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A]), Richardson (A]), W. Naylor (A]) and Augustin Conne (AD. With the 
exception of the Richardson pieces it is likely that the engraving on most if 
not all ~ese pieces was carried out by immigrant craftsmen from Central Europe. 
From t~lS moment for a quarter ~f a centu:r crystal glass with wheel-engraved 
decoratIOn was to become the dommant fashIOn. In this respect the illustrations 
of glass in the next international exhibition in london, in 1862, offer a striking 
contrast to those of 1851. 

Fig. 5 

The illustrations are taken from the Official Descriptive and JIlustrated 
Catalogue. The original captions are as follows: 

Fig. 1. A Group of Ornamental Glass Vases, produced by Messrs. Hoffman 
of Prague, and Messrs . Meyrs, Nephews, of Bohemia. 

Fig. 2. Specimens of Ornamental glass, Zollverein. 
Fig. 3. Bohemian Glass'. Rice Harris and Son. 
Fig. 4. Venetian Glass . Bacchus and Sons, Birmingham. 
Fig. 5, Etruscan Vases. Davis, Greathead, and Green. 

The group in Fig. 2 is identified in the catalogue text as from the « Glass
works of the Count of Schaffgotsch, Josephinenhiitte, near Warmbrunn ». 
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COLOURED GLASS AND MILLEFIORI 
IN THE SUTTON HOO SHIP BURIAL 

by 

Mavis BIMSON 

Introduction 

The ship burial at Sutton Hoo, near Woodbridge in East Suffolk, was 
excavated in the summer of 1939 (l). The type and quality of the grave goods 
indicated that this was a royal burial, probably that of Redwald, King of the 
East Saxons who died in 624/ 625 A.D. Among the grave goods were many 
imported pieces, including silver from Eastern Europe and Asia Minor and three 
bronze hanging bowls from the west or north-east of the British Isles, whereas 
the gold jewellery was most probably made at the East Anglian court. 

No glass vessel was found in the grave; the coloured glass and the rnillefiori 
ocmr as inlays in two distinct groups of grave goods. One group consists of 
a mounted gold purse, shoulder clasps, pyramid-shaped slides and a shield mount; 
the other group consists of two bronze hanging bowls with decorated esmtcheons. 

The fundamental difference between the technique of the Saxon jeweller 
and that employed on the decorative esmtcheons of the hanging bowls, is that 
the millefiori in the jewellery is cut - and set - in association with the garnets, 
as if it were itself a precious stone whereas the pieces of millefiori in the hanging 
bowl esmtcheons are embedded in opaque red «cuprite» glass. The differences 
between the two groups are so considerable that they have been dealt with 
separately, technical and analytical problems being discussed in the context in 
which they arose. ) 

(1) The Sutton Hoo Ship-Burial, Vol. I, 1975, Rupert Bruce-Mitford, British Museum 
Publicatio,ns Ltd . A more detailed report on the g lass and millefiori will be published in 
Vol. Ill. 
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Note on Analytical Techniques 

When analyses are to be carried out on objects as fine as the Sulton Hoo 
regalia it is essential that the techniques employed are either non-destructive or 
require samples so small that their loss is invisible to the naked eye. On this 
occasion the techniques employed were X-ray fluorescence analysis for the larger 
areas, and - when small samples could be taken - X-ray diffraction powder 
analysis, emission spectrography, and the scanning electron microscope with energy 
dispersive analysis. 

All these techniques have their limitations ; X-ray diffraction (depending, 
as it does, on reflections from crystal-planes) is only useful when the crystallites 
are above a certain size, X-ray fluorescence cannot differentiate between small 
adjacent areas and gives no information about the lighter elements, and the 
scanning electron microscope is, at the moment, limited in both sensitivity and 
resolution . 

The Gold Jewellery 

As was mentioned above, a characteristic of the Saxon jeweller'S work is 
that the millefiori is set as if it were a preciou's stone. The gold jewellery is 
~et with garn.ets, and with plain blue and millefiori glass; numerically the glass 
IS of lesser Jmportance, the jewellery contains over four thousand garnets but 
less than one hundred pieces of millefiori and these occur only in the pyramid 
slides, the shoulder clasps and the purse mounts. 

The pyramids are set with opaque blue glass, which alternates with garnets 
along the edges, and with simple blue-and-transparent-red chequer millefiori. 
The purse mount has some of the most interesting variants of the basic cheauer ; 
again chiefly in opaque blue and transparent red though there is one inl~y of 
opaque blue and opaque white chequer. 

The shoulder clasps bear interlaced boars whose hips are inlayed with large 
fragments of opaque blue and transparent red chequer, 7 mm. in length, and 
superb. «car~et p~ttern» designs employing opaque white, blue and transparent 
red mIlleflOfi (FIg. 1). Two chequer patterns are employed in the jewellery, 
the small chequer pattem is composed of squares with a mean edge length of 
0.7 mm., though individual measurements may be from 0.5 to 0.8 mm. The 
Jal'ge chequeI' pattemhas a mean of 1.0 mm. (0.8 to 1.1 mm.). The patterns 
of ~ll the millefiori are based, without exception, on variants of simple chequer 
deSIgns though these are used with great sophistication . Detailed examination 
shows that the inlays are selected small areas of large complex slabs of millefiori 
and not complete slices of small rods as is most of the millefiori in the hanging 
bowls. 
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The range of coloured glasses employed in the miHefiori is limited; they 
consist of an opaque white, three shades of blue and a transparent red . This 
transparent almandine-red glass matches the true garnets so perfectly that we 
had considerable difficulty in persuading our colleagues that this was millefiori 
and not a mosaic of glass and garnet until we were able to show streams of 
bubbles in the red glass. Until modern times a transparent red or pink colour 
would be expected to be due to manganese or to be a gold or copper «ruby». 

Fig. 1 

Analysis of a tiny fragment of white and red millefiori which was available for 
mounting for the scanning electron microscope showed that manganese was 
present in both glasses, but in approximately the same amount. However thIS 
is paralleled in a series of analyses of medieval window glasses (2) where ~he 
average manganese (MnO) content of the white glass (the mangane~e bemg 
present as a decolorant) is 1.18 % and the pink glass 1.21 % - the dIfference 
in colour being due to differences in the oxidation state of manganese. .Copper 
« ruby» does not seem to have been known until the 12th/ 13th centurIes, but 

.(2) Private communication from Prof. R.G. Newton concerning his analyses of glass 
from York Minster. 
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gold ruby occurs in the Roman period, as in the Lycurgus cup. Although gold 
was not detected in the millefiori red, the amount necessary to produce the colour 
would be below the Emits of detection by X-ray fluorescence. 

A very much large piece of contemporary almandine-red glass inlay became 
available (3) and we were able to show by qualitative spectrographic analysis 
and examination of the absorption spectrum that in this case the colour was 
certainly due to manganese. Thus though final proof is lacking there are very 
strong indications that the transparent almandine-red glass owes its colour to 
manganese. The use of this reddish glass is also known in millefiori beads of 
the pagan Saxon period, but it is rare even as a simple inlay in jewellery and 
almost unknown in the vessel glass; however it was noted that a very similarly 
coloured glass did occur among a coHection of glass tesserae from Roman wall 
mosaics loaned to the Research Laboratory of the British Museum (4). The 
scarcity of this colour of glass in the post-Roman period leads one to suspect 
that the red glass in the millefiori may represent the re-use of glass tesserae 
salvaged from classical sites. Tesserae have been discovered on Scandinavian 
bead-working sites such as Helgo, and particularly Paviken, and there is support 
from literary evidence such as that in Theophilus Book II Chapter XII (5). 

If the almandine-red glass is derived from the re-use of Roman glass, it 
seemed probable that the other colours associated with it might also have been 
obtained from a classical source, the decisive point being whether the opacifying 
material in these glasses was typical of the Roman or the early Medieval period. 
It has been known for some years (6), that from the second millenium B.C., 
compounds of antimony were employed to produce opaque white and opaque 
yellow glasses, and to opacify other colours such as blue and green. By the 
early medieval period white calcium antimonate had been replaced chiefly by 
tin oxide, and yellow lead antimonate by a yellow, cubic form of lead-tin oxide. 

We were able to show by X-ray diffraction that the white opacifying agent 
in the glass of the millefiori is calcium antimonate; this late occurrence in a 
7th century context lends support to the theory that the rnillefiori may have been 
manufactured from re-used Roman glass. The colour of both the translucent 
and the opaque blue glass is due to cobalt, which is again consistent with re-use 
of Roman glass . 

(3) Through the courtesy of David Brown. Ashmolean Museum 1935-63. From a 
heart.shaped buckle plate from Abingdon. A/S cemetery grave B119 1st half of 6th century, 
possibly continental. 

(4) Collected and loaned to the Research Laboratory of the British Museum by 
Frank Sear. 

(5) There is another literary reference to the use of salvaged tesserae from Ravenna, 
which is quoted by Agneta LUNDSTROM, Bead Making in Scandinavia in the Early Middle 
Ages, p. 6. Antikvariski arkiv 61. 

(6) H .P. RooKSBY, Opacifien in OPal Glasses Th1"Ough the Ages, G.E.C., Journal 
of Science and Technology, Vol. 29, No. 1 (1962), pp. 20·26. 
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The Hanging Bowls 

The second group of very different millefiori, in the Sutton Hoo burial 
deposit, occurs on two of the Hanging Bowls (Fig. 2-3). Around the rim of 
the great hanging bowl are three square escutcheons and three round escutcheons 
carrying suspension hooks. There is also a round escutcheon under the base 

Fig. 2 

Fig. 3 
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and, inside the bowl, a round escutcheon supporting a pivot which carries a 
bronze fish originally decorated with spots of opaque red cuprite glass. The 
escutcheons are decorated with red cuprite glass in which sections of millefiori 
rod and lamp-worked motifs in translucent blue glass are embedded. These 
motifs are sometimes simple rings, others are very elaborate, but there is no 
doubt of their rod-like character (A) . There are also two areas of true enamelling; 
they consist of circles of light blue lead glass in the round escutcheons (B) and 
lenses of a poody preserved pale green lead glass in the corners of the hook 
escutcheons (C). 

The most interesting millefiori are cruciform in design and employ opaque 
red, opaque yellow and transparent green glass (D). It was shown by X-ray 
diffraction analyses that the colour of the yellow squares in the cruciform 
millefiori is due to crystals of cuprite. Cuprous oxide in glass may occur as a 
yellow form as well as its more usual red, the difference being usually considered 
to be due to crystal size. Small areas of this yellow often occur by chance in 
red cuprite glass but it is not easily explained how the glass makers were able 
to control the development of the yellow colour; future work may show us 
whether this was based on variation in composition or control of external 
conditions. In either case the presence of this glass in millefiori indicates an 
amazingly high degree of technical control and know-how. 

Although, in fact, a ,fight iron-green glass, the colour of the transparent 
areas in the cruciform millefiori sometimes looks brown. This is due to reflection 
from the layers of red colour around the outer margins. These red layers, under 
low magnification, have the appearance of diffusion rings though a study of 
their distribution suggests that the colour was applied intentionally. The centre 
squares of some of the cruciform millefiori are also of a very similar red glass. 
Quantitative analysis, carried out on an M9 Microscan, from the margin of a 
yellow square, across the red layers and into the transparent green showed that 
the copper content of the glass in the yellow square was 3.9 % ; this fell to 
0.3 % at the interface with the transparent green, rose to 1.7 % across a red 
layer, fell, then rose to 1.1 % across the next red layer and fell to 0.01 % in 
the centre of the transparent green square. These values for a copper-red glass 
may be compared with those obtained by Hughes C) for the majority of specimens 
of his «less brilliantly coloured opaque red glass» which also contained only 
1 to 2 per cent of copper. Unlike the cruciform millefiori which are conical 
rather than cylindrical, and variable in shape, the remainder of the millefiori 
appear to represent the entire cross-sections of slender rods. In these sections 
the opaque red is again due to copper and the blue to cobalt; the pale yellow 
colourant was indentified by X-ray diffraction as lead-tin oxide and the white 
opacifier as tin oxide : that is - tin-based opacifiers typical of the middle ages 
were being used. 

(7) A technical study of opaque red g lass of the Iron Age in Britain. M.}. HUGHES, 

Proceedings of the P1-ehistoric Society (1972) , Vol. XXXIII, pp. 98·1·7. 
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Conclusion 

At S~ttO? ~oo, two groups of craftsmen .used c?loured g.lass, both plain 
and as ffilllefJOfl, to decorate their metalwork; 10 the Jewellery It was employed 
as if it had been a precious stone whereas in the hanging bowls it was used in 
the context of an enamelling tradition. We also have the interesting situation 
that the Germanic craftsmen employed glass whose composition was typical of 
the classical civilizations and possibly derived from Roman sites whereas the 
craftsmen working in the old Celtic tradition on the hanging bowl escutcheons, 
used glasses containing the new early-medieval opacifiers. 
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