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The Authentication and Characterization of the Syrian Glass Lamps

Dating to the Mamluk Period A Scientific Analysis

Ramadan Abdullah

Abstract. Islamic mosque-glass lamps are considered one of the masterpieces produced by the Muslim glassmakers

during the Mamluk period. Syria was the famous country of glassmaking and glass lamp production throughout the

Islamic period and exported those glass products to every part of the Islamic world. Authenticating and distin-

guishing those objects from parallels produced or found in other countries, especially Egypt, appears to be the

main problem facing archaeologists and art historians. This paper presents advanced scientific techniques for

chemical analysis of ancient glass lamps and will help authenticate those glass lamps. It can be concluded that the

use of defined raw materials for glass manufacturing reflects the origin of those glasses. The Syrian mosque-glass

lamps from Mamluk period can be authenticated and distinguished from non-Syrian parallels, by the characteristic

chemical analysis using non-destructive methods such as, EDX, XRF and AAS, rather than relying on stylistic and

aesthetic considerations.

Introduction

The Mamluks were originally Central
Asiatic tribesmen who were slaves and body-
guards to the Ayyubids; a Kurdish dynasty
ruling Egypt and the eastern Mediterranean
in the 12th and 13th centuries. After the fall
of that state in 1250 AD, the Mamluks estab-
lished a powerful empire, which included
Egypt, Syria, Palestine, Southeast Anatolia,
and south Arabia, controlling the region for
over two hundred and fifty years. They halt-
ed the Mongol advance and expelled the last
crusaders from the near East. Their piety was
reflected in the great religious complexes
and beautiful works of art they commis-
sioned. This religious zeal made them gener-
ous patrons of architecture and art (Mack et
al., 2005).

Mamluk history is divided into two peri-
ods based on different dynastic lines: the
Bahri Mamluks (1250-1382 AD); of Qip-
chaq Turkic origin from southern Russia,
named after the location of their barracks on
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the Nile (al-bahr, literally "the sea", a name
given to this great river, and the Burji Mam-
luks (1382-1517 AD), of Caucasian Circas-
sian origin, who were quartered in the citadel
(al-burj, literally "the tower"). After receiv-
ing instruction in Arabic, the fundamentals
of Islam, and the art of warfare, slaves in the
royal barracks were manumitted and given
responsibilities in the Mamluk hierarchy.
Mamluk period has an industrial advantage
especially in glassmaking.

Syria was famous for its glass lamps. Re-
mains of glassworks of the highest antiquity
has been found at Raqqa/Ar raqqah; Halab/
Aleppo; and Dimashg/Damascus, which are
well-documented ancient industrial Islamic
centers in Syria, especially in the Mamluk
period (Mcloughlin et al., 2005) (see Map 1).
It was in Syria during the thirteenth and four-
teenth centuries that the most glorious glass
lamps were produced. In Aleppo and then
Damascus glass was produced on a wide
scale. Skillfully cut and engraved products,
luster-painted glass and spectacular ena-
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Map 1: Showing the main centers of ancient glass making in Syria during Mamluk period.

meled and gilded glasses distinguished the
style of Syrian glass in the Mamluk period.
This glass was traded all over Euro-Asia, and
within Muslim countries (Esther, 1919).

Among the Syrian glass objects, which
were decorated and traded, there were
sprinklers, globes, footed bowls, beakers,
long-necked bottles, and mosque lamps (al-
mishkat; literally "the niche" a name given to
this great object). Mosque lamps (really lan-
terns), for use in mosques and schools, were
particularly beautiful and important, the
nearest equivalent in their symbolism and
widespread use is the growth of stained glass
in west European Churches. They are really
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containers for oil lamps, which would have
been hung high, suspended from the roof of
the mosque by metal wires, or chains, which
ran through the loops around the belly. The
production of the most beautiful glass lamps
in the world continued until about 1400 AD.
The decorated glass lamps of Damascus
were especially famous and examples of Syr-
ian glass were exported to the Far East and
Europe (Tait, 1991).

As the major cities in the Mamluk period
were endowed with commercial buildings
and religious foundations, these buildings
and foundations also were endowed with
great collections of glass lamps. These lamps
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have frequently been endowed for religious
foundations such as mosques and schools
(madrasas). It was stated that the Umayyad
mosque in Damascus was endowed with a
great collection of these glass lamps, which
are preserved now in the National Museum
in Dimashq and in some international mu-
seums as masterpieces.

These objects were used as containers or
holders of illumination instruments, and
were controlling the distribution of light in-
side the building. They represented an ad-
vanced stage of development of illumination
instruments during the Mamluk period in
Syria and other Islamic regions. Therefore,
because of religious importance, they were
carefully made, and professionally decorated
with religious inscriptions (Macfarlane and
Martin, 2002). They illustrated the words of
The Holy Koran as the Verse of Light: "Al-
lah is the light of the heavens and the earth.
The likeness of His light is as a niche, in
which is a lamp. The lamp in a glass, the
glass as it was a shining star". They also
were decorated with historical inscriptions,
which state that these lamps were ordered
for the Sultans and Emirs to endow for relig-
ious foundations.

Hypothesis of the research

Under the Mamluks' government, Syria
and Egypt were one region; so many vessels
of similar quality and decoration were made
in Syria in the fourteenth century for the
magnificent new mosques of Cairo in Egypt,
the centre of Islamic power at that time.
Members of a warrior caste, like Emir
Shaykhu, rose to positions of great political
power, particularly in Egypt. They were gen-
erous patrons of architecture, and their
mosques and monasteries were decorated
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with fine wares, many of them produced in
Syria. Enameled and gilded glass lamps were
a particular specialty of Syrian craftsmen in
the Mamluk period. Emir Shaykhu was a
powerful figure in mid fourteenth century in
Cairo; between 1350 and 1355 AD, he en-
dowed a magnificent mosque and a college
in the city. Most likely many of their glass
lamps were produced and come from Syria
(Tait, 1991).

Several international museums around the
world are rich in great collections of
mosque-glass lamps. These lamps are, with
doubt, dated to the thirteenth and fourteenth
centuries AD, and are referred to the Mam-
luk period. Unfortunately, in most cases, ar-
chaeologists are unable to authenticate them
and attribute them to their original birthplace
or the place of manufacture, especially when
they appear completely similar to the Egyp-
tian parallels. So the conjectural authenticat-
ing, based on the shared probability, is com-
monly used for referring them to Syria or
Egypt, as a temporal solution for this compli-
cated problem. The following photographs as
listed in Figures 1 to 8, along with their at-
tached comments clearly show the confusion
that occurs in the documentation process of
these objects. This confusion makes the his-
torical information obtained from these ar-
chaeological sources suspect and doubtful.

Art historians, archaeologists and conser-
vators are constantly concerned with the
questions of where, when and by whom an
object was made. Stylistic considerations
combined with aesthetic evaluations and
comprehensive archive studies can usually
provide answers. However, styles were
sometimes copied at locations and times
completely different from those of their ori-
gin, and then investigations of the physical
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properties and chemical composition of the
artifacts are helpful and increasingly applied
to allocate an object to a particular historic
context, to determine the correctness of the
claimed provenance or to explore the tech-
nology used for the manufacturing.

Depending on some artistic and techno-
logical features, archaeologists used to origi-
nate and characterize these glass lamps.
From our point of view, this is inadequate
means, numerous confusions are occuring
because some Egyptian glasses were either
fetched from Syria or possibly, manufac-
tured in Egypt by Syrian glassmakers. So it
was necessary to put an end to these confu-
sions. The characterestic chemical analysis is
the sole means for solving this complicated
problem. It is now one of the most important
assistant applied sciences for archaeology
and history.

According to the Venice Charter (1964),
the assistant applied sciences such as conser-
vation and chemical analysis are highly spe-
cialized operations; their aims are to pre-
serve and reveal the aesthetic and historic
values of the monument and clarify the am-
bigious evidence. They are based on respect
for original material and authentic docu-
ments. It must stop where conjucture begins.
The process of chemical analysis in any case
must be preceded and followed by an archae-
ological and historical study of the monu-
ment.

In recent years, several studies on Syrian
glass of analytical interest have been per-
formed. Nevertheless, some questions con-
cerning the origin of the raw materials are
still open, and some issues involving their
production technology are not yet solved. It
was claimed that Mesopotamia (modern day-
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es Syria) or Egypt was the birtplace of glass
production (Newton and Davison, 1989). On
the other hand, Yamahana mentioned that
glass manufacturing was one of the new
technologies that were introduced by Syria to
other countries such as Jordan and Egypt.
After that, Egyptians began to make their
glass products locally using regional raw ma-
terials (Yamahana, 2000).

It has been recently suggested that the
chemical distinction between Egyptian and
Mesopotamian glass reflects the use of Egyp-
tian raw materials for making these glasses
which is different from those used for mak-
ing glass in Syria. It is also possible that
those glasses are manufactured by Syrian
workmen in Egypt. According to recent stud-
ies (Rehren, 2004 and Abd-Alla, 2006), it
was assumed that Egyptian glasses were
made using local raw materials: sands, lime,
and mineral natron from the Wadi Natrun as
the main alkali source, whereas Mesopotami-
an glasses were made using local raw materi-
als also: sands, lime, and plant ash as the
main alkali source. In general, the Egyptian
glass is identified as soda-lime-silica glass
whereas the Syrian glass is identified as pot-
ash-lime-silica glass.

As emphasized above, the hypothesis of
the present study stems from and is based on
the latter point. The greatest problem, which
hampered and retarded the application of this
idea for many years, is that the most availa-
ble, traditional techniques of chemical analy-
sis such as wet chemical analysis was de-
structive of glass objects, need substantial
amounts of glass as samples, highly trained
analysts, and require preliminary dissolution
of the glass with hydrofluoric acid or fussion
with sodium carbonate. Therefore, it was im-
possible to apply those, especially on the
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Fig. 1.

Lamp, Mosque, ca. 1285;

Mamluk period (1250-1517)

Attributed to Egypt or Syria

Glass; free blown, enameled and gilded;
tooled on the ponytail

H: 10 3/8 in. (26.4 cm) W: 8 1/4 in. (21 cm)
Gift of J. Pierpont Morgan, 1917 (17.190.985)
Metropolitan Museum of Art, NY-USA.

Fig. 2

Mosque lamp Attributed to Egypt or Syri
late 13th century (before 1285)

(Art Museum Images from Cartography AS-
sociates)

The AMICA Library

Los Angeles- California - USA.

Fig. 3

Enameled and gilt glass lamp
Egypt or Syria

Fourteenth century AD.

H. 35 cm; Diam. 31 cm (max.)
Inv. no. 1060

Museu Calouste Gulbenkian
Istanbul -Turkey.

Fig. 4

Lamp

Egypt or Syria

1340-1350 AD

Glass, blown, enameled and gilded
Height: 27.8 cm

Diameter: 25.9 cm

Museum of Islamic Art in Doha- Qatar
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Fig. 5
Glass Lamp -Mid-14th century

Glass, enamel and gilt. A typical example of
Egyptian articles of the 13th and 14th centu-
ries, this marvelous glass lamp is decorated
with multicolored enamel and an inscription
including the name of the person who commis-
sioned it. In addition, characteristic of the
time is the enamel pattern between the medal-
lions on the body of the lamp. Such lamps
were suspended on chains, and a candle or a
wick with oil were placed inside it.

Hermitage Museum, Petersburg- Russia.

Fig.6

Glass lamp-holder for a mosque
Syria/Egypt, 1300-1325
This lamp is one of the finest pieces in the Ge-
meente museum's rich collection of Islamic
objects. According to the flowing Arabic in-
scription, it was made to order for army in-
spector and head of the Mamluks, Emir

jams ud-Din. It is no coincidence that the
neck is surrounded by a verse from the Koran
reading 'Allah is the Light of heaven and
earth etci..'
Gemeente Museum- Holland.
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Fig. 7

Mosque Lamp

Syria or Egypt?

15th century (?Ak Koyunlu dynasty, 1402 -
1502)

Glass, polychrome enamel and gold

The William A. Whitaker Foundation Art
Fund, 97.13

England .

Fig. 8

Mosque Lamp

Egypt, probably made in Syria

Mid 14th Century AD.

Glass, enameled and gilded

Around the loops on these glass lamps a sec-
ond inscription identifies the Islamic poten-
tate for whom it was made: "By the order of
the noblest authority, the Exalted, the Lordly,
the Masterful, holder of the sword,

Shaykhu al-Nasir

Museum of Islamic Art in Cairo, Egypt.
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complete objects such as those lamps illus-
trated in the previous figures, only in the
case of less valuable glass fragments, can
they be allowed and viable.

At the beginning of the 20th century, mi-
crochemical techniques and spot tests were
developed, which significantly reduced the
amount of sample material necessary for the
analysis. A specific advantage of the classi-
cal micro-chemical analytical tests is that
they provide information on both inorganic
and organic constituents. The greatest disad-
vantage of requiring a separate sample for
each identification could be overcome by us-
ing several separation techniques. Therefore,
it is not surprising, that a number of museum
and scientific laboratories specializing in the
investigation of materials and techniques
used for works of art were established in the
first decades of the 20th century (Mantler
and Schreiner, 2004). Howerver, the inven-
tion of such non-destructive instrumental
techniques for analysing archaeological ma-
terials encourages conducting experiments
on the glass lamps as a scientific method for
distinguishing and authenticating the Syrian
glass lamps according to their characterestic
chemical composition which reflects the use
of Syrian raw materials for making these
glass lamps in the Mamluk period.

The most accurate and non-destructive
methods used for analysing ancient glass
lamps are:

X-ray fluorescence spectrometry (XRF)

XRF is one of the most important and
widely used non-destructive techniques in
the analysis of works of art and historical
materials because it is rapid and accurate,
and can be carried out on equipment that is
available commercially (Newton and Davi-
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son, 1989). Furthermore, this system is used
for qualitative and quantitative analysis of a
wide range of archaeological, crystalline and
amorphous substances. Moreover, XRF in-
struments are able to detect all elements with
an atomic number of about 11 and above
(Shugar and Rehren, 2001). The earliest use
of XRF in this field dates from the early
1970. During the last 15 years, a great tech-
nological effort has been made to develop
semiconductor detectors, miniaturized x-ray
tubes and electronic equipment, and it now
allows one to perform analyses with small
and portable equipment. Since some works
of art, such as mural paintings or mosaics,
statuary, and other large-scale objects, can-
not be examined in the laboratory, in addi-
tion to those that are valuable and complete
objects such as glass lamps in the present
study that cannot be sampled, portability has
added significantly to the efficacy of the
technique. The portable XRF technique gives
the best results when used in conjunction
with other investigative techniques, and can
be used non-destructively on objects directly
(Buyes and Oakley, 1999; Moioli and Secca-
roni, 2000; Mantler and Schreiner, 2000; and
Nishiwaki et al., 2006).

Energy dispersive X-ray Spectroscopy
(EDX)

This technique is non-destructively used
to determine the elemental compositions of
glass, the energies appear as peaks on a vid-
€0 monitor; the positions of the peaks indi-
cate the chemical elements, and the heights
of the peaks measure their concentrations. A
computer program assists in the interpreta-
tions and makes allowance for the mutual in-
terferences of certain elements (Newton and
Davison, 1989). This technique has two ad-
vantages: its qualitative and quantitative de-
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termination, and it just requires a very small
glass as a sample, which could be placed
back again in its original place without any
decay.

Electron Microprobe Analysis (EMPA)

The electron microprobe can either be
used with the SEM or separately. It can be
used on broken surface, or cut sections, of
glass in order to obtain a chemical analysis
from a very small area, using principles like
that of X-ray flourescence (XRF) except that
electrons are used as the exciting radiation
instead of X-rays. The disadvantages are that
it analyses the surface layer only; lighter ele-
ments are harder to measure than heavier
ones, and alkali elements can be forced
deeper into the glass by the charge of the
electron beam. However, the electron beam
methods are useful for determination of spot
compositions in small glass samples, and
provide the type of rapid major and minor
element data that are the most useful for an-
swering ancient glass questions (Mass et al.,
2001).

Atomic Absorption Spectroscopy (AAS)

The atomic absorption spectroscopy
(AAS) was used for quantitative analysis.
This method happens to be the most accurate
available for determining elemental compo-
sition and concentration in the sample. It is
also intensive to certain elements, and each
element must be analyzed individually. This
technique was preferred since it required a
small amount of the samples to be taken. A
number of features make this particulr meth-
od well suited for archaeological specimens;
among these are: the method's versatility: it
is able to detect over 65 different elements,
its sensitivity identifies and determines the
percentages of elements concentrated in the
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sample; its accurancy appears in determining
elements in a sample as small as 10 mg; and
finally the method is efficient in giving con-
centration readings for a solution in a rela-
tively short time (Sababha, 2000). The disad-
vantage of this technique is that it destroys
the sample during the analysis; to overcome
this problem, unvaluable glass fragments
should be used (Buyes and Oakley, 1999).

Experimental work
Glass Samples

It was difficult to obtain samples from
complete glass lamps, therefore collecting un-
valuable fragments of incomplete glass lamps
was the sole means to solve this problem, and
to achieve the desired results. Seven archaeo-
logical fragments of Syrian mosque-glass
lamps have been collected. Three of them
(samples 1-3) are stored at the museum of is-
lamic art in Cairo, and conjecturally are decu-
mented as Syrian glasses from Mamluk period
(7-8 cent. AH/ 13-14 cent. AD). The other four
samples (4-7) have been collected from the ar-
cheological finds discovered at ruins of Raqqa;
the ancient industrial islamic site situated in
northern Syria (see Map 1). They have been
excavated with considerable amounts of glass
and glassmaking debris as part of the Raqqa
Ancient Industry Project. According to the
date determined by archaeologists, they are re-
ferred to the Mamluk period (8-9 cent. AH/14-
15 cent. AD). All these glasses are blowed,
transparent, colourless, and enameled. The de-
scription of these glasses is given in Table 1.

These samples are prepared for analysis in
three forms: for EDX analysis, very small
samples were required; for XRF analysis, the
samples were finely powdered; and for AAS,
the samples were prepared as solutions with
standard. It must be noticed that the chemical
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Sax]oj.le %gz)ggﬁioer)z Datfl/ gent- Visual description

1 Islamic Museum in Cairo |13 -14% Fragment of transparent, colorless and enameled glass lamp

2 Islamic Museum in Cairo |13t -14% Fragment of transparent, enameled and gilded glass lamp

3 Islamic Museum in Cairo |13t -14% Fragment of transparent, colorless and enameled glass lamp

4 Raqqa ruins in Syria 14th 15t Fragment of transparent, colorless, enameled and gilded glass lamp
5 Raqqa ruins in Syria 14t _15th Fragment of transparent, colorless and enameled glass lamp

6 Ragqa ruins in Syria 14t 15t Fragment of transparent, colorless, gilded and enameled glass lamp
7 Ragqa ruins in Syria 14 g5t Fragment of transparent, colorless and enameled glass lamp

Table 1: The visual description of the selected glass samples.

analyses are restricted to only undecorated
glass surfaces, enameled and gilded are not
included.

Analytical methodology

As the obtained glass samples are varied in
their shapes and sizes, three techniques of
analysis have been chosen: EDX, XRF and
AAS. The choise of these techniques depend-
ed on their advantages as non-destructive
methods that are appropriate for the case of
glass fragments.. An EDX unit (model Philips
XL30) with accelerating voltage 30 K.V, at
the Department of Earth Sciences, Yarmouk
University in Jordan, was used for determining
the chemical composition of the samples 1, 2
and 6. An atomic absorption spectroscopy
(AAS Perkin-Elmer model 2380) with air-
acetaylene flam, at the same department was
also used to determine the chemical composi-
tion of samples 3 and 7. A portable XRF
equipment (model Minipal 2) at Faculty of Ar-
chaeology and Anthropology, Yarmouk Uni-
versity in Jordan, was used for microanalysis
to determine the chemical compositions of
samples 4 and 5.

Results and Disscusion

The results of chemical analyses of the se-
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lected glasses, obtained qualitatively and
quantitatively by the three techniques men-
tioned above (EDX, AAS and XRF) are
demonstrated in Table 2.

As shown in Table 2, the results of analy-
ses indicate that the major components of
these glasses are silica (Si02 avg. 71.58%),
potash (K20 avg. 14.82%) and lime (CaO
avg. 7.08%). Therefore, these glasses can be
classified as potash-lime-silica (K20-CaO-
S102) glass, the common type of the region
of Mesopotamia for more than two thousand
years (Shugar and Rehren, 2001).

This composition revealed that the main
raw materials from which these glasses were
manufactured are quartz sands, which most
likely had been fetched from the Syrian coast
as a source of silica, lime as a source of cal-
cium, and plant ash as a source of alkali (pot-
ash). According to previous studies on Syri-
an glass, it is further affirmed that the sand
of the Syrian coast contains a ratio of lime
(CaO avg. 8.7 %), which very proportionally
matches the ratio of the analyzed samples of
mosque lamps.

The sand at the mouth of the river Byblos
on the Syrian coast was reputed over centu-
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Sample | Analytical Oxides (Wt. %)
No. method
SiO, K,O CaO | Na,O | Fe,O3 [ MgO | MnO | ALO; | CI,0

1 EDX 171.80 |[15.17 7.33 - 0.47 3.12 1.37 1.06 0.13

2 EDX (7126 |14.25 8.43 1.46 - 3.33 0.65 0.20 0.42

3 AAS  |71.70 | 16.38 5.69 0.35 1.65 2.42 0.54 0.73 -

4 XRF 7271 | 13.52 7.61 0.18 1.13 3.28 0.36 1.21 -

5 XRF  [72.15 ]13.90 6.42 0.73 1.35 2.97 1.12 1.33 -

6 EDX 16991 [15.70 7.02 - 1.36 4.04 0.89 0.99 0.09

7 AAS  171.57 [14.83 7.09 0.47 1.65 3.20 0.57 0.53 -

Table 2: The chemical compositions of the glass samples obtained by various analytical methods

(EDX, AAS and XRF).

ries (Sababha, 2000 and Rutten et al.,
2005). The use of plant ash as a source of al-
kali instead of soda may be due to the diffi-
culty of obtaining natron salt from Egypt.
On the other hand, it was assumed that these
regions are rich in marine plants (maritime
plants) which, when burned, turned to ash
containing a countable amount of potash and
magnesia, in a similar way to wooden ash
production. Therefore, analyzed glasses
have high content of potash (K20 avg.
14.82%) and magnesia (MgO avg. 3.19%).
Soda (Na20 avg. 0.45%) in these glasses ap-
pears to be an impurity rather than intention-
al addition. These chemical results indicate
that the mineral salts of natron, which have
been used in Egypt as alkali, had absolutely
not been used here. Furthermore, these
glasses were made in Syria by using local
raw materials, even though some of them
were found in other countries, especially

Egypt.

Conclusions

Within the limits of this study, it can be
concluded that:

1. The glass lamps considered masterpieces
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were produced in Syria and Egypt as
lighting instruments. They were endowed
for religious foundations in the Mamluk
period. Now they are regarded as the most
imoprtant glassworks of the Islamic peri-
od.

Authenticating and distinguishing these
objects from parallels in other countries
such as Egypt, represents the main prob-
lem facing the archaeologists and art his-
torians. Much confusion has occurred due
to the complete similarity between them
and those in other countries, particularly
from the artistic and technological fea-
tures.

3. Chemical analysis of ancient glass can de-
termine the raw materials utilized in the
manufactureing of glass, which gives a
clue to its origin. This kind of information
has the potential to characterize ancient
glass technologies in new ways. It could
also provide a means of distinguishing be-
tween the Syrian glass lamps made in Syr-
1a during the Mamluk period and the non-
Syrian ones, particulary those parallels
made in Egypt during the same period.
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4. This study is in agreement with previous 5. Chemical analysis, rather than stylistic

studies, which confirm that the K2O- and aesthetic considerations, appears to

Si02 system glass be regarded as the be the only means that answers all ques-

main composition system of the ancient . . D
P y tions concerning authenticating and dat-

Syrian glass of any typology and forms,

especially during Mamluk period, in ing doubtful Syrian glass lamps, which

which the glass lamps had been widely are still exhibited with conjectural or
produced and traded all over the Islamic doubtful registrations in some internation-

countries. al museums.

Dr. Ramadan Abd Alla: Conservation Department, Faculty of Archaeology, Cairo University,

Cairo, Egypt. E-mail: rmdnabdalla @yahoo.com.
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The author gratefully acknowledges the cooperation of those who submitted the samples of glasses
analyzed, they include the archeaologists in both Syria and Egypt, and the Directors of analyses labs in
both Jordan and Egypt.
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