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Red glass beads from Riau, Indonesia and blue glass beads from Singapore (all 12th-
14th century) have been an analyzed by INAA.

The drawn red «trade wind» Riauan beads split into two chemical pairs and two
singles. A comparison of this chemically heterogeneous group with similarly colored
beads European beads shows a number of similarities and differences. All are made
of soda-lime glass and all are colored with copper. The Riauan beads are much higher
in Al than their later European counterparts, and are much lower in Ca and Mn. They
are also low in Sn; more similar to 18th century European red beads than to their 17th
century European counterparts. The overall major elemental chemical similarities
may indicate that red glass-making recipes/technologies traveled from east to west.

The mandrel-wound, cobalt-blue beads from Singapore gave only one chemically
similar pair. Five of the beads were made of potash-lime glass, while one of the beads
was made of soda-lime glass, as are most later European royal blue glasses. The soda
glass bead is enriched in Al and depleted in Ca. But, it is depleted in Cl. All of the
cobalt colored beads contain As, with As/Co ratios of d"2. So, two distinct technolo-
gies/recipes are associated with the manufacture of cobalt blue glasses in the East.

The attempt to discover the provenances of these beads is an important part of
the study of early southeast Asian trade with the civilizations east and west of the
region.
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From the early 1st century to the early 5th century, Lezoux workshops have provided
Samian ware. This production is divided in four different periods regarding the tech-
nology. The first century is a period of imitation: the paste is non-calcareous and the
slip is orange and dull with a bad adherence. Afterwards, potters made experiments



to assimilate Italic tradition (calcareous clay; illitic clay suggested for a glossy red
slip; oxidising firing). Follows the «Classical period» with ceramics comparable to
Samian ware from Arezzo and Pisa. Finally, products with dull orange slip of bad
adherence point out the decline of the Empire. The paste remains calcareous though
chemical profiles across the slip to the paste have been analysed with a 2\i step by
Microprobe Analysis for 21 samples chosen throughout all the production.

Calcareous Samian wares mostly of the Classical period show diffusions of ele-
ments (alkali) in the interface slip/paste, which emphasise the role of the chemistry
of the paste on the slip quality. For the determination of clays used for both slip and
paste, ternary plots have been processed with caution: each analysis has been com-
pared to clay analyses to avoid erroneous conclusions due to «ratio effect» in ternary
diagram. Illite had only been used for the slip of «classical period» wares. Otherwise,
slip and paste are mainly of smectites or mixed layers illite/smectite composition.
Iteration on slip analyses lightens a possible adding of hematite during the imitation
period. Furthermore, a layer of hematite has been excavated in one workshop.
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The composition of glass fragments (21 elements) was determined by inductively coupled
plasma atomic emission spectroscopy (ICP-OES) after acid dissolution; UV-Vis-NIR re-
flectance spectroscopy was used to probe into the mechanism of color formation.

The samples were specimens from glass production processes (ingots of raw glass
and wasters) and fragments of artifacts (chalices, lamps, window panes) excavated at
the Crypta Balbi in Rome and dating from the eighth century AD.

The chemical analysis reveals for all the samples a soda-lime matrix. The reflec-
tance spectra indicate the presence of Fe (II) and Fe (III) ions in different relative
amounts in blue-green, green, yellow-green and yellow fragments; manganese deter-
mines the color of a purple glass, and copper and cobalt are present in blue glass.
Relatively high contents of copper (up to 1% CuO) are also detected in green and
blue-green samples; associated with the presence of relatively high amounts of anti-
mony (up to 1% Sb2O5) and lead (up to 1.5% PbO), this suggests recycling of glass in
the production processes, including opaque mosaic tesserae.

The base composition of the fragments does not reveal significant differences with
respect to that of previously analyzed fragments excavated at the same site and dat-
ing from the seventh century; this suggests that glass-makers were still following the
well established soda-lime recipe without experimenting with new ingredients. How-
ever, glass from the eighth century is generally richer in copper, antimony and lead;
this may suggest a greater recourse to recycled glass, which may be related to the
reduction of trade exchanges in the Mediterranean area.
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