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Chapter1

Glass Mosaic Tesserae
from the 5th to 6th
Century Baptistery of
San Giovanni alle Fonti,
Milan, Italy

Analytical Investigations

Elsabetta Neri, Marco Verita and
Alberto Conventi'

Introduction

During the period in which Milan was the capital city of the
western Roman Empire (ap 286-402), many new buildings
were erected as a result of imperial patronage. These buildings
followed contemporary aesthetic criteria, not only
architecturally but through interior decoration as well.* This
new style of decoration can also be found in a number of
Milan’s Early Christian buildings, such as the mausoleum and
the basilica of San Lorenzo.’ Within this historical-
archaeological framework, which is still unclear because of the
poor preservation state of the buildings. it is likely that mosaics
played a significant role. This raises a number of questions.
Which artisans made the wall inlays where glass pastes and
marble coexisted? Were glass tesserae produced locally or
were they imported? Were they newly made or reused?

Previous hypotheses have argued for the presence of a
workshop in Milan that produced coloured glass for tesserae
made in the 4th to 12th century. Though not an
unreasonable proposition, this hypothesis still lacks sound
evidence from an archaeological point of view and an
accurate definition of historical and stvlistic contexts. Asa
result. differing conclusions have been formulated as to the
origins and dating of the workshops and their products.!

In the course of the present investigation, the materials
uncovered in the collapsed layers of the Baptistery of San
Giovanni alle Fonti in Milan have been examined. X-ray
microanalysis and scanning electron microscopy have been
used to identify the nature of the glass, colourants, pigments
and opacifiers of coloured and gold leaf tesserae, and to
point out similarities with and differences to contemporary
tesserae recovered from other sites.

Samples

Arecent archaeological investigation has demonstrated
that the baptistery of the Milanese episcopal building
complex was built in the second half of the 4th century and
sponsored by Bishop Ambrose. Parts that had been
destroyed were later rebuilt by Bishop Laurence between
the late 5th and early 6th centuries. It is most likely that the
mosaics date to this later period, and Magnus Felix
Ennodius mentions these wall decorations in his celebration
of Bishop Laurence’s involvement in the rebuilding of the
baptistery. In 1333. a systematic dismantling of the mosaics
was ordered.”

The majority of the materials of the mosaic decoration
were found in the demolition layers of the building during
excavations carried out by Bignami towards the end of the
1gth century and Mirabella Roberti in the 1960s. Their finds
include 271 pieces of mosaic fragments and loose tesserae.
which was slightly less than 1% of the supposed original
mosaic surface.” Some fragments are actually conserved in
the baptistery’s ‘antiquarium’,

According to the colour percentages of the excavated
tesserac, the mosaic must have had a gold ground, while
green-blue tesserac were most prominent in the decoration.
Up tofive or six colours were used, each one in a variety of
hues. sometimes both translucent and opaque. Several slab

edge pieces have been found of both coloured and gold leal
tesserae (the latter amount to approximately 20% of the
preserved tesserae). This allows the suggestion that the glass
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cakes were cut in situ, though it cannot be conclusively
excluded that these were reused materials.

Because of the severe deterioration of most of the tesserae,
which were completely covered with vellowish and white
weathered glass, a soft abrasion treatment and observation
under the optical microscope was necessary in order to
identify their real aspect and chromatic hue, As far as
possible, all the colours were sampled for all different hues,
including both opaque and translucent types, as well as the
different kinds of gold leaf tesserae.

The analyzed tesserae comprised: four opaque blue
tesserae (F5, BL.op1,2,3), two translucent ones with many
bubbles (BL.b1,b2) and a transparent one (A1}; three opaque
vellow tesserae (F1, F2 and By4) and two translucent yellow
ones crossed by micro-fractures (Gira, Giib); five green-
vellow tesserae with yellow pigments, two opaque (E1,
Ve.Gir) and three semi-opaque (F3, Fy and Vera) ones; one
light green tessera with white particles (A2), a set of five
tesserae of an unusual anise green colour (from Ver to Ves;
with increasing colour intensity) and one emerald green
tessera (Veb): two red tesserac (C2 and Di), one red-brown
(Bri), and two orange tesserae with dark veins (F6, Ar.d);
and. finally, two tesserae of a particular purple-brown colour
(Vi.b weathered, Vi.c well preserved); one black tessera (Ne1)
and an opaque white one (Bir) (seec Table 1).

With regard to the gold leaf tesserae, these were classified
into two groups according to the aspect of the transparent
glass: yellow-green hues in the first group (analyzed: Bic, Bos,
Bic, Cis, Das, Ezs, Au.as; the final s or ¢ indicate respectively
the glass of the support or of the cartellina) and well
decolourized glass in the second group (sample Auis). In many
cases the cartellina was absent or completely weathered.
Small fragments of the gold leaf were sampled and set on a
suitable sample holder to determine their composition.

Analytical techniques

Glass fragments requiring analysis were dry cut from the
tesserae and embedded in cross-section in acrylic resin in a
teflon mould. The discs containing up to six fragments were
ground and polished with diamond pastes down to a 3pm
grain size.?

The polished sections were observed by optical
microscopy in reflected light (Leika MZ12) and by scanning
electron microscopy (Philips X1 30) in backscattered mode,
where the grey levels indicated areas with different chemical
compositions. Semi-quantitative identification of the
opacifiers and pigments was performed by energy dispersive
N-ray microanalysis (EDAX). The quantitative X-ray
microanalysis was undertaken using a Cameca SX-50."
Various reference glasses of certified composition were
emploved to improve the accuracy of the analyses. The
EPMA setting used in this work allows most of the oxides to
be analvzed in concentrations as low as 0.02-0.05%. Before
SEM and X-ray analysis, the surface of the samples was
carbon coated.

Results

The quantitative chemical compositions of the tesserae are
reported in Table 1. Average values are reported for the
coloured tesserae, which also include the glassy phase and
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opacifying or colouring particles. Herealfter, the base glass
composition (composition of the transparent glass to which
colourants and opacifiers were added) is discussed separately
from colourants, pigments and opacifiers.

Base glass

The composition of the base glass was calculated by
subtracting from the composition of the ‘coloured glass’ the
content of colourants, decolourants and opacifiers and then
normalising to 100 wt%. The differences in the content of
some oxides in the base glass allow a few compositional
groups to be established.

The composition of most of the tesserae is in agreement
with the dominant glass type from the Roman period until
the 8th to gth century and is composed mainly of sodium,
calcium and silicon oxides (soda-lime-silica glass), with
potassium and magnesium oxides each below about 1.5% and
phosphorous below 0.2%. Natron, a sodium carbonate
mineral associated with lower amounts of chlorides and
sulphates from Egypt," was the flux used to produce this
glass, It was mixed and fused together with a silica-lime sand
in which quartz and calcium carbonate were present in
suitable ratios to make glass. According to Pliny (Nat. Hist,
XXXVL 192),* this type of sand was quarried in a few sites
such as the mouth of the River Belus (presently Na'aman,
between Haifa and Acre in northern Israel) and the River
Volturno (north of Naples, Italy). Archaeological evidence
and analytical investigation suggest that in this period the
practice of making glass was carried out in a limited number
of places located near the sources of these raw materials in
tank furnaces where several tons of glass could be melted.
Once the glass had melted, the furnace was left to cool and
then demolished. Large blocks of transparent glass, slightly
coloured in natural hues ranging from green, yellow to light
blue, were then broken up into chunks of raw glass that were
traded throughout the Mediterranean and Europe and
distributed to workshops where they were remelted and made
into artefacts.” In the case of mosaic tesserae, once the raw
glass had been remelted, it was coloured, opacified and then
shaped into cakes from which the tesserae were subsequently
cut. However, no secondary centres for the production of
glass cakes for mosaic tesserac have been identified up to now.

Analyses of the gold leal tesserae from Milan reveal that
the yellow green glass was obtained by using sand with high
amounts of iron (high titanium and alumina concentrations
are also present) and only partially decolourizing the glass
with manganese. In contrast, the perfectly colourless glass of
sample Au.s was obtained from purer sand (the iron content
is about 30% less than that of the yellow green gold tesserae),
and antimony was used together with manganese for the
decolouration. In both types of tesserae the metal leafis less
than halfa micrometre thick and is of pure gold (Au 100%).
The composition of the cartellina (a thin layer of blown glass
0.5 to o.ymm in thickness covering the metal leafl thickness) is
practically the same as that of the support glass. The optical
quality, however, is different, for the cartellina glass is
homogeneous, while the support glass is heterogeneous and
contains many bubbles.

The orange tesserae and two of the red tesserae (C2 and
D1, not the Bri) are made with a soda-lime-silica glass
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Plate 1 Polished section of fragments of the anise green tesserae

(from left to right: Ve3, Ve4 and Ve5). Long side of the optical
micrograph: 18mm

different from the natron type. In these samples the higher
Mg. K and P contents indicate the use of a soda plant ash
glass, The use of a different base glass melted from a batch of
soda ash and silica sand is commonly found for orange and
red Roman glass."t

Colourants and opacifiers

The colourant of the blue tesserae is cobalt. In these tesserae,
traces of copper (its concentration is too low to modify the
intense colour given by cobalt), lead and iron (in higher
concentrations as compared with other glasses) were
detected. These elements were introduced unintentionally
with the cobalt ore which was added to a glass previously
decolourized with manganese (except for sample Ar). A
number of these tesserae are translucent owing to the
presence of bubbles and rare aggregates of white crystals (Bl
bor and Bl.bo2). Unexpectedly, in sample Bl.bor these
aggregates consist of calcium antimonate, while in sample
Bl.boz2 they are of tin oxide. Even more surprising is the
presence of antimony in the glass of this last sample (Sb O
0.25%), while tin was found only in sample Bl.bo2. To "
intensely opacify the blue tesserae, calcium antimonate
crystals were used.

The *black’ colour of sample Ner is due to the intense
green-yellow colour of the transparent glass obtained by
adding iron and keeping the melt in reduced conditions
(with low oxygen) so as to favour the formation of the
iron-sulphur amber chromophore.

The five anise green tesserae show increasingly darker
hues from sample Ver (lightest colour) to Ves (darkest
colour); this colour is peculiar and infrequent in mosaic
tesserae (PL x). The transparent glass of these tesserae is
coloured with copper and iron; the colour of the first three
tesserae changes to a more marked light blue hue in samples
Vey and Ves. The compositions of the five tesserae are fairly
similar. The observation of the polished sections under the
electron scanning microscope reveals the presence of tin
oxide (SnO , cassiterite) particles up to 150 micrometres in
size, more abundant in tesserae Ver and Ves, which were
used to clarify the colour (PL. 2). Unexpectedly, some
isolated particles of calcium antimonate are also present in
sample Vez. In all these tesserae (except Ver), a certain
amount of antimony was also found dissolved in the glass,
though no calcium antimonate crystals were identified. As

ypol Magn

Plate 2 SEM micrograph of the polished section of a fragment of
the green tessera Vel. Bubbles and aggregates of tin oxide crystals
(white areas) are randomly dispersed in the glassy phase

Plate 3 Polished section of a fragment of the white tessera Bil

opacified with tin oxide. The optical micrograph (long side of the
micrograph: 2.3mm) shows the heterogeneity of the tessera

previously illustrated, a similar result of glass containing
antimony opacified with tin oxide was observed for some
blue tesserae, whilst it was used in Islamic and Venetian red
enamels on glass in the 13th century.”

Sample Veb exhibits a peculiar intense emerald green
colour due to a high copper and lead concentration (the lead
content is probably related to the use of a copper-lead metal
slag as a colourant). In the section examined under the
optical microscope, some isolated yellow particles were
observed alongside numerous white particles. X-ray
microanalysis revealed that the yellow particles were
composed of lead and tin and the white particles were tin
oxide. Antimony was also detected in this tessera, but no
crystals containing this element were found. The dark green
colour of the transparent glass of sample Ve.Gi.1 (coloured
with iron and copper) was modified by adding lead stannate
vellow particles. Rare tin oxide white particles were
identified, maybe as a result of the decomposition of yellow
pigment particles.

Sample Bir 1s an opaque ivory-white tessera with very
interesting analytical features. When examined under the
optical microscope it appears to be a rough, heterogeneous
tessera with white particles (PL. 3). When examined under
the SEM the particles are distinguished in large geometric

Glass Mosaic Tesserae from the 5th to 6th Century Baptistery of San Giovanni alle Fonti, Milan, Italy | 5



Plate 4-b SEM micrographs of the polished section of the white tessera Bil. White areas correspond to tin oxide crystals and aggregates

crystals and micro-crystals often grouped in clusters (P1.
4a). Both geometric and micro-crystals are made of tin
oxide. The clusters show an elongated form, which indicates
a rapid stirring of the melt and pouring into slabs (PL. 4b).

Pigments

Among the mosaic tesserae of the Baptistery of San
Giovanni alle Fonti, yellow and green-yellow tesserae are
most abundant. Minute yellow crystals (in the order of a
micrometre in size) are dispersed in the colourless or green
glass, individually or aggregated in particles a few tens of
micrometres in size. The crystals and aggregates are
arranged in layers, which indicates that they were added to
the molten glass and roughly mixed: X-ray microanalysis
revealed the fairly homogeneous composition of these
pigments, which consist mainly of lead and tin (PbO
58-62%; SnO, 28-32%), beside silica (SiO, around 5%) and
iron (Fe O_1%). This composition corresponds to lead
stannate yr;:] low crystals.

The orange samples F6 and Ar.d were obtained from a
transparent glass of the soda ash type to which considerable
amounts of lead (PbO 27%) were added, together with
copper, iron and lower amounts of tin and zinc. The
colouring element is the copper, which forms very tiny
cuprite crystals (Cu O), orange in colour. The dark layers

Plate 5 SEM micrograph of the polished section of a fragment of
the red-brown tessera Bri

6 | New Light on Old Glass

correspond to transparent green zones free of pigments or to
opaque red zones coloured by large dendritic crystals of
cuprite. Lead, iron and zinc, which are commonly found in
orange glass of the Roman period, are elements that favour
the separation of the pigments from the melt during cooling
(this phenomenon occurs only with suitable redox
conditions). As for red glass (see below), it is probable that
these elements were introduced through copper slag."

In the red tesserae C2 and D1, the base glass is of the soda
ash type, coloured by minute spheres of metallic copper and
less abundant, but larger dendritic crystals of cuprite. The
separation of the colouring compounds from the melt was
favoured by the addition of iron, probably as ferrous oxide.
This compound also modifies the colour, shifting it
progressively to a red-brown hue. High concentrations of
lead, tin and zinc were found, probably added as a metallic
slag of copper. The red brown tessera (Bri: natron-type glass)
shows opaque dark red streaks alternated with transparent
green ones. The red colour is achieved by metallic copper
particles; the concentrations of lead and tin are lower than
those of the other red tesserae, but the iron content is higher.
The chemical compositions of the red and transparent green
streaks are similar. In the latter, the pigment has dissolved
and the copper ion determines the dark green colour. The
SEM analysis reveals a heterogeneous situation, showing the
presence of tin oxide particles or aggregates and glassy
streaks rich inlead (PL 5).

A group of tesserae with peculiar colours were obtained
through specific techniques. In order to obtain the green-
yellow colour of tessera (VE.1a), yellow (lead stannate),
white (cassiterite), black (not identified) pigments and
fragments of terracotta were added to a green bubble-rich
transparent glass coloured with copper and iron (lead, tin
and zinc are present also in this case) (P1. 6). Another
sophisticated technique was used to prepare the purple-
brown tesserae (Vi.b e Vi.c), obtained from a transparent
purple glass coloured with manganese, to which lamellar
reddish iron particles (probably haematite, ferric oxide)
were added. The lamellae are often aggregated in larger
particles (PL 7); their irregular dispersion in the glass and
the presence of bubbles suggest that this colourant was
prepared separately, added to the molten glass, quickly



Plate 6 Optical micrograph of the polished section of a fragment of
the green-yellow tessera VE.1a. Long side of the micrograph: 2.3mm

stirred and poured into slabs to avoid dissolution of the
pigment. As far as the authors know, this colouring
technique has never been found in mosaic tesserae.

Devitrification crystals

Needle-like or geometrically shaped, sometimes aggregated
crystals are present in many tesserae in varying amounts,
particularly in red, yellow and black tesserae. These crystals
are made of calcium and silica, two of the major components
of glass, and separate from the molten glass when it is kept at
around goo®C (this is the temperature at which the molten
glass was apparently kept before being poured into slabs). In
some the ‘devitrified crystals’ reached a considerable size (for
instance in the black tessera), thus increasing glass fragility
and causing serious problems in cutting the tesserae.

Discussion

The picture resulting from the analyses is fairly complex.
Some distinctive features emerged when the tesserae from
the baptistery were compared with tesserae from the
basilicas in Rome and Ravenna. Green and yellow tesserae
were opacified with lead stannate particles and show a
refined modification of the hue obtained by sometimes
adding terracotta fragments and black pigments. The
unusual anise green colour was obtained through the
introduction of copper and iron, and lighter hues were
achieved through increasing amounts of tin oxide crystals.
These crystals were used to colour the white tessera. The
purple-brown colour was achieved through a transparent
purple glass coloured with manganese to which red flakes of
iron oxide were added. In contrast, red and orange colours
were made following the Roman tradition of glassmaking,
with some idiosyncrasies that bring them more in line with
practices in the Ravenna region.

The blue tesserae opacified with antimony (Bl.bor) may
be reused ones following the Roman tradition or imported
from other production sites (for example Rome). The lighter
blue translucent tesserae, containing some antimony
dissolved in the glass (indicative of the remelting of glass
culfet), were clarified with tin oxide crystals. It is well
known that in several periods the production of the blue
colour was difficult not only for technological reasons but

Plate 7 Optical micrograph of the polished section of a fragment of
the purple-brown tessera Vi.b. Long side of the micrograph: 1.8mm

mainly as a result of the difficulties in acquiring the cobalt
ore. This shortage was compensated for by remelting
recycled blue glass.”?

Base glass

The majority of the analyzed tesserae show a typical Roman
glass composition. Some sub-groups can be distinguished,
following a classification of the Roman glass.

A first sub-group includes the gold leaf tesserae
characterized by a yellow-green hue, some yellow tesserae
(F1, F2, B4) and the green-yellow tessera Ve.Gir, all of which
display high Na, Mg, Al, Fe and Ti contents with low Si and
Ca contents. These compositional characteristics are
compatible with a natron glass termed HIMT (high iron,
manganese and titanium), which was widespread in Europe
and the Mediterranean area between the 4th and 7th
centuries.” The geographical source of this glass has not yet
been identified although some authors suggest an Egyptian
origin. However, the provenance of the raw glass is not
significant enough to establish the production site of the
mosaic tesserac. In the present case, it was remelted to
obtain glass cakes in secondary sites, which were probably
far from the primary glassmaking centres. Identifying the
provenance of raw glass is of great help in establishing trade
routes and, consequently, the contacts that existed between
different towns."

A second natron sub-group characterized by low Ca, Mg,
Ti, Fe and Al contents and high Na content includes the two
yellow tesserae Gira and b, one blue Ar as well as the gold
leaf tessera Aus. This type of glass is characterized by the
use of antimony in association with manganese as a
decolourant in the production of clear glass.*”

The analysis of the orange tesserae reveals that the
chemical composition is comparable to those of coeval
mosaics in Rome and Ravenna. In contrast, the composition
of the red tesserae differs from the Roman ones in the
presence of high concentrations of tin and zinc (generally
absent or less than 0.1% in Roman tesserae). Compositional
similarities found in a red tessera of the Neonian Baptistery
in Ravenna,* suggest that both the Milanese and Ravenna
mosaic tesserae, or at least a proportion of them, were made
at the same site. It is interesting to observe that the red
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colour was widely used in Milanese mosaics, as if it was a
readily available material.** However, it must be
remembered that analyses of the mosaics in the Neonian
Baptistery reveal a complex situation, in which important
compositional differences indicate different provenances,
and the presence of reused tesserae remains a possibility.*
This issue deserves further investigation and represents
another peculiarity of the Milanese tesserae in comparison
with contemporary Roman ones,

Opacifiers

In this complex picture the most important innovative
feature of the tesserae of the mosaics of San Giovannialle
Fonti is the use of tin as an opacifier and clarifier as an
alternative to antimony. Most tesserae were opacified with
tin oxide, except for some blue ones opacified with calcium
antimonate. As mentioned before, tin is a novelty among the
opacifiers used in mosaic glass tesserae. In contemporary
Roman examples. antimony was used following a century-
long tradition that would continue in later ages. In contrast,
some of the tesserae in Ravenna were opacified with calcium
antimonate, while caleium phosphate (bone ash) was used in
others. This is a new technique that probably originated
from the Byzantine Middle East.* In a number of blue and
green tesserae opacified with tin, antimony dissolved in the
glass or in the form of sporadic antimonate crystals was also
found. The coexistence of tin and antimony in this kind of
tesserae has no technological explanation. It is reasonable to
suppose that they were prepared by remelting earlier glass
containing antimony, which was then opacified by adding
tin oxide. The use of tin in the tesserae of San Giovanni alle
Fonti seems to indicate an influence of north European glass
technology. * Unlike later opaque glass in which tin was
introduced as a lead-tin calx. no lead was detected in these
tesserae. It is likely that this was still an imperfect technique
(the presence of lead helps the dispersion of the cassiterite
crystals in the melt) that explains the heterogeneity of these
tesserae and the presence of tin crystal aggregates. Because
this technique had never been adopted before for mosaic
glass tesserae. the analyses exclude the possibility that they
are reused materials.

Gold leaf tesserae

The use in the same mosaic of gold leal tesserae made from a
transparent colourless glass or a yellow-green glass seems to
have been a deliberate choice intended to give the gold leaf
(pure gold in both cases) a different luminosity: a silvery
effect on a colourless support and a warmer one on a
yellow-green glass. In fact with the gold leaf being beaten
into thin layers and partially torn. the colour of the support
glass affects the hue of the tessera. This optical effect has also
been observed in experimental tests on modern cakes. The
supposed deliberate choice is supported also by the presence
of both types of gold leaf tesserae, which can be
distinguished by the naked eye, in all the Milanese examples
examined up to now. This mixture can be observed in the
gold background of the mosaics in the niches of
Sant’Aquilino and in the gold sky of the vault of San Vittore.
In these buildings, gold leaf tesserae seem to be mixed
according to an aesthetic principle of imparting movement
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and avoiding excessive flattening of the background, and
also by arranging the tesserae in an uneven way. One can
also observe in the religious buildings of Ravenna the use of
different types of gold. with the support made of a stronger
or lighter coloured glass.* It has not so far been ascertained
whether the two kinds of gold leaf tesserae used in Milan and
in Ravenna were imported from different workshops, or
locally produced with different types of glass.

Though it has been poorly studied. the use of different
types of mosaic gold seems to have been a widespread
practice in the Late Antique and Byzantine periods, to
enhance both the gleam and brilliance so persistently
pursued by contemporary aesthetic principles, mixing
beauty and ostentation,

Conclusion

The analyses of the glass tesserae belonging to the 5th to 6th
century mosaics of the Baptistery of San Giovanni alle Fonti
in Milan provide a complex picture that suggests more than
one possible provenance for these materials.

Some tesserae are similar to those of the Roman and
Early Christian mosaics in Rome. A characteristic of these
tesserae is the use of natron type glass opacified with calcium
antimonate. Some of the blue tesserae from Milan as well as
some green ones fall into this group. The orange tesserae
also belong to the Roman glassmaking tradition. It is not
possible to establish whether the cakes were imported and
then cut in the yard, or the tesserae were reused materials
from previously dismantled mosaics, such as those from
Milan. Itis possible that the mosaic tesserae used in the
imperial buildings in Milan had been made according to
Roman glass making traditions. For historical reasons,
trading contacts between Gothic Milan and Rome in this
period are improbable, although they cannot be completely
excluded.

The red tesserae from the Baptistery of San Giovanni
show some peculiarities, such as unusual tin and zinc
concentrations that can be also found in some of the red
tesserae of the Neonian Baptistery in Ravenna. Further
investigation is necessary to confirm these features and
ascertain production areas.

The purple-brown tesserae coloured with flakes of iron
oxide are a unique example of this technique. The
remaining coloured tesserae were made with natron type
glass. with tin-based white (tin oxide) and vellow (lead
stannate) pigments. While lead stannate was commonly used
in Late Roman and Byzantine glass making technology.” no
evidence has been found for the use of white tin oxide. In
contrast, tin oxide was already used in northern Europe for
the production of opaque glass artefacts, such as enamels
and glass beads, between the end of the 1st century Bc and
the carly 1st century ap. It also appears in some
Merovingian glassware (5th to 6th century), With regards to
the production of glass tesserae, the mosaic in San Giovanni
alle Fonti seems to be the earliest example of this technique.
It is interesting to remember that the glass used for these tin
opacified tesserae was most probably remelted glass cullet.

The divergences from the Roman glass making tradition
might be associated with the presence of the Goths in Milan
between the 5th and 6th centuries. It was the intention of the



sewcomers to maintain a cultural and, at first, a political
-ontinuity with Constantinople. although their presence
mevitably introduced new elements to the already existing
oractices. To support this hvpothesis, it would be necessary
o extend the analyses to glass mosaic tesserae from extant
mosaics of the Gothie period in northern Iraly.” On the

o her hand. itis not unlikely that barbarian populations with
metallurgical skills may have introduced novel details in
#i.~s making, The abundance of vellow colours, peculiar red
olours and the use of' tin are all possible indicators of this,

I hese results reveal a complex picture for the 5th to 6th
entury mosaics of San Giovanni alle Fonti, and substantiate
‘e hvpothesis of a local production centre which has
previously been formulated only on the basis of the

oeesence of a large number of buildings with mosaics in
Milan.
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