.L. Dev. %
SiOg* 68.36 69.64 70.93 0.78 1.12 SiO2*a 63.65 67.23 70.82 2.17 3.23
Na20* 14.21 15.83 17.45 0.98 6.21 Na20* 12.78 15.54 18.31 1.67 10.77
CaO* 8.87 9.72 10.56 0.51 5.29 CaO* 4.27 6.56 8.84 1.38 21.11
K20* 0.36 0.51 0.65 0.09 17.60 K20* 1.98 3.03 4.08 0.63 20.92
MgO* 0.40 0.61 0.82 0.13 20.70 MgO* 2.97 4.17 5.36 0.72 17.39
Al:Os* 1.92 2.38 2.83 0.28 11.66 AlOs* 1.28 1.96 2.64 0.41 21.04
Fe20s* 0.65 1.32 1.99 0.40 30.67 Fe20s* 0.29 1.37 2.45 0.65 47.65
Emerald green (m=3) Enameled MIslmEnm.xls (n = 6)

90% 90% Stand. Rel. Dev. 90% 90% Stand. Rel. Dev.

C.L. Mean C.L. Dev. % C.L. Mean C.L. Dev. %
Si02*d 24.30 31.10 37.90 4.14 13.00 SiOz*d 64.14 69.30 74.46 3.13 4.52
Na:0* 0.00 1.44 2.83 0.84 58.00 Na:O* 11.54 13.88 16.22 1.42 10.22
CaO* 0.26 1.70 3.14 0.87 51.00 CaO* 7.11 8.97 10.83 1.13 12.57
PbO* 54.5 63.5 72.6 5.54 8.7 K:0* 1.54 2.39 3.25 0.52 21.63
K20* 0.45 0.53 0.61 0.05 9.40 MgO* 2.45 3.69 4.93 0.75 20.43
MgO* 0.00 0.54 1.22 0.41 76.00 ALOs* 1.09 1.29 1.49 0.12 9.40
Al2Os* 0.12 0.91 1.70 0.48 53.00 Fe20s* 0.31 0.48 0.64 0.10 20.87
Fe20s* 0.02 0.30 0.58 0.15 50.00

* The reduced composition is the composition expressed as seven or eight major and minor oxides normalized to 100.00%.
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TABLE 4
COMPOSITIONS OF DECORATIVE MATERIALS AND AN ISLAMIC MOLD*

LUSTER ISLAMIC
STAINS MOLD+
XRF XRD Q54 (traces) Catalogue Copper 68.2%
no. 11 .
Yellow-amber Ag(11) Ag(1) Sn, Pb, As, Bi, Au Zinc 30.1
transparent stains Cu(11) Accession Lead 1.3
(n=11) no. 86.7.15 Tin 0.2
XRF XRD QS4 (traces) Analytical Nickel 0.0X
(n=9) (n=3) (n=9) no. 5997 Arsenic 0.0X
Anti 0.0X
Yellow-red Cu Cuz0 (3) Sn, Pb, S, Au, Ni, Bi namony
opaque stains Ag(< =Cu) Cu(3) Leadisnto
- ead-isotope 208p}, /206
n=9) Ag trace (3) ratios Pb/*°Pb 2.0852
207pp [206ph 0.84301
204pp,/206p}, 0.053784
ENAMELS
XRF** XRD QS4**
Dark blue S lapis (4) Fe,Pb (3) 0.3-1.0% n= num}lzfr}l of sar?ples; § ) = number of samples
to which results apply.
(n=4) no Co quartz (2) Cu,Mn (3) 0.1-0.3% PPy
—019
o Cu Au(3),Co (1) 0.03-0.1% *Recent analyses by Eileen Fanning, Bryan Wheaton,
Sn (3) 0.01-0.03% Nick Paliokastrites, and Guy Filkins, all of Corning,
Ag (3) 0.003-0.01% Incorporated. These have been combined with the
findings reported in Brill 1970.
Red opaque Fe (1) amorph. (2) Pb(1),Fe(2) 3-10%
(n=2) Pb(1) Mn (2) 0.3-1.0% ** Elements of significance for color, or related to
. colorants in order of concentration. Substantial
Mn(1) Au(1),Pb(1) ~ 0.10% contamination of glass substrate.
no Cu (1) Cu(2) 0.03%
. t Chemical analysis by Brandt A. Rising of
White opaque Sn(1) SnO2(1) Pb (1) 10-30% Umpire and Control Services, Inc., West
(n=1) Pb (1) Sn(1) 3-10% Babylon, New York. Lead-isotope analysis by
Hiroshi Shirahata of the Muroran Institute
Yellow opaque Pb,Sn (1) >10% of Technology, Japan.
(n=1)
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A Survey of Islamic Glassworking

and Glass-Decorating Techniques

Glasshouse activities, Islamic and otherwise,
may be divided into two types of manufacturing
endeavor: glassmaking and glassworking. Glass-
making involves first acquiring and processing raw
materials, then mixing them in more or less con-
trolled quantities to form what is called “batch.”
Intense heating of batch in a furnace causes chem-
ical reactions that result in the formation of glass.
Often, recycled glass, called “cullet,” is added to
the batch during melting. Glassworking is the
shaping of glass by various methods in order to
create forms and decoration; two well-known and
very different glassworking processes are those of
glassblowing and glass-engraving.

Many glasshouses specialize to the degree that
only one aspect of manufacturing takes place
“under one roof.” For example, glassblowing may
be done independently of glassmaking by using
only cullet or imported ingots as the source of
glass. Similarly, blanks for engraving can be
acquired by a decorator who has no capability of
manufacturing them.

Important and telling aspects of Islamic glass-
making, both scientific and practical, are dealt
with elsewhere in this catalogue (see the essay by
Robert H. Brill). In this essay, which describes the
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techniques employed in making the objects in the
present catalogue, an attempt will be made to
respond to the most fundamental question about
Islamic glassworking practices: once the glass had
been either made or acquired from an outside sup-
plier, how did the workers proceed in forming a
particular object? The proposed solutions, some
of which are also illustrated (see figs. 20-91), in
fact, represent theories. While no degree of speci-
ficity is possible (for example, if catalogue num-
ber 1 was indeed made by glassblowing, of what
length and diameter was the blowpipe used to
make it?), close examination of “symptoms” of the
manufacturing process coupled with experiments
at the glass furnace can shed useful light on Islamic
glassworking practices. Symptoms may take the
form of varying shapes of bubbles trapped in the
glass, for example: bubbles that are spherical in
one area of an object, elongated in another, and
lenticular in yet another constitute a precise record
of the movement of the glass during its final
moments of plasticity. Variations in the wall thick-
ness of a vessel from top to bottom are another
significant symptom.

The research procedure is straightforward.
Data acquired from close study of the object are



used to arrive at a tentative reconstruction of the
glassworker’s actions. The results of experiments
at the glass furnace reenacting these actions are
compared with the original. When the symptoms
observed in the two are overwhelmingly similar,
we can say that this is indeed very possibly how
the original may have been made.

There are two broad categories of glassworking
processes: cold-working and hot-working. Most
objects in this catalogue have been made and dec-
orated by employing both. The specific processes can
be further organized into categories and subcate-
gories that reveal an impressively varied array of
forming and decorating techniques. The catalogue
numbers cited under the subheads below identify
representative examples of the techniques discussed.

COLD-WORKING

Many of the techniques for shaping and decorat-
ing glass at room temperature will be familiar to
the reader because they are also used, for example,
in stone and wood sculpture. Among the tech-
niques for decorating glass, scratching is used in
many kinds of sculpture and in pottery making.
Methods of decorating glass objects by applying
metallic gold and colored paints are historically of
two types: unfired and fired. Unfired decoration,
often referred to as cold-painting, is impermanent.
We see no evidence of unfired decoration on any
object included in this catalogue. Fired gold and
enamel decoration, if heated to a high enough
temperature for a long enough period, will become
permanent, although sustained abrasion will grad-
ually wear away thin gold. Luster (stained) deco-
ration also requires firing. Although in all three

techniques intense heat is applied at the end of the
process, the decorating itself is carried out when
the object is at room temperature. For this reason,
gilding, enameling, and staining are discussed here
with other cold-working techniques.

Filing

Cat. no. 94

Cold-working by using a tool in the manner of a
file to grind glass away is, after chipping, the most
basic and probably the oldest of all glassworking
processes. Identical in practice to some methods
of working hard stone, this process predates man-
made glass. Material is removed by abrasion from a
chunk of glass or, in later periods, from a manufac-
tured blank in order to create a form or decoration.
The required equipment can be nothing more
than a stick of wood or a piece of relatively soft
metal wet with an abrasive slurry, which can con-
sist of pulverized quartz, emery, corundum, or
another hard stone mixed with a little water or oil
acting as a liquid medium. As the tool is moved
firmly back and forth against the glass, micro-
scopic particles of glass are chipped away. In prac-
tice, the process is about the same as using a file to
shape metal. Relatively coarse particles of grit
promote fast cutting and leave the glass with a
somewhat rough surface, which may be gradually
smoothed with finer grit. Alternatively, grinding
may be accomplished by wet natural soft stones
used 1n a similar fashion for similar results; how-
ever, unlike in the tool and slurry approach, the
stone slowly wears away and its shape gradually
changes. Whichever the method, the surface is
finally polished by rubbing a slurry of pumice or
cerium oxide and water firmly against the glass
with a soft tool (wood or leather is suitable).
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Wheel-working

Cat. no. 95

The process of cutting and polishing glass with a
wheel is, in principle, much like the procedure
described above. Here, the tool is round and is
turned more or less rapidly by some type of
machine. The glass is pressed firmly against the
working surface for removal of material. With the
continuous action of a wheel, work can take place
much more rapidly than with the reciprocating
action of filing by hand. Wheels for grinding can
be made of a soft metal such as copper (used with
a slurry of grit) or of soft stone. Wood, leather,
felt, or rubber wheels can be used with a slurry
of pumice or cerium oxide for polishing. Large
wheels of coarse grit or rough stone are used for
cutting big areas of glass. Wheels of small diame-
ter with sharp edges are used to engrave details
with great precision. In addition to speed and ease,
the wheel—with its curved working part—offers
the advantage of enhanced control in small, flat
areas, where filelike tools are useless for grinding
and decorating.

Lathe-turning

Cat. no. 86

Holding a cutting tool against a chunk of rotat-
ing material in order to shape or decorate it is a
process of great antiquity. Its use in ancient Egypt
to produce the elements of monumental architec-
ture is well known. The same process for cold-
working glass objects was in common use, on a
small scale, in Greek and Hellenistic workshops
of the fourth and third centuries B.c.,and the prac-
tice continued in the Roman era. Large surface
areas of luxury objects and of some types of
domestic ware were routinely ground and pol-
ished by turning while pressing the appropriate
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tool against the glass. Lathe-turning is identical
in principle to the filing and wheel-working
processes described above, except that the object
is moved while the tool is held stationary.
Irrefutable evidence of the use of turning in
Islamic glass workshops is not abundant. The
process is mentioned here because it was used to
make at least some parts of a few objects included in
this catalogue. Although a highly skilled craftsman
working at the wheel can approximate the visual
effect of lathe-turning, the perfect symmetry charac-
teristic of this process is the best evidence for its use
in making glass objects. Compared with hand work-
ing by either filing or wheel-working, turning is a
faster, easier, and more predictably successful way of
creating the final exterior profiles of a number of
structural and decorative features, including base
rings, decorative rings, and the join of neck and body.

Scratching

Cat. no. 68

Decorating glass by scratching its surface with a
sharp tool was widespread in the Roman glass
industry. Empirical evidence suggests that the
finest lines were achieved with the edge of a dia-
mond. Coarser lines were probably made with a
freshly chipped edge of quartz, corundum, or
other hard stone.

Gilding and enameling

Cat. nos. 111, 116

The fired gold decoration represented in this cata-
logue is of two types, the metal having been either
applied in the form of leaf or painted on while sus-
pended in liquid form. Leaf (foil) is added in pre-
cut patterns, which are then stuck to the surface
with an adhesive such as gum arabic and water.
Alternatively, the entire surface is covered with leaf



and then portions of gold are scraped away with
sharp tools to form patterns. For the second type
of decoration, minute particles of the metal are sus-
pended in a light oil or a mixture of water and gum
arabic. The preparation, often referred to as liquid
gold, is then applied to the surface of the glass with
a brush or stylus. This technique was used to create
the opulent decorations on later medieval gilded
and enameled objects such as mosque lamps.

After the preparation has been applied, by
either process, the object must be fired under par-
ticularly intense heating conditions to ensure a
permanent bond. Recent investigation suggests
that firing an object standing stationary in a kiln
would never produce the tenacious adhesion
achieved in thirteenth- and fourteenth-century
Islamic examples. A much more laborious process
was required. The decorated object must have
been gradually reheated to a temperature near the
softening point of the glass (probably about
1,300°F [704°C]). A pontil rod (punty) was then
attached to the base atop the mark made by an ear-
lier pontil during the glassblowing process (see
figs. 40, 41). The vessel was then reintroduced to the
glassworking furnace, and the glass was heated
throughout until it became markedly softened and
flexible. Moving the glass in this manner must have
had the effect of “kneading” the gold into the sur-
face, thereby making a much stronger bond than
would have occurred if the object had been left
undisturbed. After the glass had cooled sufficiently
to become hard again (probably at a temperature of
about 900°F [482°C]), the finished object was once
again detached from the pontil and cooled gradu-
ally to room temperature in an annealing (slow-
cooling) oven.

Objects of ancient Islamic glass offer ample
evidence of this ticklish and labor-intensive firing

process. Because most of the gold-decorated
pieces represented in this catalogue also have
enamel decoration, a full discussion of this evi-
dence is given below, at the conclusion of the sec-
tion on enameling.

Gold sandwich glass (cat. no. 111) was made in
a somewhat more complicated sequence of proce-
dures (see figs. 85-91, which demonstrate how
catalogue number 111 may have been made). First
the glassblower made two pieces of glass. One of
them, the blank to be decorated, was shaped like a
tube, closed and rounded at one end and open at the
other. The second piece was a shallow cup,
rounded at the base. When the pieces had cooled
to room temperature, the lower portion of the
tube’s outer surface was decorated with gold and,
in the case of catalogue number 111, with dots of
enamel (figs. 85, 86). The tube was then reheated
in a kiln to nearly its softening point. If made ear-
lier, the shallow cup was also reheated, but it could
have been made while the decorated tube was
being refired and then placed upright near the
tube in the kiln.

At this point, the hot glassworking was
resumed for the final construction of the object.
The decorated tube was reattached to a blowpipe
(fig. 87). After the lower portion of the tube had
been heated until it was soft and flexible, the tube
was lowered into the cup and forcefully inflated
(fig. 89); the two parts immediately fused together,
trapping the gold between their surfaces. Finally,
after the object was thoroughly reheated in the
glass furnace, it was inflated and shaped into its
final form (figs. 9o, 91). Catalogue number 111 has
no pontil mark, and the rim has been finished by
cold-working. Presumably upon completion of the
work on the blowpipe, the object was broken free
of it and placed directly in the annealing oven for
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slow cooling to room temperature. Alternatively,
such a vessel could have been detached from the
blowpipe, transferred to a pontil, and reheated for
the final shaping of the rim (see fig. 53).

A casual survey of glass objects made during
the sixteenth century and earlier strongly suggests
that no material that has not been fused by intense
heat to the surface of glass will remain attached to
it indefinitely. Craftsmen must have suspected
that this was so at a very early date, since some
Egyptian and Roman glass objects have survived
to our time with fired vitreous enamel decora-
tion fully intact. The earliest evidence that a suc-
cessful process for enameling glass had been
achieved is a small Egyptian jug now in the British
Museum, London. Made on a core affixed to
a rod (an illustrated explanation of this early
method of making hollow glass objects may be
found in Gudenrath 1991, pp. 214-15, figs. 1-15),
it probably came from the tomb of Tuthmosis III
and is datable to about 1425 B.c. Careful examina-
tion reveals that the workers who made this
object went to extreme efforts to ensure the per-
manence of its appearance.

Certain features of the botanical decoration
and the inscription suggest that they were added
in liquid form when the object was at room tem-
perature. For example, suspended particles of col-
orant flowed down to the lowest area of the
decoration before the liquid medium dried, and
there is abundant evidence of pooling of liquid
color at the beginning and ends of lines.

The painted decoration is vitreous in nature.
That is to say, it consists of intensely colored, finely
ground glass particles. (The enamel is nothing
more than the same yellow glass as that used
for the decorative bands which has been pulver-
ized and ground to a fine powder.) Sometime
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after their application, during intense and pro-
longed heating, the particles fused to each other
and—what is more important—to the surface of
the vessel, thereby creating a permanent mechani-
cal bond. This heating must have taken place after
the application of the enamel decoration. We can
be certain of this because the two yellow decora-
tive bands and the handle clearly rest on the
enamel decoration. They could have been added
only when the vessel had been heated nearly to the
softening point. Also, the vertical elements of the
botanical decoration are twisted at the bottom, and
the particles of colored glass appear somewhat dis-
persed by stretching. This distortion indicates that
the softened vessel was turned as its base was
pressed flat with a tool.

From this evidence, a clear—and perhaps sur-
prising—sequence of events emerges. A blank was
made by core-forming; it was undecorated and
lacked a handle. The core and the rod were left in
place while the blank was annealed—that is, slowly
cooled to room temperature. Then the enamel
decoration was painted on and allowed to dry. To
fuse the enamel, the decorated blank was gradually
reheated to a temperature well above its softening
point. The yellow bands were trailed on (see
fig. 82), and the handle was attached. Finally, the
bottom was flattened. After the completed object
had hardened sufficiently to retain its shape, it was
again annealed. When cool, the rod and core were
removed from the finished object. Today the
process is much simpler, thanks to the develop-
ment of low-fire enamels, probably during the
eighteenth century. Enamel decoration is painted
on a fully formed blank, complete with handles if
required, after which the object is placed in a kiln.
The entire firing process can take place with the ves-
sel standing stationary because modern enamels



are designed to fuse at a temperature well below
the softening point of the glass from which the
blank has been made.

The decoration on medieval Islamic vessels
was fired utilizing a pontil in an only slightly
modified version of the much earlier Egyptian
process (see the text above on gold decoration).
However, the blanks for these objects, unlike that
for the Tuthmosis III jug, were fully formed. In the
case of mosque lamps, for example, the suspension
loops were put on before the decorating process
took place. Evidence suggests that these objects
were fired utilizing a dynamic process (not fired
resting stationary in a kiln).

All the gilded and enameled vessels in this cat-
alogue were made by blowing. An informal survey
of a randomly selected group of thirteenth- and
fourteenth-century Islamic objects so decorated
showed that most had a distinct double pontil
mark. The first was made during the manufacture
of the blank (see figs. 40-43). The second, often
somewhat off-center and messier, typically left
deposits of glass atop the first one. This second
mark was a remnant of the firing process.

During firing, the glass must have softened
for an extended period because there are subtle
distortions in the walls of some of these objects,
especially near the rim. On many, but not all,
enameled objects irregularities occur on the inte-
rior walls behind areas of enameling on the exte-
rior. The unevenness can sometimes be seen in
bright light reflecting off such a surface, and it
may be felt by rubbing the fingers back and forth
on the glass. Two further features, both almost
always associated with the dynamic enamel-firing
process (as opposed to the later static kiln-firing
process), appear on some enameled objects made
by blowing. These are the stretching of enamels

and the disintegration of gold, which unavoidably
accompany the expanding of an object during the
firing process.

Many fifteenth- and sixteenth-century Venetian
gilded and enameled objects underwent dramatic
changes of form during the firing process, causing
very noticeable stretching of the enamel (on this
type of distortion, see Gudenrath 1991, pp. 236-37,
figs. 175-78). Similarly, the Aldrevandin Beaker
(cat. no. 151), which is closer in age to the gilded
and enameled objects in this catalogue, offers
irrefutable evidence that the upper part of the
body slightly expanded during the firing process.
Yet medieval Islamic enameled vessels, which were
certainly fired after having been reattached to a
pontil, apparently were prevented from changing
shape when fired. An ongoing informal survey of
typical Mamluk objects in various collections has
yet to reveal evidence of significant metamorpho-
sis during the firing process.

If we examine the objects in this catalogue
with these points of evidence in mind, it becomes
apparent that the usual practice was to make a fully
formed blank, decorate it when cold, and then fire
it attached to a pontil. Apparently, though, no sig-
nificant change of shape during firing was ever
intended or allowed. Two objects, however, bear
witness to no doubt unplanned and nearly cata-
strophic changes that did occur during firing.
The Corning candlestick (cat. no. 134) is notice-
ably crooked. It is difficult to imagine that the
effort and expense required to produce this opu-
lent decoration would have been lavished on a
flawed blank. More likely, the crookedness devel-
oped during the firing process. A large pontil mark
inside the tubular part of the object suggests this
was the site of attachment during firing; perhaps a
spot inside the base would have provided more
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stability. As this is a unique example in glass of a
common medieval Islamic form, and as the crafts-
manship shows clear signs of struggle, it is easy to
suppose that a construction of this complexity was
nearly beyond the worker’s ability.

Apparently, the Cavour Vase (cat. no. 129) nar-
rowly escaped ruin at the conclusion of the firing
process. When a pontil is attached to the base of
an object, either at the end of the glassblowing
process (see figs. 40-43) or to permit the firing
(see Gudenrath 1991, pp. 236-37, figs. 175-78),
care is always taken to ensure that it can easily be
broken away upon conclusion of the work. (Like
the Romans before them and the Renaissance
Venetians after them, the makers of Islamic blown-
glass objects apparently tolerated the usually dis-
creet scar left by the pontil.) If the pontil is too
lightly attached, the vessel may accidentally
break free and crash to the floor. If it is attached
too firmly, and/or if the base is not sufficiently
thick, a hole may be torn in the bottom when the
vessel is separated from the pontil. This misfor-
tune apparently occurred at the end of the firing
of the Cavour Vase. Next to a depression in the
center of the floor is a blob of blue glass somewhat
crudely flattened with a tool. The blob is a rem-
nant of a desperate and unsuccessful attempt to
patch a hole from the inside; no other reason for
its presence seems plausible. On the exterior of
the bottom, a blob of glass was more accurately
placed atop the hole and more expertly flat-
tened. This is the patch that saved the Cavour
Vase. Judging from the overall wall thickness of the
object—an indication of how long it could have
survived exposure to room temperature after the
accident—the salvage operation probably took
place in less than forty-five seconds of no doubt
frenetic activity.
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Staining (luster-painting)

Cat. no. 108

While staining is accomplished by processes sim-
ilar to those used in gold and enamel decorating,
the effective mechanism is fundamentally different.
In glass-staining, a chemical reaction takes place
during firing between the glass and chemical
compounds that have been painted on a cooled
blank. As a result, glass at and near the surface
changes color, develops a metallic sheen, or
exhibits some combination of both effects. Just as
in the firing of ceramic glazes—both lusters and
other kinds—careful control of the kiln atmos-
phere (either oxidizing or reducing) is crucial. In
gilding—both leaf and liquid types—and enamel-
ing, no chemical reaction occurs during firing; the
added materials are merely bonded to the surface
of the object by fusion.

After extensive experiments at the furnace and
close examination of twenty or so vessels and frag-
ments, it seems safe to hypothesize that the firing
process required to achieve staining effects prob-
ably took place with the objects at rest in a kiln.
The temperature and duration of heating required
for firing seem not to have been so great as to
cause these objects to slump. A range of symptoms
observed on the objects supports this hypothesis.
Generally speaking, in this admittedly small sample
group there are no double pontil marks, the sur-
faces appear perfectly smooth, and there are no
signs of stretching. Catalogue number 105 is the
only exception. This bowl has what is probably a
double pontil mark, and the upper gold-colored
band of stain has subtle but undeniable stretch
marks, showing that the diameter of the upper
portion increased somewhat during firing. By
contrast, the lower gold band is perfectly solid,
indicating that no change of shape or size took



place. Study of a much larger sample will be
required before we can determine whether this
bowl is a unique case or one of a group of objects
similarly treated.

HOT-WORKING

The hot-working processes employed to form and
decorate glass are, with the possible exceptions of
casting and pressing, as foreign to our everyday
experience as cold-working processes are, at least
in principle, familiar. Cane-making, fusing, slump-
ing, manipulating, and above all glassblowing
exploit perfectly one characteristic physical prop-
erty unique to glass: as it is heated to ever-higher
temperatures, its viscosity (resistance to flow) grad-
ually decreases. Whereas metals abruptly change
their state from solid to liquid and vice versa
depending upon whether the material is hotter or
cooler than a specific temperature known as the
melting point, glass has no precise melting point
since it is, technically speaking, always a liquid.

Two other physical characteristics of glass
make these hot-working processes possible. First,
hot glass can be stretched nearly infinitely. This
property is perfectly exploited in cane-pulling
(figs. 20-23) and glassblowing (figs. 30-43). Sec-
ond, two pieces of hot glass can be touched
together to make a perfect, often undetectable,
Jjoin. The fusing process (figs. 24-26) is entirely
dependent on this property of hot glass.

Just as these peculiar physical properties of
hot glass and their infinitely complex interactions
are difficult to describe, so too do the highly com-
plex and dynamic glassworking processes used to
make the objects in this catalogue defy successful
description through narrative. It is hoped that the

many illustrations at the end of this essay will
clarify these processes, which are undoubtedly
unfamiliar to many readers.

Casting

Cat. no. 51

Casting and pressing are probably the most
ancient of all the hot glassworking techniques
and were undoubtedly adopted from processes
invented to form less exotic materials such as clay
and metal. They were often used together to make
objects. There are two simple methods of casting:
molten glass 1s poured or ladled into a mold and
cooled until hard; or chunks of cold glass are
placed in a mold, heated in a kiln until the glass
melts and fills the void, and then cooled. The mold
may be made of stone, plaster, clay, or any number
of other heat-resistant materials. Molds may
be of the open variety, resembling those used
in cooking, or they may be of the closed type,
resembling those traditionally used in certain
metal-casting processes.

Pressing

Cat. no. 52

Pressing is often used in conjunction with casting
to quickly fill a mold and nearly instantly transfer
decorative details to the surface of the glass. For
example, a dollop of molten glass can be put ona
flat, heat-resistant surface and immediately pressed
hard from above with an intaglio-cut embossing
tool. Similarly, molten glass can be poured into an
open mold and then immediately pressed hard
from above with a tool that acts as a plunger to
quickly fill the mold before the glass hardens. In
practice, the difference between casting and press-
ing can best be expressed in terms of time and
force, assuming that during the processes the glass
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1s at the same temperature. Casting processes usu-
ally require that the glass and the mold be exposed
to heat for a considerable length of time in order to
allow the relatively moderate force of gravity to do
the work of filling the mold. By contrast, in press-
ing processes the much greater mechanical force
available to move the plunger fills the mold with
glass in a second or less.

Cane-making

Cat. no. 64

In cane-making (figs. 20-23), a relatively compact
mass of molten glass is stretched until it becomes
long and thin. This process is usually undertaken
in order to create elements for use in subsequent
hot-working processes such as fusing and slump-
ing, which are discussed below. While the purpose
of incorporating canes in an object is always to cre-
ate decoration, the canes may also constitute the
entire fabric of the vessel wall. This is invariably
the case in objects made by fusing and slumping
cane slices (cat. nos. 62, 63, 65).

Canes are of two types: those intended to be
viewed from the side and those intended to be
viewed from the end. Islamic workers and their
patrons preferred the latter type. The method of
preparing a cane with a bull’s-eye pattern—visible
from the end—is as follows. Glass of one color—
say, black—is gathered thickly on the end of a
metal rod. After the glass has been shaped into a
solid cylinder and allowed to harden, it is dipped
into a pot of molten glass of a different color—
say, opaque white. This process can be continued
to build up alternating layers of contrasting col-
ors. After the glass has been thoroughly reheated,
it is ready to be pulled to become a cane. A grad-
ual pull over a short distance results in a stout
cane; for thin canes, the length of a pull may
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exceed thirty feet. After cooling, stout canes
(those more than half an inch in diameter) may
require cutting by laborious sawing with a soft-
metal blade and a slurry of grit. Thinner canes may
be quickly sliced with a sharp chisel of hard stone
or metal.

Fusing

Cat. no. 65

Nearly as ancient as casting and pressing, fusing
is the process of joining with heat two or more
pieces of glass while they rest on a flat heat-
resistant (refractory) surface. Fusing may be
accomplished over a relatively long period of time
in a kiln that is just hot enough to give the glass a
tacky surface, or it may be carried out much more
quickly utilizing a high-temperature furnace. Fig-
ures 24 to 26 illustrate the fast process (the cane
slices were fully fused in about five minutes).

If the finished product is intended to be flat,
the object is removed from the refractory surface
upon completion of the fusing process and placed
in an annealing oven for gradual cooling. Ifitis to
be given contour, the slumping process is immedi-
ately begun.

Slumping

Cat. no. 66

Slumping (figs. 27-29) is a method of transform-
ing a flat piece of glass into a contoured one.
Usually, the slumped product is a shallow bowl.
Slumping is accomplished by the force of grav-
ity. A piece of flat glass is placed atop a refractory
form made of metal or perhaps ceramic. As the
glass is softened with heat, it flows down over
the form. After it has assumed its final shape, the
glass is pried from the form and placed in an
annealing oven.



To prevent the hot glass from sticking, a thin
coating of kiln wash (fired clay) is applied to the
surface of the form before use. Because much of
the kiln wash sticks to the glass, cold-working
1s always required to grind clean and then polish
the surface of the object that touched the slump-
ing form.

Manipulating

Cat. no. 29

Manipulating is a general term for a variety of
hand-working processes involving hot glass. At
different periods Islamic workers apparently took
pleasure in using various tools, often tweezerlike,
to squeeze and reshape vessels. More commonly
they added bits of hot glass to objects and then
pulled, twisted, and cut them until they became
part of the structure of an object or decoration.
Unique among Islamic workers of the eighth and
ninth centuries was the practice of resoftening a
vessel immediately after completion and squeezing
the wall at various points around the circumfer-
ence with a two-jawed crimping tool (cat. no. 47).
The pattern thus impressed on the glass vaguely
resembles the effect of dip-molding (figs. 34-36).

Glassblowing

Cat. no. 1

In choosing photographs to illustrate the enor-
mous variety of glassblowing and manipulating
techniques used in Islamic glass workshops over
a period of centuries, we have attempted to
give as much technical information as possible
through a parade of characteristic and interesting
“types.” Form-creating processes and ornament-
creating processes are shown in a progression
from the most basic (figs. 30-43) to the most
complex (figs. 85-91). The remainder of this

essay is intended to augment the figure captions;
it is hoped that the reader will closely examine
the illustrations, which are “synchronized” with
the narrative.

Glassblowing is of three general types: free-
blowing, dip-mold blowing, and blowing into a
full-size mold. As the name suggests, free-blowing
is accomplished without any accessory tool, mold,
or form that would impede the expansion of
the glass as it is inflated (figs. 47-49). After
free-blowing, the glass may be reheated and
reshaped by a variety of processes. Dip-molding
is employed early in the blowing process, well
before the glass bubble has reached its full size (see
figs. 34-36, 44, 45). Some of its uses and tech-
niques are discussed below. Like free-blown glass,
dip-molded objects can be reheated and further
reshaped by the worker. Blowing into a full-sized
mold strictly limits the expansion of the glass
bubble and fully defines both its size and its shape.

The basic glassblowing process is illustrated
in figures 30 to 43. Shown in full is the making of a
cup with dip-molded decoration similar to the one
in catalogue number 16. The piece takes about
three minutes to make. Dip molds, which were first
used by workers of the Roman period, produce
variations in the wall thickness of the bubble of
glass. Because these variations in thickness have
lenslike effects and in transparent glass produce
optical variations, these tools are often referred to
as optic molds. Islamic workshops employed
molds with a great variety of patterns (cat. nos. 10,
11). Figures 34 to 36 show the use of a diamond-
patterned mold. Figures 44 and 45 show a ribbed
mold in use. The ribs can be left straight (fig. 44),
or they may be twisted by holding the end of the
bubble of glass stationary with a tool while rotat-

ing the blowpipe (fig. 45).
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Islamic workers closely followed many Roman
glassblowing practices. Figures 46 to 51 illustrate
two characteristic Roman constructions. First,
figures 46 to 49 show the formation of a vessel with
a long tubular neck above a bulbous body. This
tube can be easily and cleanly broken by the
worker during the transfer to the pontil. The other
common feature of Roman-period glass is the
integral base ring; Islamic workers seem to have
created this so-called Roman foot by a similar
series of maneuvers (see figs. 50, 51).

The oddly shaped rim and characteristic long
S-curved neck of sprinkler bottles (cat. no. 145)
were made by holding the rim with tweezers and
pulling outward while raising and lowering the
hand to give the required curvature to the neck
(figs. 53-55)-

Like the tubular neck shown in figures 48 and
49, that formed by the double gather can also be
cleanly broken (figs. 56, 58; see also cat. no. 24).
After a tube of small diameter has been made
and allowed to harden, glass is gathered on its
end. When the newly added glass has resoftened
the tube, the two are inflated together to form the
vessel body. A detectable though sometimes
subtle line always remains at the upper edge of the
second gather of glass. This technique was first
used by Roman workers of the late first century B.c.
to make blanks for two-color cameo vessels; the
tube was typically made of dark blue glass, and
the second gather was taken from a crucible of
molten opaque white glass (see Gudenrath 1991,
pp- 227-28, figs. 99-108). This technique is still
widely used in central European factories in mold-
blowing processes.

A third method for producing a tubular neck

above a vessel body is shown in figure 59. Here a
bubble of glass is divided in half by a constriction.
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Pulling firmly outward while holding the con-
striction with a tool elongates the nearer halfinto a
tube (cat. nos. 17, 18). “Boring” through the soft
glass with sharp tweezers produces an ornamental
hole. After the glass has been reheated, the hole is
enlarged to the required diameter by using tweeezers
as a reaming tool. (Although not represented in the
present catalogue, this “doughnut-hole” construc-
tion was used by Islamic glassworkers and is
shown as a technical curiosity; for an example, see
Pinder-Wilson 1991, p. 129, fig. 161.)

An important structure-building process is
shown in figures 61 to 67, in which a blown foot is
under construction. Widely employed in Islamic
glass workshops, this process would be more
fully exploited by virtuoso Venetian Renaissance
glassblowers, who would use it to make elaborate
stems, decorative knobs, finials, and even hollow
handles.

The very longest and thinnest vessel necks
(cat. no. 146) were made not on the blowpipe but
rather with the vessel attached to a pontil. Near the
end of the work, the neck and shoulder were thor-
oughly resoftened, a flange was formed at the ves-
sel’s mouth, and then the neck was forcefully
pulled outward. The flange could then either be
broken off to leave a clean-edged opening or be
left intact.

Typical manipulation, often called “bitwork,”
is shown in figures 68 and 69 (see also cat. nos. 1
and 29).

Unique to medieval Islamic glassworking is a
construction called a doughnut-ring foot (see fig.
99 for an example). Through a series of frankly
idiosyncratic maneuvers (figs. 70-78) a strong
base is created. The purpose of this odd construc-
tion, unique in the history of glass, remains frus-
tratingly elusive.



Islamic glassblowers made blanks that would
later be decorated with cameo carving (cat. no. 9o)
utilizing the dip-overlay method. This differs
from the Roman practice (see Gudenrath and
Whitehouse 1990, pp. 112-13, figs. 71-74) only in
that the entire first gather was immersed in a cru-
cible containing glass of a contrasting color. Alter-
natively (see cat. no. 99), when only a small area of
a vessel was to be cold-worked with cameo deco-
ration, a dollop of hot colored glass was added
and smoothed into the vessel wall (see figs. 79-81).
In either case, after the blank was cooled the
worker cut away part of the overlay to make the
cameo decoration using a cold-working process,
most probably wheel-cutting.

In the decorative technique known as thread-
ing and combing (cat. no. 53; figs. 82-84), small
pieces of glass are attached lightly to the tip of an
elongated bubble of glass while the latter is rotated
on the end of a blowpipe, forming spiral threads
that eventually cover the bubble. The threads are
later combed into decorative patterns with a pointed
tool (fig. 83). In Islamic glassmaking, threading
and combing are usually associated with core-
formed vessels (see Gudenrath 1991, pp. 214-15,
figs. 6-8). The technique is considerably more
difficult to carry out on a blown vessel, since the
walls tend to collapse during combing. In what
seems to have been an Islamic invention, threading
atop dip-molded ribs followed by intense reheat-
ing while rapidly spinning the blowpipe results in
a vessel covered with regularly spaced dots or
dashes (cat. no. 56).

The most complex and risky process used to
decorate the objects included in this catalogue was
trapping enamel and for gold decoration between
two layers of glass (see cat. nos. 110-112; figs. 85-
91). Reheating a decorated blank is inherently

uncertain, as the glass may easily crack during the
process; moreover, the feat of rapidly inserting a
softened glass bubble into a close-fitting hot cup
(figs. 87-89) is difficult and tricky. Considering the
time and effort involved in making sandwich glass,
not to mention the expense (the gold in these
objects is rather thick foil, as opposed to thin leaf ),
Islamic artisans must always have begun work on
one of these objects with some trepidation. It is not
surprising that so few are in existence.

Annealing

At the conclusion of any hot-working process, the
glass must slowly and carefully be cooled to room
temperature. For relatively large, thick objects, this
gradual decline in temperature, called annealing,
may require several hours. Glass (like most other
materials) shrinks as it cools, and a hot glass object
must be made to lose heat nearly evenly in all of
its parts, lest internal stress develop between,
for example, the quickly cooling surface and the
much more slowly cooling core. A more common
annealing problem facing the Islamic workers who
made the objects illustrated in this catalogue
would have been uneven cooling in areas such as
the join between a handle and a relatively thin ves-
sel wall, as evidenced by catalogue numbers 1 and
90, for example. If they are of sufficient magnitude,
the stresses that result will sooner or later cause an
object to crack.

The author wishes to express his thanks to Steven Barall,
whose photographs of Mr. Gudenrath demonstrating tech-
niques accompany this essay. He would also like to acknowl-
edge David Whitehouse, Executive Director of The Corning
Museum of Glass, Amy Schwartz, Head of the Studio at
the Museum, and the Studio staff, including Harry Seaman,
Karen Vaughn, and Jen Zitkov.
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Cane-making, Fusing,

and Slumping

(figs. 20-29)

Fig. 22. The two rods are pulled in opposite
directions, elongating the soft glass.

Fig. 25. The plate (in this case a piece of
ceramic kiln shelf) is placed in a furnace

or kiln.
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Cane-Making Fig. 20. Successive gathers
of contrasting-colored glasses have been built
up on the end of a metal rod. On another rod,
a thick disk of colorless glass has been formed
and allowed to cool and stiffen.

Fig. 23. Pulling continues at a rate that will
produce a cane of the required length and
diameter. The bull’s-eye pattern of colors
visible when the cane is cut up crosswise will
remain intact no matter how attenuated the

cane becomes.

D

Fig. 26. After intense heating, the cane slices
Sflow together, forming a disk. Tools are used to
squeeze the disk at its edges to close any gaps
and to make the object perfectly round.

Fig. 21. When the mass of colored glasses has
Sfully softened after intense heating, it is
pressed against the disk on the other rod.

Fusing Fig. 24. After the cane has cooled, it
is sliced into many preces, each a few millimeters
long. The pieces are upended and arranged
close together in a circle on a refractory plate.

Slumping Fig. 27. The soft disk is

transferred to a slumping form.



Fig. 28. Reheating softens the glass so it will
slump down and fully conform to the shape
of the mold.

The Basic Glassblowing Steps,
Used in Making a Dip-Molded
Tumbler (figs. 30-43)

Fig. 32. Rolling the glass back and forth on

the marver causes the gather to narrow

and elongate.

Fig. 29. When it has cooled enough to become
hard, the glass object is pried free of the form
and placed in an annealing oven for slow

cooling to room temperature.

Marvering  Fig. 30. Hot glass is gathered Fig. 31. The glass recetves its initial shaping
Jfrom a furnace on one end of a long metal on a cool metal surface called a marver.
tube called a blowprpe. Inside the furnace,

the glass is maintained at a temperature of

roughly 2,000°F (1,093°C).

Fig. 33. Marvering is complete when the Dip-Molding with a Diamond-Patterned
gather is perfectly cylindrical, concentricwith ~ Mold  Fig. 34. After the glass has been
the blowpipe, and somewhat cooled. inflated by blowing, it is lowered about three-

quarters of the way into a dip mold (the
upper part remains outside the mold).
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Fug. 35. The glass is suddenly and forcefully
inflated inside the mold, and the pattern of
the mold is transferred deeply into the glass.

Fig. 36. When the glassworker deflates the

bubble slightly by sucking a little air out of the

blowpipe, the glass pulls free of the undercuts

in the mold and can be removed.

Making a Constricted Neck  Fig. 37. 4 con-
striction, usually called a neck, is formed
between the still-inflated glass and the
blowpipe by using a tool known as “the jacks.”
Later (fig. 41) this constriction will make it
easy to separate the glass from the blowpipe.

Fig. 38. After more inflation, the neck ismade  Flattening the Bottom  Fig. 39. Following

narrower.

reheating to soften the end of the bubble, the
base of the object is formed.

Transferring the Tumbler to the Pontil
Fig. 40. The pontil—a solid metal rod with a
small amount of soft glass on one end—is
attached to the center of the base.

Fig. 41. The glassworker delivers a thermal
shock to the neck by squeezing it with the cool
pincers and at the same time taps forcefully
on the blowpipe, causing the neck to break.
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Creating a Rim  Fig. 42. After the object is
reheated, the jacks are used to widen the hole
left by the blowpipe.

Fig. 43. More reheating follows, and the vessel
is given its final shaping. When cool enough
to hold its form, the finished object is broken
off from the pontil and placed in the annealer

for gradual cooling to room temperature.



Ribbed Dip-Molding

(figs. 44, 45)
Fig. 44. Unlike the diamond-patterned mold Fig. 45. The pattern of ribs may be left
shown in figures 34 to 36, a mold with vertical ~ parallel as the vessel is blown to its full size.
ribs has no undercutting that would require Or, to form a spiral pattern, the tip of the
shrinking the bubble of glass to release it from  glass may be held stationary with a tool while
the mold. the blowpipe is turned.

Making a Sprinkler Bottle

(figs. 46-55)

Blocking Fig. 46. A water-soaked wooden Making a Tubular (Roeman) Neck

mold, known as a block, can be used instead Fug. 47. The glass is rapidly inflated, leaving
of the marver (figs. 31-33) to give a gather of a thick mass at the tip of the bubble.

glass its initial shaping. The block is lifted

Sfirmly against the glass as the blowpipe is

slowly turned.

Fig. 48. After the blowpipe is spun end over Fig. 49. Because it is thin walled, the tube Making a Roman Foot  Fig. 50. 4 con-
end, it is held down to elongate the bubble. thus formed cools quickly. The thick glass at striction (neck) is formed near the bottom of
its tup stays soft and can be rapidly inflated. the bulbous vessel body.
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Fig. 51. A blade of the jacks is placed on either
side of the constriction. The blades are squeezed
together to fold and flatten the glass.

Fig. 54. After the entire neck has been fully
reheated, the rim is grasped with tweezers and
pulled outward.

Making a Neck by the Post
Technique (figs. 56-58)
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Makinga Kick Fig. 52. The tip of one
blade of the jacks is pushed inward at the

center of the base to form an internal

depression, called the kick.

Fig. 55. The neck and rim of the sprinkler
bottle are given their final form by pulling the
edges of the soft glass downward and then
rapidly upward.

Forming a Sprinkler-Bottle Neck and
Opening  Fig. 53. After the object has been
transferred to a pontil (figs. 40, 41), the open
end is reheated and a bulge is formed near
the rim. Here, the bulge is widened by a
process called manipulating or tooling.

Fug. 56. Glass is gathered on the end of a blow-
pipe and then either marvered (figs. 31-33)

or blocked (fig. 46). A bubble is blown and
elongated to form a tube.

Fig. 57. After the tube has cooled enough
to harden, more glass is gathered on its

outer end.



Making a Blown Foot
(figs. 59-67)

Fig. 58. When the heat from the newly Forming a Neck by Pulling  Fig. 59. After
gathered glass has softened the tube, glass and gathering glass on the blowpipe, marvering
tube are inflated together, to form the vessel (see figs. 31-33) or blocking (fig. 46), and
body. The tube, of relatively small diameter, blowing a bubble (fig. 47), the glassworker
can be easily and cleanly broken off during constricts the glass and, forcing the jacks

the transfer to the pontil. outward, forms a tubular neck.

Making a Doughnut-Bottle Hole Blowing a Foot  Fug. 61. With the vessel Fug. 62. The bubble is forcefully pushed
Fug. 60. After further inflation, the end is resting upside down, a soft bubble of glass is downward onto the bottom of the vessel, and
reheated and flattened. Pincers are driven brought into proper position for making a foot  the two parts are immediately fused together.

through the center, creating a hole; after further  or base.
heating and inflating, the inner surface is
smoothed and dilated using the pincers.

Fug. 63. After the blowpipe attached to the Opening the Foot  Fig. 64. A narrow Fig. 65. The tip of the bubble is tapped sharply
bubble has been lifted to create a tapering tube, constriction is formed with the jacks and with the jacks, and it breaks away, leaving a
the still-soft glass is cut free of the blowpipe. then held with shears to chill and weaken hole in the outer end of the foot bubble.

uts surface.
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Fig. 66. After the foot has been reheated, the
hole is enlarged and the edge flared.

Making Ornamental Bitwork
(figs. 68,69)

Creating a Doughnut-Ring Foot
(figs. 70-78)
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Fig. 67. The foot is given its final shape by
manipulating it with the jacks.

Fig. 68. A bit of glass freshly gathered from the ~ Fig. 69. The thick thread of glass is tooled and

Sfurnace at the end of a metal rod is fused to pressed against the shoulder to create the

the vessel’s shoulder and then pulled away decorative pattern. Finally, the glass is cut

slightly to form a thick thread. free of the metal rod, and the finished object is
broken from the pontil and placed into the

annealing oven for slow cooling.

Fug. 70. A constriction (neck) has been formed  Fig. 71. The constriction is made narrow but

near the blowpipe in a bubble of inflated not squeezed to the point where the passage
glass (figs. 37, 38). Another constriction is between the two parts is closed off.

begun using the jacks near the tip of the

elongated bubble.



Fig. 72. The constriction s held tightly with
shears to both weaken and chill it. Tweezers
are brought into position to break away the
outermost part of the glass.

Fug. 75. A gob of glass is poured onto a flat
surface.

Fuig. 78. Vessel and disk are firmly pressed

together, creating a permanent bond. The
glassblowing process is continued to complete
the tumbler as in figures 40 to 43.

Fig. 73. A sharp tap on the end of the glass
cleanly breaks the tip away, leaving a hole in
the end of the bubble.

Fuig. 74. Having been reheated to slightly
soften the glass, the bottom s forcefully

pushed flat.

Fig. 76. The gob is flattened with a tool to
form a dusk.

Adding a Pad of Colored
Glass to the Surface of a Vessel

(figs. 79-81)

Fug. 77. The still-hot vessel is lowered onto the
soft dusk.

Fug. 79. A flattened mass of colored glass
[freshly gathered from the furnace is placed
on the side of a partially completed vessel
made of colorless glass.
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Fig. 80. The newly added glass is cut away
from the metal rod, which had been used to
gather and deliver it.

Threading and Combing
(figs. 82-84)

Fig. 84. The bubble is blown larger, and a
broad constriction is formed in the glass near

the blowpipe (figs. 37, 38) as the glassblowing

process is continued.
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Fug. 81. The colored glass is pressed flat.
The glassblowing process continues until
the vessel is completed (see figs. 50-55,
Jfor example).

Fug. 82. A small piece of softened white glass
has been touched to the tip of an elongated
bubble of dark blue glass rotating on the end
of a blowpipe, thus forming a spiral thread.
The entire bubble is soon covered by the thread.

Fusing Gold and Enamel
Decoration between Two
Layers of Glass (figs. 85-91)

Fig. 83. After the bubble is reheated, combing
begins. A pointed tool is dragged up the
softened surface, pulling and distorting the
spiral thread of white glass.

Fug. 85. Strips of gold leaf on a paper backing
are attached in patterns to the surface of a
cooled tubular glass blank. A mixture of
water and gum arabic is frequently used as

an adhesive.



Fuig. 86. Dots of intensely colored powdered
glass mixed with water and gum arabic are
also applied to the surface of the blank. These

will fuse and form enamel decoration.

Fig. 89. Briskly inflated, it immediately fuses
to the inner surface of the cup.

Fig. 87. After the decorated blank has been
heated to a temperature near its softening
point (about 1,300°F [704°C]), it is reattached
to a blowpipe. 4 low glass cup with a rounded
bottom has been blown and placed in the

same hot kiln.

Fug. 88. After the lower half of the blank has
been thoroughly softened, it is carefully
lowered into the cup.

Fig. go. After reheating, the upper edge of the
cup is marvered inward to make complete
contact with the blank.

Fug. 91. The neck is pulled to its final length
and diameter, the body is further inflated,
and the bottom is flattened. When cooled almost
to hardening, the object is broken from the
blowpipe and placed in an annealing oven.
The rim will be finished by cold-working.
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Undecorated Blown Glass

The history of glassmaking before the Industrial
Revolution may be divided into two stages. In the
first, which began in the third millennium B.c. and
ended in the period from 100 to 50 B.C., craftsmen
discovered how to transform raw materials into
glass and how to make vessels and other objects by
using such techniques as casting in molds and
forming molten glass around a removable core
(Grose 1989; Stern and Schlick-Nolte 1994). Since
these techniques were slow and labor-intensive,
glass was made in relatively small quantities and
was seldom widely available. In the second stage,
which began in the first century B.c. in the Syro-
Palestinian region, glassworkers found that molten
glass could be gathered on the end of a blowpipe
and then formed by inflation and manipulation
with tools (Stern 1995). The invention of glass-
blowing enabled craftsmen to make glass vessels
quickly and in a very wide range of shapes, and
glassware consequently became available to most
sections of society.

Opposite: detail, cat. no. 5

DAVID WHITEHOUSE

Long before the expansion of Islam, blown
glass was manufactured in many parts of the
Mediterranean region and western Asia, flourish-
ing, for example, in Egypt and Syria. There is no
reason to suppose that the Arab conquests dis-
rupted existing patterns of production, and it is
impossible to distinguish between many of the
objects made in the early and late seventh century.
Indeed, a recent study of finds from excavations in
Beirut showed that glass of the “Byzantine” type
was being made in the vicinity in the second half
of the seventh century (Foy forthcoming). These
excavations, like others at Fustat, Nishapur, Siraf,
and many other sites, indicate that glass vessels
were commonly used in the central Islamic lands
(and probably elsewhere in the Islamic world)
throughout the Middle Ages. Although various
objects were formed by casting and pressing, in the
medieval Islamic world the vast majority of glass
vessels were inflated, either off hand (that is, with-
out the use of molds) or inside a mold.
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1. Cup

Egypt, 8th-10th century

H.10.7 cm (4%41n.), diam. at rim

10.4 cm (4%1n.)

Transparent pale yellowish brown
Free blown and applied

conNDITION: The object is intact and
virtually without weathering. The glass
contains numerous small bubbles.
Victoria and Albert Museum, London
c165-1932

This cup has a cylindrical body, a
handle, and four feet. The rim is plain,
with a rounded lip. The wall descends
almost vertically, but with a slightly
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convex profile, and curves in at the
bottom. The base is plain and has a
pontil mark. A small vertical handle
was formed by applying a bit to the
lower wall, drawing it out, up, and in,
and reattaching it to the wall at the
midpoint, immediately above the first
attachment; the handle was subse-
quently pinched at the bottom, center,
and top to form three flat semicircular
projections. The small triangular feet
were made by applying additional bits
at the edge of the base. DW

LITERATURE: Watson 1997, pp. 29,
152, fig. 27

2. Saucepan

Egypt or western Asia, 10th-11th
century (?)

H.5.5 cm (2’6 in.), diam. at rim 5.4 cm
(2%1n.),1., body and handle, 12.2 cm
(4%in.)

Almost colorless and translucent
deep blue

Free blown and applied

conDpITION: The object is intact. The
surface is dull, with some iridescence.
Staatliche Museen zu Berlin-
Preussischer Kulturbesitz, Museum
fiir Islamische Kunst Gans 402

This pan has a cylindrical body and a
handle. The flange rim slopes down
toward the rounded lip, the neck is
very short, and the sloping shoulder
has a rounded edge. The wall is straight,
tapering slightly and curving in at the
bottom. The base is plain and has a
kick and a pontil mark. The handle,
which is straplike in cross section, was
applied to the top of the rim, then
drawn out and slightly up; the end is
tooled into a loop.

Glass saucepans of this general
type were widely used in the Roman
world, serving as ritual objects in reli-
gious ceremonies and in sets of drink-
ing vessels (Whitehouse 1997, no. 346).
This object differs from Roman exam-
ples in a number of respects, notably
the form of the rim, the loop at the end
of the handle, and the lack of a foot.

DW

LITERATURE: Islamische Kunst 1954,
supplement, no. 468; Brisch et al.
1971, no. 287; Brisch et al. 1979,

no. 287; Kréger 1984, no. 131



3. Sprinkler

Egypt or western Asia, 12th-13th
century (?)

H. 21.3 cm (8% in.), max. w. 11 cm
(4%1n.)

Almost colorless, with green tint
Free blown

conNDITION: The object is intact and
bears the remains of iridescent
weathering. The glass contains
numerous small bubbles.

The Corning Museum of Glass,
Gift of I. C. Elston, Jr. 54.1.73

This bottle has an oblate spheroid
body, a long neck, and a narrow mouth.
The rim is plain. The neck is wider
near the bottom, where there is a con-
striction, than at the top. The base is
plain and has a tall conical kick and a
pontil mark. DW

LITERATURE: Unpublished
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4. Bottle

Western Asia, probably Iran, 12th-
early 13th century

H. 22 cm (8% in.), max. diam. 14.5 cm
(5%in.)

Transparent pale brown

Free blown and tooled

conNDITION: The object is intact. The
surface is dull, with patches of whitish
weathering and iridescence. The glass
contains numerous very small bubbles.
The al-Sabah Collection, Dar al-Athar
al-Islamiyyah, Kuwait National
Museum LNS 129 G

This bottle has a wide pear-shaped
body and a flaring six-lobed mouth
with a rounded lip. The neck has the
form of a truncated cone, wider at the
bottom than at the top, with a bulge
just below the narrowest point; it
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merges with the wall, which flares to
the greatest diameter and then curves
down and in to the bottom. The base
is plain and has a kick and a pontil
mark. On the interior, immediately
above the widest part of the body,
there is a continuous horizontal rib
made by tooling.

The flaring lobed mouth recalls
those of certain Iranian ceramics from
the twelfth and early thirteenth cen-
turies (see, for example, Lane 1965,
pl. 71C, and Sotheby’s, London, sale,
April 28,1994, lot 45), including two
Kashan lusterware bottles (Watson 1985,
no. 83,and Sotheby’s, London, sale,
October 10-11,1990, lot 114). DW

PROVENANCE: Christie’s, London,
sale, June 11-12,1984, lot 587
LITERATURE: Carboni 2001, no. 46a

5. Bottle

Egypt or western Asia, date uncertain
H. 29.5 cm (11% in.), max. w. 21.4 cm
(8%in.)

Transparent bluish green

Free blown

conNDITION: The objectis intact.
The surface is dull and slightly pitted,
with the remains of gray to brownish
weathering on the interior. The glass
contains numerous small bubbles.
The Corning Museum of Glass,

Gift of I. C. Elston, Jr. 54.1.129

The wall of this object has been com-
pressed, with the result that the body
appears to be globular when seen
broadside but is elliptical in horizon-
tal cross section. The rim has a flat
inturned flange of irregular width.
The neck is cylindrical, slightly wider
near the bottom than at the top, but
with a slight constriction immediately
above the shoulder. The shoulder
slopes and has a rounded edge. On
the broader sides, the wall descends
vertically before curving in at the bot-
tom; on the narrow sides, it curves
down, out, and in. The object has
prominent blowing spirals. The base
is plain and has a low kick but no
pontil mark. DW

LITERATURE: Unpublished
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6.Lamp

Egypt, ca. gth-11th century

H.20.5 cm (8%1n.), diam. 15.5 cm
(6%1n.)

Purplish

Free blown from two gathers and
applied

coNDITION: The object is intact and
without weathering. The glass contains
streamers and dark inclusions.
Staatliche Museen zu Berlin—
Preussischer Kulturbesitz, Museum
fiir Islamische Kunst 1.2337

This lamp has a bowl in the form of

a truncated cone, a stem, a foot,and
three small vertical handles. The
tubular rim was made by folding out
and down. The wall tapers and bulges
slightly before it curves in at the bot-
tom, where it expands to form a
slightly irregular horizontal flange.
The short stem, which was applied

to the bowl, has two tooled constric-
tions. The foot is a disk with a rounded
edge made by folding; its underside
bears a pontil mark. The handles at
the top were made by applying bits to
the exterior of the upper wall, draw-
ing them out, up, and in, and attaching
them to the top of the rim.

Lamps of this general type have a
long history. Except for the flange, the
form of the bowl can be traced back
to the fifth century, when it had a wide
distribution in the Mediterranean
region, especially in the east (von
Saldern 1980a, pp. 46-49; Whitehouse
1997, no. 339). Examples excavated
from Umayyad contexts in the Near
East include fragments from Bet She’an,
Israel (Hadad 1998, p. 64), and Jerash,
Jordan (Meyer 1987, p. 212). Neverthe-
less, only one parallel has been found
for the combination of a bowl of this
form with a stem and foot. Discovered
during excavations at Fustat, in a con-
text that also contained fragments of
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“Samarra-type” ruby-and-gold luster
pottery, the comparable work has
been attributed to the ninth century
(Pinder-Wilson and Scanlon 1973,
Pp- 22-23,10. 14).

The presence of handles and a foot
indicates that the lamp was designed
both to be suspended from a hanger
(similar to the one that accompanies
cat. no. 7) and to stand on a flat surface.

bw

PROVENANCE: Acquired in Cairo in
1913

LITERATURE: Lamm 1929-30, p. 33,
no. 17 (mentioned); Islamische Kunst -
1954, no. 286; Kroger 1984, no. 13



7. Hanging Lamp

Near East, ca. 10th-12th century
H.8 cm (3%1in.), diam. 6.3 cm (2% in.)
Colorless

Free blown and applied
conNDITION: The object is intact
except for one handle, which is
incomplete. The surface is pitted
and extensively weathered.
Staatliche Museen zu Berlin-
Preussischer Kulturbesitz, Museum
fiir Islamische Kunst 1.1/63

This lamp has a roughly globular
body, a neck shaped like a funnel, and
three small vertical handles. The rim
is plain and rounded, and the neck has
straight tapering sides. The shoulder
is rounded, and the wall curves down
and in below it. The base is plain and
has a low kick and a pontil mark. At
the center of the floor is a tubular wick
holder. The handles were dropped
onto the exterior of the upper wall,
drawn out, up, and in, and attached to
the edge of the shoulder.

Lamps of this type, with or with-
out wick holders, were widely used in
the Islamic world, as well as in parts
of southern Europe (see, for instance,
Lusuardi Siena and Zuech 2000,
and Stiaffini 1999, pp. 119-20, for
thirteenth- and fourteenth-century
examples from Italy). Specimens from
Islamic contexts include a small lamp
with a wick holder from a deposit at
Caesarea, in present-day Israel, dating
to the late tenth or the early eleventh
century (Pollak 2000, p. 241, no. 8)
and somewhat larger objects with
additional handles from Nishapur,
Iran (Kréger 1995, no. 235), and from
the shipwreck of an early-eleventh-
century vessel at Serge Liman, off the
southern coast of Turkey ( Jenkins
1986, p. 8). Two other lamps that
are larger than the present one but
have the same general form are in the
Kunstmuseum Diisseldorf ( 7GS 10

[1968], p. 184, no. 27) and The Metro-
politan Museum of Art ( Jenkins 1986,
no. 40).

When it was acquired, the lamp in
Berlin was accompanied by a hanger
of copper alloy decorated with glass
beads. While the hanger appears to be
of some antiquity, there is no way to

be certain that it was used to suspend
this particular lamp, which was made
sometime between the tenth and the
twelfth century. DWW

LITERATURE: Erwerbungen islamischer
Kunst 1965, no. 77; Kréger 1984, no. 12
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8. Alembic

Egypt, date uncertain

H., without spout, 8.6 cm (3% 1in.),
max. diam. 8.9 cm (3% in.), diam.
atrim 5.2 cm (2 in.), 1., with spout,
26.9 cm (10%%1in.)

Transparent light green and
transparent light yellowish green

Free blown from two gathers
conpITION: The object is intact

and in pristine condition, except for
rough patches on the rim, which may
have resulted from its placement in
the annealing oven rather than from
abrasion during use. There are many
large lens-shaped bubbles in the body
of the vessel, as well as bubbles and
specks of scale in the spout.

Victoria and Albert Museum, London

337-1900
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This alembic has a roughly hemi-
spherical body and a long curving
spout. A plain rounded rim and a
short cylindrical neck appear at the
bottom. The shoulder is depressed
and has a rounded edge. The top of
the body bears a prominent pontil
scar. The spout was made by drop-
ping a gather onto the lower wall and
drawing it out and down in a shallow
curve; it widens slightly at the end,
which was cracked off the iron.

Lamm tentatively attributed the
present object to the period between
the sixth and eighth centuries (Lamm
1929-30, pp. 28-29), but the form was
made throughout the medieval and
early modern periods.

An alembic (Arabic, al-anbiq)
was employed as part of a distilling

apparatus, which, in the medieval
Islamic world, was used to make
chemical and alchemical preparations,
and perhaps to produce rose water and
date wine (al-Hassan and Hill 1986,
PP- 134-35). The basic apparatus
consisted of three elements: the
cucurbit, in which the liquid was
heated; the alembic, a spouted vessel
that fitted over the cucurbit and acted
as a condenser for the vapor driven off
the liquid; and the receiver for collect-
ing the distillate (Holmyard 1956,
Pp- 735-38)-

bw

PROVENANCE: Found in Egypt;
acquired from W. J. Myers in 1900
LITERATURE: Lamm 1929-30, pl. 1:17



9. Inkwell

Possibly Egypt, date uncertain
H.,total, 6.6 cm (2% in.), h., at rim,
5.5-5.8 cm (2/%-2%4 in.), w. 4 cm
(1%1n.)

Transparent very pale yellowish green
Mold-blown and applied
coNDITION: The object is intact
except for a small loss from one
handle. The surface is dull, with faint
weathering and iridescence.

The Corning Museum of Glass
50.1.38

This somewhat lopsided inkwell has a
four-sided body made from two parts
that were formed separately, then
fused. The upper part, comprising the
rim and the “well,” was free blown
before being inserted into the lower
part. The rim consists of a horizontal
flange that has a rounded edge and a
diameter very similar to the maximum
width of the wall; the well is a cylindri-
cal tub, closed at the bottom. The

lower part, which seems to have been
blown in a dip mold, has a rounded
shoulder, a straight slightly tapering
wall, and a plain base that bears a cir-

cular pontil mark (diam. 1 cm [3%41n.]).

The interior, like the exterior, has four
sides, and its walls are markedly
thicker at the bottom than at the top.
Four miniature handles were dropped
onto the junctions of the sides of the
wall, immediately below the shoulder;
they were then drawn up and in, and
attached to the edge of the rim.
Medieval Islamic glass inkwells,
which may be cylindrical, square, or
polygonal, are unusual but not rare.
Another example with four sides
comes from Iran (Lamm 1929-30,
pl. 2:6). DW

PROVENANCE: Steuben Glass Inc.
(an1620)
LITERATURE: Unpublished
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Mold-Blown Glass

Most of the objects in this section were decorated, or
formed and decorated, by inflating molten glass in
a mold. In addition, however, the section also
includes the only two undisputed medieval Islamic
glassworkers’ molds that are known to exist.

The discovery, in the first century B.c., that
molten glass could be formed by inflation was
soon followed by the discovery that it could be
formed and decorated in a single operation by
inflating it in a mold. After their introduction by
the Romans in the early first century A.p., molds
have been used continuously by glassworkers in
western Asia, Egypt, and many other regions.

The first mold-blown glass was inflated in
decorated molds that had two or more parts,
which were probably hinged, and an opening at
the top. When closed, the parts formed a hollow
mold, into which molten glass on the end of a
blowpipe was inserted through the aperture at the
top. The glass was inflated until it filled the mold,
which imparted a negative version of its ornament.
After this, the mold was opened and the glass, still
on the end of the blowpipe, was removed. The
only additional steps required to complete the
object were finishing the rim and perhaps apply-
ing one or more handles. Because the body of the

Opposite: detail, cat. no. 21

DAVID WHITEHOUSE

object was inflated to its final size before it was
removed, molds of this type are frequently known
as “full-size” molds. Glass vessels that were blown
in full-size molds usually have two or more faint
vertical ribs that were formed at the junctions of
the mold parts. Most medieval examples from the
Islamic world have two diametrically opposed ribs,
indicating that the molds had two vertical sections.

A second type of mold, also developed in the
Roman world in the first century A.D., consisted of
a cup-shaped object, decorated on the inside and
with a wide opening at the top. The glassworker
gathered molten glass on the end of a blowpipe,
inserted the glass into the mold, and inflated it.
Again, the mold imparted a negative impression
of the ornament. The decorated glass was then
withdrawn from the mold, reheated, and inflated
further. Because it was no longer confined by the
mold, the parison could be blown and tooled into
a wide variety of forms, all of which retained the
original decoration. The decoration might be faint
or distorted—because the finished object was
larger than the interior of the mold or had a radi-
cally different shape—Dbut it survived, to a greater
or lesser extent. The range of forms that could be
decorated in molds of this type is well illustrated
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by the dishes, cups, bowls, and bottles recovered
from the eleventh-century underwater shipwreck
at Serge Limani, Turkey, many of which have iden-
tical patterns (Lled6 1997). Because the molten glass
was dipped into them, cup-shaped molds are some-
times known as “dip molds.” Widely used in the
Islamic world in the Middle Ages, they are a com-
mon feature of the glassblower’s tool kit today, as
are full-size molds (see p. 55 and figs. 34-36, 44).
No examples of full-size metal molds from the
medieval Islamic period are known to exist. A
number of small terracotta molds with two vertical
sections have been identified as glassworkers’ molds,
first by Carl Johan Lamm (1929-30, pp. 58-59,
pl. 13:1,2) and most recently by E. Marianne
Stern (1995, p. 47); most of these are now in the
Museum fiir Islamische Kunst, Berlin (30 660a,b),
the Eretz Israel Museum, Tel Aviv (103958,
104058, and 104158), and The Corning Museum of
Glass (80.7.3). Since no early Islamic glass vessels
have been found with sizes, shapes, and motifs
corresponding to the molds, it has been suggested
that they were used for casting objects in some
other medium, such as plaster (von Folsach and
Whitehouse 1993, pp. 149-50). There are, how-
ever, two surviving metal dip molds, both of which
are included in this catalogue. The object in
Copenhagen (cat. no. 10) is a short cylindrical
mold decorated with pairs of scrolling half-pal-
mettes separated by pairs of vertical stripes. That
in Corning (cat. no. 11), which has an overall pat-
tern of lozenges, bears a scratched inscription giv-
ing the name and occupation of the owner:
“Uthman ibn Aba [sic] Nasr, glassmaker.”
Perhaps the earliest mold-blown object in this
catalogue is a shallow cylindrical cup with verti-
cal ribs that was evidently inflated in a dip mold
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(cat. no. 12). Cups of this type have a wide distri-
bution in western and central Asia and are com-
monly believed to date from the seventh or eighth
century, although similar (but not identical) vessels
have been reported from an ‘Abbasid context on
Bijan Island, Iraq, that dates from the eighth or
ninth century.

Next in chronological order are two small
ewers blown in full-size molds (cat. nos. 13, 14),
each of which bears a kufic inscription evidently
naming the maker of the mold or the craftsman
who used the mold to blow the vessel. The
inscriptions are not without problems. Although
the nisba, or name giving the family’s place of ori-
gin, of Tayyib ibn Ahmad appears to be Barmast
(that is, probably from Barmas in Iranian Azerbai-
jan), the reading TirmisT (from Tirmis in the Najd
region of Saudi Arabia) is not impossible. Simi-
larly, in the first line, the word that probably
recorded the name of the emir who commissioned
the vessel —and which would establish its date—
has not yet been read. In any case, however, good
reasons exist for attributing these ewers, and other
examples of the same type, to a workshop in Iraq
in or about the ninth century.

The cup and bottle in Kuwait (cat. nos. 16, 17)
were probably made in Iran in the tenth or
eleventh century. The former, which was blown in
a cylindrical dip mold, has parallels from archae-
ological excavations at Takht-i Sulaiman, Nisha-
pur, and Tureng Tepe, all of which are in northern
Iran. The form of the latter, a bottle with a tapering
cylindrical body, a cylindrical neck, and an everted
rim, is often paralleled in vessels with wheel-cut
decoration (including cat. nos. 75, 96, 100), and
fragments of similar but not identical mold-blown
vessels have been found at Nishapur.



A selection of bottles made in the twelfth and
thirteenth centuries (cat. nos. 18-24) displays a
variety of ornament and techniques. While some
of these vessels were inflated in full-size molds
with two vertical sections (cat. nos. 18-20, 24),
others seem to have been blown in dip molds
(cat. nos. 22, 23). The latter also have bodies with
two layers of glass assembled by the post technique
(see p. 56 and figs. 56-58). One bottle is decorated
with a frieze of birds (cat. no. 18), two others have

kufic inscriptions (cat. nos. 19, 20), and four others
have geometric or vegetal ornament (cat. nos. 21-24).
Several of these objects also have applied trails at
the base of the neck. Two pitchers with more or less
cylindrical necks and bodies (cat. nos. 25, 26) are
also believed to have been made in Iran in the
twelfth or thirteenth century.

Both full-size and dip molds continued to be
used in Iran in the eighteenth and nineteenth cen-
turies (see cat. nos. 145-147).
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10. Mold

Western Asia or Egypt, perhaps Syria
or Iraq, gth-10th century

H.8 cm (g%1in.), diam. 11.1 cm
(4%in.)

Reddish brown copper alloy

Cast

conDITION: The object is intact, with
some corrosion products.

The David Collection, Copenhagen
20/1985

This mold in the form of a cup has a
flat expanded rim, a straight, slightly
tapering wall, and a flat base. Its inte-
rior is decorated in relief on the wall
and the floor. The wall has eight
equally spaced pairs of vertical stripes
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that extend from the rim to the floor;

each pair of stripes is separated by a
scrolling half-palmette. The floor is
decorated with a circular boss at the
center, eight small triangular elements
with their apexes near the boss and
their bases adjacent to the pairs of
stripes, and eight larger triangular ele-
ments, also with their apexes near the
boss and their bases adjacent to the
scrolling half-palmettes.

The pattern on the mold resem-
bles those in the “beveled,” or “slant-
cut,” style found on wood and stucco
objects—and on glass (see p. 159)—of
the ninth and tenth centuries. This
style, which is often associated with
Samarra, probably originated in Iraq

but spread quickly over an area that
extended from Egypt to eastern Iran.
Such a wide distribution makes it
difficult to attribute the mold to any
one region, although Iraq and Syria
are perhaps more likely candidates
than Iran. The ornament here may be
compared with the alternating pairs of
stripes and wavy lines on a pitcher
that is also in the David Collection
(30/1986). DW

PROVENANCE: Sotheby’s, London,
sale, October 15-16, 1985, lot 44
LITERATURE: von Folsach and White-

house 1993, pp. 150-52



11. Mold

Probably Western Asia, 11th-13th
century

H.11.4 cm (4% 1n.), diam. 8.8 cm
(3%1n.)

Brass

Cast; inscription incised
INSCRIPTION, in developed nashkz
script, near top of exterior wall:

€8 s [sic] 5 5\

(Uthman ibn Abu [sic] Nasr,

glassmaker)

on middle of exterior wall: [illegible]
conDITION: The object is intact, with
patches of green corrosion product.
The Corning Museum of Glass
86.7.15

This mold in the form of a conical
beaker has a narrow everted rim with
abeveled top; the wall tapers before
curving in at the bottom, and the base
is slightly convex. The interior of
the mold is decorated with lozenge-
shaped bosses in prominent relief.
On the wall, thirteen horizontal rows
of bosses extend continuously from
top to bottom, each row overlapping
the next. On the floor, a concentric
circle of seven bosses is surrounded
by aring of bosses.

A chemical analysis revealed that
the metal in this mold is an alloy, of

which the major components are

copper and zinc, and a minor compo-
nent is lead. The object, therefore, is
made of brass (Brill 1999a, vol. 1,
p- 226, vol. 2, p. 504 [sample 5997]).
This mold was used to produce
vessels with an overall “honeycomb”
pattern of lozenges on the sides and a
seven-pointed star in the center of the
base. The decoration was imparted to
the parison before it had been blown
to the intended size and shape. Indeed,
the decorated parison could be worked

into almost any form; open vessels with
similar ornament include numerous
bowls recovered from the Serge Limam
ship, which foundered off the Turkish
coast about 1025 (Bass 1984, figs. 5.d,
e, k; Lled6 1997).

DW

PROVENANCE: Sotheby’s, London,
sale, April 16,1986, lot 33
LITERATURE: von Folsach and White-
house 1993, pp. 152-53
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12. Cup

Western Asia, 7th-8th century

H. 4 cm (1%1n.), diam. 9.4 cm
(3%in.)

Translucent deep green

Blown in dip mold

coNDITION: The object is intact.
The surface is extensively pitted, and
many of the pits have light brown
weathering. The glass contains many
small bubbles, one large bubble, and
dark streamers.

The al-Sabah Collection, Dar al-Athar
al-Islamiyyah, Kuwait National
Museum LNS 127G

This thick-walled cylindrical cup has
a slightly everted rim and a rounded
lip. The wall descends vertically, then
curves in at the bottom. The base is
plain and has a small kick and a pontil
mark. The cup is decorated with sev-
enteen vertical ribs, which begin
about 1 centimeter (3% in.) below the
lip and continue under the base.
Although cups such as this one
are not uncommon, few appear to have
been published and little has been
written about them. Carl Johan Lamm
(1935, p. 10) believed that they are
Iranian, and examples have been found
at Afrasiyab, in Uzbekistan (Abdu-
razakov 1972, fig. 1.4). Similar vessels
(but with thinner walls) were discov-
ered in an ‘Abbasid context on Bijan
Island, Iraq (Reiche 1996, p. 201,
fig.5.2,3). DW

PROVENANCE: Sotheby’s, London,
sale, April 18,1984, lot 336
LITERATURE: Qaddumi 1987, p. 104;
Atl1990,n0.14
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13. Ewer Signed by Tayyib ibn
Ahmad Barmasi

Probably Iraq, gth century

H.10.5 cm (481n.), max. diam. 6.4 cm
(2%1n.)

Transparent very pale green

Body and base blown in mold with
two vertical sections; handle applied
INSCRIPTION, in kufic script:

221 5 o Jas [[S] ams 430 Jos
C s

"

(That which was made for the [emir in
Baghda(d)?] / the work of Tayyib ibn
Ahmad Barmasr)

conDITION: The object is complete
except for the tip of the pouring lip,
which has been restored. The surface
is covered with light brown weather-
ing and iridescence.

The al-Sabah Collection, Dar al-Athar
al-Islamiyyah, Kuwait National
Museum LNS 44 KG

14. Ewer Signed by Tayyib ibn
Ahmad Barmasi

Probably Iraq, gth century

H. at thumb rest 11.2 cm (436 in.),

h. at rim 10.7 cm (4% in.), max. diam.
6.2 cm (2/21n.)

Transparent pale yellowish green
Body blown in mold with two vertical
sections; handle applied
INSCRIPTION, in kufic script:

sl o o /1] Lams 30 Jos
o

3

(That which was made for the [emir in
Baghda(d)?] / the work of Tayyib ibn
Ahmad Barmas)

conDITION: The object is complete.
Most of the surface is covered with
glossy light yellowish brown weather-
ing; it is extensively pitted, with
iridescence in the pits.

The Metropolitan Museum of Art,
New York, Museum Accession
X.21.191
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Both of these ewers have pear-shaped
bodies. The one in Kuwait (cat. no. 13)
has a slightly everted rim with a
rounded edge and pinched pouring
lip. That in New York (cat. no. 14) has
an outsplayed rim with a folded tubu-
lar edge and a narrow pouring lip; its
neck tapers. The base of each is plain:
alow kick appears on the Kuwait
ewer, while the New York object has

a slightly concave base with a faint
pontil mark. Their handles, which

are circular in cross section, were
dropped onto the wall, drawn up, and
attached to the outside of the rim; the
thumb rests were made by tooling.

The wall of the Kuwait ewer is
decorated with a single panel that runs
from one side of the handle to the
other. The panel contains, in relief, a
kufic inscription of two lines sepa-
rated by a row of dots. Beneath the
inscription is a second row of dots
bordered by horizontal lines, also in
relief. Vertical seams, made by the
junctions of the two parts of the mold,
are visible behind the handle and
beneath the pouring lip. The wall of
the New York ewer bears a relief deco-
ration of two lines of kufic inscription,
below which is a continuous horizon-
tal rib between two rows of hemi-
spherical bosses.

These objects belong to a group
of some twenty small pear-shaped
mold-blown ewers with kufic inscrip-
tions. Nine of the vessels have the
same inscription and probably were
blown in the same mold. The example
in Kuwait and a ewer in the Toledo
Museum of Art (723.443; Rice 1958,
pl. IVa,b) have the clearest inscrip-
tions, but even so they are difficult to
interpret. The final word in the first
line has been interpreted as meaning
“in Baghda[d].” However, it would be
unusual for an emir not to be identified
by name, and so an inscription that
reads in part “for the emir in Baghdad”
is disturbing—not least because the
form bi-Baghdad is ungrammatical.
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14

David Storm Rice (1958) has sug-
gested that ewers of this type were
made in at least two almost identical
molds. Although this may be so, it is
equally likely that they come from a
single mold and that the small differ-
ences between them are the result of
uneven inflation and of tooling after
they had been removed from the mold.

A ewer with the same form,
inscribed with the name “‘Umar ibn
Ibrahim, was acquired in Baghdad
(Lamm 1929-30, p. 59, pl. 13:6);
another example, formerly in the col-
lection of Ray Winfield Smith (1173)
and now at The Corning Museum of
Glass (72.1.20), was also acquired
in Iraq and “possibly found there”
(Smith 1957, p. 237, no. 469). These
provenances strengthen the case for
attributing the group to Iraq.

The form of these objects is
similar to that of an almost colorless
glass ewer preserved in the Shoso-in
repository of the Todaiji Temple
at Nara, Japan (Harada et al. 1965,
pp- iii, 12-14, colorpl. 2, pls. 26-30).
The Shoso-in was consecrated in
756, but it also contains objects trans-
ferred to it from a second shrine at
the Todaiji Temple in g50.

DW

PROVENANCE: (cat. no.13) A. Churchill,
Ltd., London; Elie Bustros, Beirut;
Ernst Kofler

LITERATURE: (cat. no. 13) Rice 1958,
pl. VIa,b; Kunz 1981, no. 558; Carboni
2001, no. 48a; (cat. no. 14) Dimand
1944a, p. 230; Rice 1958, pl. Va;
Jenkins 1986, no. 14



15. Cup or Bowl

Probably Egypt, gth-10th century
H.8 cm (3%1in.), diam. 11.9 cm
(4%in.)

Transparent light yellowish green
Wall and base blown in dip mold
coNDITION: The object is intact.
The surface has patches of brown
weathering.

Victoria and Albert Museum, London

c27-1932

This cylindrical cup or bowl has a
plain rim with a rounded lip. The wall
is almost vertical, but with a slightly
convex profile, and the base is flat.
The vessel is decorated on the wall
and the underside of the base. The
wall has two horizontal rows of con-
tiguous ring-and-dot motifs, the
upper of which is faint and the lower
more pronounced. The base has, at
the center, a group of four bosses

arranged in a square, and this motifis
surrounded by two concentric circles.
bw

LITERATURE: Unpublished

MOLD-BLOWN GLASS 89



16. Cup

Western Asia, probably Iran, 10th-
11th century

H.9 cm (3%in.),diam. 9.5 cm
(3%in.)

Transparent deep green

Wall and base blown in dip mold
coNDITION: The object is intact. The
surface is pitted, with areas of whitish
weathering. The glass contains many
small bubbles and a few larger ones.
The al-Sabah Collection, Dar al-Athar
al-Islamiyyah, Kuwait National
Museum LNS 50 G

This cylindrical cup has a slightly
inturned rim and a rounded lip. The
wall descends vertically, then curves in
at the bottom. The base is plain and
has a small kick. The wall is decorated
in low relief with a continuous pattern
of eight adjoining vertical rows of
chevrons.

Mold-blown objects decorated
with an overall pattern of chevrons
are rare. Other examples, all from
northeastern Iran, include a green
beaker excavated at Takht-i Sulaiman
(Naumann and Naumann 1976, p. 33,
no. 66), a pale green bowl said to
come from Nishapur (Kréger 1984,
no. 77),and a cylindrical cup and a
bowl excavated at Tureng Tepe
(Boucharlat and Lecomte 1987, p. 180,
pl. 102:4, 9,and pl. 160a). The vessels
from Tureng Tepe were found in con-
texts of Period VII C, which, on the
basis of associated pottery, was assigned
to the ninth and tenth centuries
(Boucharlat and Lecomte 1987, p. 153).
The fact that these parallels were found
in Iran supports the view that the
present object was also made there.

bw

PROVENANCE: Sotheby’s, London,

sale, April 22,1980, lot 314
LITERATURE: Carboni 2001, no. 54
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17. Bottle

Probably Iran, 10th-11th century
H.20.5 cm (8% 1in.), max. diam.

10.5 cm (4% 1n.), diam. at rim 7.6 cm
(3in.)

Translucent deep blue

Body (including shoulder) blown in
mold with two vertical sections
coNDITION: The object is intact. The
surface has patches of gray and brown
weathering. The glass contains small
bubbles and one dark streamer.

The al-Sabah Collection, Dar al-Athar
al-Islamiyyah, Kuwait National
Museum LNs 8 6

This bottle has a truncated conical
neck and a tapering body. The rim
consists of a flange, which rises toward
the edge and has a rounded lip. The
neck is wider at the bottom than at the
top. The shoulder is almost flat, with
arounded edge. The wall tapers, then
curves in at the bottom. The base is
plain and has a pontil mark. The dec-
oration, in negative relief, consists of
a continuous frieze framed at the
top and bottom by horizontal lines.
The frieze contains four pairs of con-
fronted S-shaped motifs, separated by
a small circle above a pointed oval.
Two fragmentary dark blue bottles
similar in form and dimensions to the
present object were excavated at
Tepe Madraseh, Nishapur, in 1939
(see Kroger 1995, no. 133, for a con-
flated description of the two objects).
They are, however, decorated with a
more complex pattern of vegetal
motifs (including stemmed pal-
mettes), which is rendered in relief.
bw

LITERATURE: Jenkins et al. 1983,
p- 58; Atll 1990, no. 36; Carboni 2001,
no.55
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18. Bottle with Birds

Iran, 12th-13th century

H. 24.4 cm (9% 1in.), max. diam.

9.2 cm (3%in.), diam. at rim 2.1 cm
(%in.)

Translucent deep blue

Body blown in mold with two vertical
sections; trail applied

coNDITION: The object is intact.
The Toledo Museum of Art, Museum
Purchase 1962.27

This globular bottle has a plain, some-
what irregular rim, with a rounded lip,
and a tall cylindrical neck. The low
hollow foot is plain and has a pontil
mark. The wall is decorated with a
continuous frieze framed by decora-
tive borders. The frieze consists of
four circular medallions, each contain-
ing a bird, alternating with geometric
motifs. A single trail is wound two and
a half times around the lower neck.

Medallions containing birds
have a long history in Iran and adjoin-
ing regions. They occur, for example,
on Sasanian stucco, metalwork, and
textiles (see Splendeur des Sassanides
1993, no. 13 [for stucco]; nos. 46-47,
69-70, 91 [for metalwork]; and no. 129
[for textiles]).

When the Toledo Museum
acquired this object in 1962, the ven-
dor reported that it came from Shaht
(now called Ghaem Shahr),a small
town in Mazandaran Province, 160
kilometers (100 miles) northeast of
Tehran. Dw

PROVENANCE: Reportedly from Shaht
(Ghaem Shahr), Iran

LITERATURE: Riefstahl 1967, p. 435,
fig. 17; Toledo Museum 1969, fig. p. 37
bottom
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19. Bottle with Inscription

Probably Iran, ca. 12th century

H. 25.8 cm (10% in.), max. diam.

11.9 cm (434 in.), diam. at rim 3 cm
(1%8in.)

Translucent deep green

Body blown in mold with two vertical
sections; trail applied

INSCRIPTION:

5.5\;—9 {).) U’.‘ »LA;

(And to the owner happiness, and
blessing, and joy.)

conDITION: The object was broken,
with small losses from the trail, and
has been repaired. The surface is
dull, with traces of weathering and
accretion, especially around the trail.
The glass contains numerous bubbles.
The Corning Museum of Glass

55.1.6

This bottle has a tall slender neck
and a roughly globular body. The rim
is an irregular horizontal flange with
arounded edge. The neck is slightly
wider at the bottom than at the top.
The foot is hollow, with a flat base and
arough pontil mark.

The shoulder and wall are deco-
rated in low relief with four continuous
friezes separated by single horizontal
ribs. From top to bottom, the decora-
tion consists of twelve downward-
pointing tongue-shaped elements, a
continuous scroll with elaborate leaves
or flowers, an inscription, and a con-
tinuous vegetal scroll. Near the bot-
tom of the neck, a single trail has been
wound both spirally and in an open-
work zigzag. DW

LITERATURE: Whitehouse 1985a,

p- 68; Welander-Berggren 1990, p. 46;
Whitehouse 1991, p. 44; Frantz et al.
1992, p. 34, no. 22
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20. Bottle with Inscription

Western Asia, probably Iran, 11th-
13th century

H. 21.5 cm (8%2in.), max. diam. 8.2 cm
(3%in.), diam. at rim 1.1 cm (% in.)
Transparent green

Body blown in mold with two vertical
sections; trail applied

INSCRIPTION, in kufic script:

Ay 9 pmy 9 ‘(y

(Blessing and happiness and joy and
success to him.)

coNDITION: The object is intact.
The surface is almost pristine except
for patches of pitting and slightly
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brownish weathering. The glass
contains many bubbles and a little
scale.

Victoria and Albert Museum, London

C7-1974

This bottle has a small globular body
and a plain rim with a rounded lip.
The neck is tall, cylindrical, and
slightly wider at the bottom than at the
top. The hollow foot has a vertical
side and a low kick, with a circular
pontil mark (diam. 1.6 cm [%41n.]).
The bottle is decorated on the
neck and the wall. A trail was wound
four and a half times around the cir-
cumference of the lower neck and

then was tooled to produce a series
of vertical depressions. On the wall,
the mold-blown ornament consists of
friezes framed by continuous horizon-
tal lines: the top and bottom friezes
contain rows of adjoining circles or
lappet-shaped motifs, the central
frieze an inscription conveying good
wishes, presumably to the owner of
the object.

For a similar object, see Lamm
1929-30, pp. 57-58, pl. 12:20.

bw

LITERATURE: Watson 1997, p. 28,
fig. 26



21. Bottle

Western Asia, probably Iran, 12th-
13th century

H.20.7 cm (8%1n.), max. diam. 10.5 cm
(4%81n.)

Transparent very pale purplish brown
Body first blown using post technique,
then blown in dip mold; trail applied
conNDITION: The object is intact except
for a chip on the trail. The surface is
virtually without weathering,

The David Collection, Copenhagen

9/1987

This bottle, which is somewhat lop-
sided, has a roughly globular body
and an everted rim with a plain
rounded lip. The neck is cylindrical
and narrower at the top than at the
bottom, with a bulge immediately
below the rim. The shoulder slopes
and has a rounded edge. The wall
curves down and in; the base is plain
and has a pontil mark. The wall and
shoulder are decorated in relief with
two continuous horizontal scrolls:
those in the upper, larger band spiral
in a clockwise direction, while those
in the lower band run counterclock-
wise. Near the base of the neck is a
sinuous horizontal trail.

The body of this bottle was formed
from two layers of glass by employing
the post technique (for a description,
see p. 56). The top of the outer layer
is clearly visible immediately above
the molded decoration.

bw

LITERATURE: Unpublished
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22. Bottle

Western Asia, probably Iran, 11th-
13th century

H.13.5 cm (5% in.), max. diam. 8.8 cm
(3%in.), diam. at rim 3.5 cm (1% in.)
Transparent green

Body first blown using post technique,
then blown in dip mold

conNDITION: The objectis intact.
The L. A. Mayer Museum for Islamic
Art, Jerusalem c44-69

This bottle has a globular body and

a slightly everted rim with a plain,
rounded lip. The neck is of medium
length, cylindrical, and wider at the
top than at the bottom; it has a bulge
below the midpoint. The base is
plain. The body is decorated in relief
with four vertical panels separated by
groups of three vertical lines. Each
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panel contains two sinuous lines that

are mirror images of each other;
touching at their midpoints and curv-
ing in at the top and bottom, they
make a figure that resembles an hour-
glass. The upper and lower parts of
the figure contain scrolls, as do the
spaces between the figure and the
groups of vertical lines.

The body was formed from two
layers of glass by employing the post

technique (for a description, see p. 56).

The decoration here is not unlike that
of the mold in the David Collection
(cat. no. 10), the wall of which is deco-
rated with eight vertical panels of
scrolling half-palmettes separated by
pairs of vertical lines. The present
object is attributed to the period
between the eleventh and thirteenth
century and not to the ninth or tenth

century (the presumed date of the
mold) on account of the bulge in the
neck. Pronounced bulges do not appear
to be a feature of glass produced in
the Islamic world during the ninth
and tenth centuries; they are present
neither among the ninth-century glass
from Samarra published by Lamm
(1928) nor among the ninth- to tenth-
century material from Nishapur pub-
lished by Kroger (1995). On the other
hand, personal observation confirms
their presence among the glass from
the Serge Limam shipwreck of the
early eleventh century, and they are
a common feature of objects attrib-
uted to later centuries.

bw

LITERATURE: Hasson 1979, pp. 18 and
36,n0.34



23. Bottle

Western Asia, probably Iran, 12th-
13th century

H. 20 cm (7% 1n.), max. diam. 10 cm
(41in.),diam. at rim 3.4 cm (1% in.)
Transparent yellowish green

Body first blown using post technique,
then blown in dip mold

coNDITION: The object is intact and
virtually unweathered.

The L. A. Mayer Museum for Islamic
Art, Jerusalem G105-84

This bottle has a roughly cylindrical
body and a slightly everted rim, with a
plain rounded lip. The neck, which is
cylindrical and wider at the top than
at the bottom, has three bulges: one
immediately below the rim and two
near the bottom. The shoulder slopes
and has a rounded edge. The wall has
a convex profile and splays slightly
before curving in at the bottom. The
base is plain. The body and part of the
shoulder are decorated in relief with a
continuous frieze containing three
large star-shaped panels, each of
which has a vegetal motif inside two
concentric circles.

Like the two previously described
bottles (cat. nos. 21, 22), this object
has a body formed from two layers of
glass by using the post technique (for
a description, see p. 56). The top of
the outer layer is clearly visible on the
shoulder, immediately above the
molded decoration. DW

LITERATURE: Unpublished
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24. Bottle

Western Asia, probably Iran, 12th-
13th century

H. 27 cm (10% in.), max. diam. 13 cm
(5%1n.)

Transparent very pale brown

Body blown in dip mold; trail
applied

coNDITION: The object is intact except
for the rim, which was broken, with
small losses, and has been restored.
The surface is lightly weathered,
especially on the interior. One small
chunk of glass has been fused to the
surface, almost certainly by accident.
The glass contains many small
bubbles and some inclusions.
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The al-Sabah Collection, Dar al-Athar
al-Islamiyyah, Kuwait National
Museum LNS 104 G

This bottle has a globular body and an
everted rim with a plain rounded lip.
The neck is tall, cylindrical, and slightly
wider at the bottom than at the top,
and it has a bulge at the top. The foot
is plain and has a kick. The body of
the bottle is decorated with an overall
pattern of eight continuous rows of
hexagons, arranged in a quincunx. A
single undulating trail was applied to
the bottom of the neck. bW

LITERATURE: Carboni 2001, no. 66

25. Pitcher

Iran, 12th-14th century

H. at thumb rest 16.2 cm (6% in.),

h. at rim 15.5 cm (66 in.), max. diam.
11.2 cm (43%1n.)

Transparent yellowish brown

Body blown in dip mold, then with-
drawn and inflated further; neck
tooled; handle applied and pinched
coNDITION: The objectis intact,
with patches of light tan to pale gray
weathering.

The Corning Museum of Glass 66.1.5

This pitcher has a roughly cylindrical
body. The vertical rim has a rounded
lip with six lobes. The cylindrical
neck was folded near the bottom to
form a narrow “collar” of triple thick-
ness. The shoulder slopes and has a
rounded edge with a slight overhang.
The base is plain and has a low kick
and a pontil mark. The handle was
dropped onto the edge of the shoul-
der, drawn up and in, and attached to
the rim, where there is a folded thumb
rest. It was also flattened and deco-
rated by pinching with a tool that pro-
duced three pyramidal bosses; there
are two groups of bosses on the upright
part of handle and one incomplete
group on the thumb rest.

A continuous pattern of molded
decoration covers the bottom of the
neck, the shoulder, the wall, and the
underside of the base. On the neck,
shoulder, and wall, there are eight hor-
izontal rows of hexagons, which are
smallest and most prominent at the
top and elongated and somewhat faint
at the bottom. The underside of the
base has a circular boss at the center
and a concentric ring of contiguous
kite-shaped motifs.

Colored mold-blown glass of this
general type is frequently attributed to
the Gurgan region of northeastern Iran.

bw

LITERATURE: Higashi 1991, no. 50
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26. Pitcher

Western Asia, probably Iran, ca. 12th
century

H.14 cm (5% 1n.), max. diam. 9 cm
(3%1in.), diam. at rim 7.8 cm (3% in.)
Translucent deep blue

Lower neck and body blown in mold
with two vertical sections; trails and
handle applied

conNDITION: The pitcher is intact.
The surface retains patches of light
brown weathering, especially in the
region of the trailed ornament. The
glass contains small bubbles as well
as some inclusions and streamers.
The al-Sabah Collection, Dar al-Athar
al-Islamiyyah, Kuwait National
Museum LNs 100 G

26

This pitcher has a cylindrical body
and a slightly everted rim with a
rounded lip. The neck is cylindrical
but somewhat constricted at the bot-
tom. The wall tapers slightly, then
curves in at the bottom. The base is
plain and has a kick and a pontil mark.
A narrow trail was applied just below
the rim and wound three times around
the upper neck. A handle, circular in
cross section, was dropped onto the
edge of the shoulder, drawn out, up,
and in, and attached to the outside of
the rim; the small inclined thumb rest
was made by tooling.

The lower neck and the wall are
decorated in relief. The former has a
continuous horizontal band of seven

circular motifs, while the latter is
filled with a frieze of seven tall narrow
octagons, each containing a ring-and-
dot motif.

The form of the present object
may be compared with that of a
pitcher in Corning (cat. no. 25), which
has an overall honeycomb pattern on
the wall and a scalloped rim. ow

LITERATURE: Kunz 1981, no. 554;
Carboni 2001, no. 62
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Hot-Worked Glass

The objects in this chapter vary greatly in shape,
color, and decoration. And, indeed, they range in
time from the early Islamic period (and perhaps
even before; see cat. no. 27) to the thirteenth cen-
tury, and in place of origin from Egypt in the west
to Central Asia in the east. The group therefore
provides evidence of how continuous and wide-
spread the production of hot-worked glass was in
the Islamic world. By definition, this type of glass
1s manipulated and decorated while the blown ves-
sel is still hot, that is, in a malleable state, its final
form being achieved just outside the kiln’s glory
hole. Such vessels are decorated either by the
application and subsequent manipulation of trails
along the molten surface (cat. nos. 27-42) or by
impressions on the surface, achieved by means of
tongs or dies (cat. nos. 43-52). Clearly, the decora-
tive possibilities are endless and leave much room
for the glass artist’s inspiration and imagination.
The hot-worked objects presented here have
been subdivided into three major groups. One
group includes works with impressed patterns,
either vessels whose walls were directly stamped
(cat. nos. 43-49) or individual medallions, which
were utilized for architectural decoration (cat.
nos. 50-52). Another group consists of vessels

Opposite: detail, cat. no. 58

STEFANO CARBONI

with applied decorative trails, whether of the same
color or a contrasting one, that have in some cases
been further manipulated to create “spectacle”
patterns (cat. no. 27), wavy motifs (cat. no. 33),
pinched designs in relief (cat. nos. 34, 39), and com-
binations thereof. The last group (cat. nos. 53-60)
falls within the category of applied decoration, but
its treatment is more specialized. In these, the trails
are pushed in with a rolling action against a slab
with a smooth hard surface (called the marver)
while the vessel is still attached to the pontil; they
thus become hardly perceptible in relief. Although
vessels with this type of decoration are generally
referred to as “marvered glass,” a more precise term
would be “glass with applied and marvered trails.”

The objects with impressed patterns were
decorated with the aid of tools that differ from the
one- or two-part molds discussed in the previous
chapter. Here the tools were metal tongs (probably
of iron) with circular or square ends that bore,
on one or both sides, the carved motif that was
to be impressed in relief on the glass walls. When-
ever tongs are used for decoration, it is naturally
assumed that the ends of the tool will be pressed
against both the interior and the exterior wall of an
object. Thus the great majority of tong-decorated
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Fig. 92. Bottle. Syria, 9th-10th century. Greenish colorless and dark
blue glass. Free blown and impressed with tongs; tooled on the pontil.
H. 19.1 cm (7% in.). The Metropolitan Museum of Art, New York,
Rogers Fund, 1908 08.138.2

vessels—bowls, beakers, and sometimes pitch-
ers—have an open profile, although bottles formed
from two separate sections that were impressed
before being joined are not uncommon. In the
best examples, the upper and lower sections are
colored differently (see, for example, fig. 92, in
The Metropolitan Museum of Art [Jenkins 1986,
no. 19], and von Folsach 1990, no. 223, in the
David Collection).
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Most of the objects decorated with the aid of
tongs are small bowls that can be attributed with
some degree of confidence to Egyptian workshops
of the ninth and tenth centuries (cat. nos. 43, 45).
The most common feature of these works is the
repetition of the same pattern at irregular intervals
around the walls, the pattern itself often overlap-
ping as it is repeated. In addition, the pressure
exerted by the tongs frequently altered the profile
of the vessel, and the finished product became lop-
sided, although this could sometimes make for a
more captivating appearance. The motifs impressed
on these small vessels are limited to basic geometric
figures (rectangles and circles, either concentric or
not, with or without a central boss; see cat. no. 43);
pseudovegetal motifs, such as rosettes with a cen-
tral button and a varying number of petals (cat.
no. 44); and animals, either stylized quadrupeds
(cat. no. 45) or birds (fig. 93; see also Lamm 1941,
pl. 2:2).

Vessels of a larger size than these small bowls
rank among the best products decorated with
tongs in the ninth through the eleventh century.
Their impressed patterns are neatly and evenly
spaced, with no overlapping, and their shapes are
not distorted (cat. nos. 46-49). While the reper-
toire of patterns is as limited as on the smaller
vessels, two or more different tongs were often
applied on the same object to create composite
geometric motifs (cat. nos. 47, 48). Teardrop and
curled designs, clusters of circles and rhombuses
arranged in regular patterns, curved and diagonal
lines, and circles could be combined into irregular
designs that made these vessels both more abstract
and more appealing (cat. no. 47; Carboni 2001,
no. 71). Vertically set inscriptions are also found on
tong-decorated objects. Two of these, “Drink with
enjoyment!” (Carboni 2001, no. 72) and “Blessing



Fig. 93. Bowl. Egyptian, gth-10th century. Greenish colorless glass. Free blown and impressed; tooled

on the pontil. From Kozloff 1981, no. 43

upon its owner” (cat. no. 46), are centered within
rectangular framing devices on their respective
vessels. Their makers were careful to position the
tongs at even intervals along the top and bottom
and on contiguous sides around the walls so that
the decorated surface was divided into similar rec-
tangular sections, each including the desired
inscription in the center.

Probably of Egyptian origin, these larger, more
refined tong-decorated vessels have also been
found during excavations in Syria and Iraq and,
reportedly, in the Caucasus and Iran as well (see,
for Egypt, Salam 1978; for Syria, Henderson
1996a,1996b, and 1999; for Iraq, Northedge et al.
1988 and Kréger forthcoming; for the Caucasus,
Dzhanpoladian and Kalantarian 1988; for Iran,
Lamm 1931, Whitehouse 1968 and 1970, and Whit-
comb 1985). If they were indeed created in Egypt,
they must have represented an important category
of trade goods.

Impressed glass was also produced in the
twelfth century in the easternmost Islamic lands. A

number of medallions, ranging in diameter from
about 5 to 10 centimeters (2 to 4 in.), have survived
that may be securely attributed to the areas and
periods of rule of the Ghaznavid (977-1186) and
Ghurid (early eleventh century-1215) dynasties in
present-day Afghanistan (cat. nos. 50-52). Their
patterns, impressed on one side (the other is flat
and plain), vary greatly in subject matter and
refinement of detail, although most are figural,
depicting falconers, musicians, elephant riders,
and all kinds of animals. Their inscriptions, while
infrequent, afford scholars of Islamic glass the rare
luxury of establishing both patronage and a fairly
accurate dating. The medallions were patterned by
pressing a mold, probably composed of two con-
necting metal blocks, against a cake of molten
glass resting on a flat surface (the result is similar
to that achieved on glass weights stamped with an
iron die; see Morton 1985, esp. p. 31).

The earliest description of the medallions,
which have appeared regularly on the art market in
the past decade, is found in the excavation report
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of a Ghaznavid palace at Old Termez, near the
Afghan-Uzbek border (Field and Prostov 1942).
By establishing that the objects had been inserted
into alabaster gratings, the authors identified them
as elements of architectural decoration. This par-
ticular use of glass has not yet been definitively
studied, but the medium was obviously exploited
continually in medieval Islamic architecture both
for its transparency and for its vibrant colors.
There were richly textured and colored glass
floors at Samarra and Raqqa (see pp. 18-19), and
lively stained windows set in plaster were a com-
mon sight in Egypt and western Asia. These
medallions seem to be unique, however, in that
they bear refined impressed patterns that become
evident only through the transmission of light.

Another type of impressed decoration is found
on vessels that have small roundels stamped, with
the aid of cylindrical dies, into lumps of glass
attached to their surface (cat. no. 34). Originating
in the pre-Islamic period, this technique was prob-
ably developed by Sasanian-influenced craftsmen,
who were also conversant with Late Antique
Roman models. Symbolic of this dual influence
are certain disks that include the almost identical
image of a winged horse and an inscription in
either Pahlavi or Arabic (see Herrmann 1989,
fig. 34, for an example in the British Museum
[119564]; see also Carboni 2001, no. 3.50d,e, for
examples in the al-Sabah Collection, Kuwait).
Despite their origins, most vessels with applied
disks belong to the early Islamic period in Syria.
These depict birds with long tails (cat. no. 34) and
carry kufic inscriptions either mentioning histori-
cal figures of the Umayyad and early ‘Abbasid
periods (seventh to ninth century) or indicating
the capacity of the pharmaceutical object to which
they were attached (see Jenkins 1986, no. 6).
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The applied and stamped roundels appear on
small globular bottles having either a narrow neck
or a relatively large mouth. Other objects, of simi-
lar profile and dimensions and evidently created in
the same, or neighboring, workshops, were deco-
rated more plastically with patches of glass. In
addition to undecorated roundels, their ornament
might include ovals, prunts, and irregular geomet-
rical shapes such as triangles, six-pointed stars,
and composite figures (cat. no. 33). Although gen-
erally uniform, these objects are more varied than
those with stamped disks: there is a greater range
of shapes (for example, elongated flasks and small
ewers), and contrasting patches of color give them
a livelier appearance (An 1991, fig. 2; Carboni 2001,
nos. 6,1.4a,1.8a,b).

The second group of hot-worked vessels—
those with delicate trails applied in a spiraling
motion—demonstrates well the continuity of dec-
orative models between the Late Antique and early
Islamic periods in the Syrian region. Particularly
meaningful in emphasizing the smooth transition
in glass production between the two empires is the
fact that these trails continued to be manipulated
to create the so-called spectacle and festooned pat-
terns (cat. nos. 27, 28). An effective decorative
motif and a technically simple one, the application
of trails in a spiraling pattern would be used for
centuries throughout the Islamic glassmaking
world. In this technique, the hot trail, which has
roughly the consistency of molasses, is “poured”
over the vessel with one hand while the other hand
slowly rotates the object attached to the pontil
(see fig. 82). Varying the thickness and color of the
trails allowed for infinite decorative combinations;
sometimes it even helped to determine the shape
of an object, as in the so-called cage flasks (cat.
nos. 29-31). There, the trails—built one upon the



other to form an openwork structure that encases
the actual vessel—become the most prominent
feature of the object, which acquires a marked
three-dimensional aspect.

While cage flasks owe much to preexisting
glassmaking traditions, applied glass continued to
be used to craft major decorative details when ves-
sel shapes became fully identifiable as Islamic.
This particular aspect is exemplified in the pres-
ent catalogue by two pitchers (cat. nos. 37, 38). In
the former, the handle, which is usually only a
functional component, has an open trailed struc-
ture and becomes the most decorative feature of
the container. In the latter, the thumb rest, a regular
constituent of Islamic pitchers and commonly a
nondescript flattened protrusion created out of the
handle itself, is in the shape of an animal (surpris-
ingly, a monkey), a feature that highlights the pow-
erful influence of the nomadic Central Asian
cultures that entered the Islamic world from the
eleventh century onward.

The general principles of Islamic art produc-
tion almost invariably limit three-dimensional sculp-
tural figures to a decorative function. In a few
remarkable exceptions, an object itself was turned
into a zoomorphic, or even an anthropomorphic,
container (cat. nos. 36, 35). Such examples are so
rare in glass, however—especially when compared
with twelfth- and thirteenth-century glazed ceramic
figurines from the Seljuq period in Iran (see, for
example, Grube 1976, nos. 119, 120, 181)—that an
accurate attribution 1s problematic. Perhaps
inspired by Sogdian earthenware goddesses (cat.
no. 35), or by cast-bronze examples from the ninth
or tenth century (Lukonin and Ivanov 1996,
no. 91), or by the Seljuq ceramic figurines (ultimately
of Central Asian or Chinese origin), or even by
medieval European aquamaniles (cat. no. 36), these

objects remain extremely difficult to place prop-
erly within the production of Islamic glass.

In the early medieval period, the shapes as
well as the applied patterns devised by Iranian
glassmakers (cat. nos. 37-39) were more varied
and imaginative than those produced in the Syrian
region, which preserved traditional patterns such
as zigzags and spiraling threads and seldom
embarked on new ornamental motifs. Stamped
roundels, no longer used to decorate vessels, were
slowly replaced during the late Fatimid and
Ayyubid periods (eleventh and twelfth centuries)
by smaller, more closely spaced prunts. Cylindri-
cal beakers represent the most distinctive pro-
ductions of Syrian, and perhaps Egyptian, glass
craftsmen in this period; three of these (cat.
nos. 40-42) well illustrate the range of decorative
applied patterns in vogue at the time. While the
most traditionally decorated (cat. no. 40) bears
simple trails arranged to form a network of
lozenges reminiscent of earlier times, it is also
innovative in its inclusion of an opaque pale blue
prunt inside each lozenge, a feature and color
that became hallmarks of Syrian production. A
beaker of similar shape (cat. no. 41) displays a lively
combination of zigzag trails and emerald green
prunts in addition to a green trail around the rim
that enhances the subtle chromatic contrast. Pre-
senting the elongated shape common to enameled
and gilded objects (see cat. nos. 128 and fig. 99),
the third beaker (cat. no. 42) is an excellent exam-
ple of the taste for bold color combinations typi-
cal of this area of glass production; although the
concept behind its decoration is rather simple
(applied dark green vertical trails), the result is
highly accomplished and refined.

Glass with applied and marvered decoration
best demonstrates the use of bold contrasting
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colors that clearly distinguishes Egyptian and, in
particular, Syrian glassmakers from their colleagues
in the rest of the Islamic world. This type of glass
can be immediately identified by its patterned dec-
oration and colors, which in the great majority of
cases include trails marvered into a dark-colored
matrix. Although the trails are almost invariably
white, there are some memorable examples in pale
blue, gray, red, and yellow (see cat. nos. 53, 56, 58).
Appearing almost black in reflected light, the
matrix glass is revealed in transmitted light to be
translucent purple or sometimes blue, green, or
brown. The marvered trails, initially applied in the
traditional spiral pattern, may be left that way or,
more often, are tooled (or “combed”) with a
toothed implement into wavy, arched, festooned,
or foliated patterns, so described according to the
upward or downward direction of the tooling
stroke (see fig. 83).

Although glass with marvered trails attained
its artistic peak and most prolific production dur-
ing the Ayyubid and early Mamluk periods
(twelfth to fourteenth century; see cat. nos. 55-60),
there is no question that it was produced continu-
ously from very early in the Islamic period, having
been inspired in its turn by Late Roman models.
An aquamarine blue cup with irregular wavy
white decoration (cat. no. 54) reflects this particu-
lar transition well: its early Islamic shape is bal-
anced by the Late Antique taste for pale matrix
glass and spontaneous patterns (see, for example,
von Saldern et al. 1974, nos. 386, 387). Similarly,
the dark purple matrix of a colorful bottle (cat.
no. 53) foreshadows those of most later creations,
yet the combination of three trails of different col-
ors, almost entirely concealing the background,
seems to be in tune with the taste for polychrome
combinations inspired by Roman models, such as
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the ninth-century production of millefiori glass
(see cat. nos. 61, 62). The early phase of Islamic
marvered glass is also suggested by the irregular
pattern, which is wavy and zigzag and often over-
laps, resulting in a spectacular motif far removed
from the controlled designs of the later period.

Small cosmetic flasks (for kohl or unguents)
are the most common vessels in glass with mar-
vered decoration. Consistently recovered from
excavations, they attest to a continuity of produc-
tion between the early Islamic and the medieval
period. One example (cat. no. 55), a so-called
spear flask with a regular pattern over a dark blue
body, fits into the medieval phase of production.
Many others, of similar dimensions and functions
although sometimes with irregular tapered profiles
or cylindrical bodies, present a much less con-
trolled pattern (fig. 94 [Carboni 2001, no. 8oa,b];
see also von Saldern 1968, no. 69; Manzari et al.
1976, p. 30, no. 8; Oliver 1980, no. 241; Carboni
2001, no. 3.63). These vessels can be attributed
to an earlier phase, although they will ultimately
develop into flasks similar to one in The Corning
Museum of Glass (cat. no. 55) and the numerous
examples from the Ayyubid and Mamluk eras.

It is not surprising that kohl flasks, designed
for a specific use and easily transportable, are
perhaps the most consistently encountered glass
containers in the Islamic world and also corre-
spondingly well represented in glass with marvered
decoration. Equally long-lived may be a peculiar
group of small toylike birds often having a
small ring for suspension attached to their backs
and sometimes containing glass rods that rattle
when shaken. The bodies of these birds are
usually purple, with regularly marvered trails,
while their eyes, beaks, wings, and feet are applied
in different colors (fig. 95 [Carboni 2001, no. 79]).



Fig. 94. Two flasks. Egyptian or Syrian region, 12th-13th century. Translucent
dark purple and opaque white glass. Free blown, with marvered trails; tooled
on the pontil. H. 11.5 cm (4% in.), 10.4 cm (4% in.). The al-Sabah Collection,
Dar al-Athar al-Islamiyyah, Kuwait National Museum LN 107 KG (left),

LNS 118 G (right)

Although archaeological evidence and their combed
patterns and colors suggest that most of these were
produced during the medieval period, bird and
animal figurines themselves are characteristic of the
early Islamic era, and an earlier attribution also
seems appropriate.

"Two bowls, a small perfume sprinkler (qum-
qum),a bottle, and a beaker (cat. nos. 56 -60) pro-
duced in the Ayyubid and early Mamluk periods
represent the final and most spectacular phase of
glass with marvered decoration. Larger overall
than their predecessors, these objects have shapes
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Fig. 95. Bird. Egyptian or Syrian region, 9th-12th century. Translucent dark purple and opaque white and red glass. Free blown,
with marvered trails, and applied; tooled on the pontil. L. 7.5 cm (3 in.). The al-Sabak Collection, Dar al-Athar al-Islamiyyah,
Kuwazt National Museum LNS 103 KG
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