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Ancient Monuments Lab Report No 4183 

TEE ANALYSIS OF SOME MEDIEVAL RED GLASS 

Excavations at Wharram Percy, Yorkshire produced two sherds of opaque red vessel 

glass (AM 791103-4), one from the church and the other from the northern boundary ~k. 

The programme of analyses described below was carried out in an attempt to find 

other glass of a similar appearance and composition. It was hoped that this 

ahCL{or 
work mi~,t suggest a date A area of production for the sherds from Wharram as 

the glass was not from dosel!J-dated contexts. 

The analyses were carried out using ener,ZT dispersive x-fluorescence (XRF) with 

an evacuated sample chamber to allow the detection of some lighter elements. Because 

of the varying size,shape and s"Qrface texture of the pieces of glass, the absolute 

peak heights of the spectra obtained could not usefully be compared directly. In 

order to produce figures that were comparllhle, all the peak heie-,hts were 
'--"" ' 

normalised by dividing them by the corresponding silicon peak height. Silicon 

Cro1 be used in this "lay as it is present as a major element in all glass and, to 

a first approximation, the proportion of silicon in any glass is rougnly constant. 

The reslll ts of the analyses are therefore presented as a series of Mrmalised 

peak heights (see Table 2). It should be noted that different elements fluoresce 

mors or less strongly so no direct comparisons can be made between the columns in 

Table 2; it is comparisons down the columns, iEl bet1:leen ssmples,that are useful. 

To alloH comparison \{i th other quantitative analyses the nonnalised figures given 

in Table 2 can be mul ti;,Jlied by the follo\{ing' factors to give very approximate 

percentag>e corrrposi tions: }'or manganese Um), iron (Fe), co.pper (en) and '2!inc (Zn) 

the factor is .just uIlder one \vhile for tin (8n) 8.11d antimony (Sb) it is t\10 or a 
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li ttle more. The lead cannot be calibrated in the same way but the levels seen here 

probably span the range from a fraction of a percent up to several percent. 

Analytical results are not given for sodium (which wa.a not detectable under the 

analytical conditions used), potassium or calcium. These alkali elements tend to 

leach out of glass so the analysis of a weathered surface, even if it looks 

in good condition, is unlikely to produce figures that bear much relation to the 

original glass composition. Some of the glass was in good condition but other 

pieces showed varying degrees of decay from slight iridescence (eg sample 7) or 

a matt surface to deep weathering and co=espcmding colour changes (eg samples 4 and 5). 

Analyses ,-Tere made on three different areas on sample 5 which appeared red, pale 

green and. buff respectively; these results are given in Table 3. Small differences 

are not significant and are more likely to be due to experimental variation than 

Table 3 - i'lultiple analyses on sample 5 

xnF Peak heights normalised to silicon 

Glass 
Colour 

Red 

Pale 
Green 

Buff 

Ti 

.05 

.10 

.06 

En 

.19 

.37 

Fe Cu Zn 

1.08 1.11 .12 

4.45 1.12 .12 

4.25 .09 

Pb 

.43 

.68 

Sn 

.04 

.05 

.06 

Sb 

an.'f real differences in cosposi tion. HmTever, the most,,eat!1ered (buff) glass 

showsm./l.nST iron and lead and lOHer copper levels than the least changed (red) glass. 

The extra iron "Hill ha:-v8 been deposited in the decayed glass from the surroIDldinG' 

soil ~<rhile the extTa lead is not a Teal adcli tion, rather a relative enrichment 

{lu.e to the depletion of other elements. Copper in its redl1ced form, cuprous oxide, 
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colours glass red. As the glass decays the copper ceases to be protected and is 

oxidised to the cupric form which is coloured green. It is no longer as strongly 

bound to the glass and so tends leach away, leading to lower copper levels in 

the glass. For these reasons the analytical results given in table 2 are all 

from the least weathered areas of the various samples and small differences are 

ignored .,hen comparing individual samples. 

In order to make the analytical results easier to compare they are plotted graphically 

in Figs 1-2. The vertical scales for the different elements are not all the same 

but have been adjusted so all the results can be fitted onto two pa-,;es.--·, 

Similar patterns of histoe;ram bars represent similar compositions while results 

that look very different are different in composition. 

One immediately obvious difference is in the amolUlt of lead the glass samples 

contain. The highest levels are in the middle Salwn glass from Hamwih with the opaque 

red glass (samples 8 and 9) containing more than the streabJ, translucent glass 

(samples 10 and 11) which is red 'diluted' with colou:rless glass. 'These latter 

t1>fO samples are also unique in that they are the only glass analysed ",hich contained 

detectable levels of antimony. Antimony can act either as an opacifying agent or 

as a decolouriser; the latter is more likely in this case though the glass contained 

maAcc;anese which 8~SO acts as a decolouriser. ill four of these sherds Vlere small 

and thin and came from fairly smallvellsels. T'n.e next group of glass (based on leai!. 

content) is samples 1-5 elli!. the final, 101'1 lead croup, samples 6-7 ani!. 12-14. 

rille very 10H lead s3IIrpleo 9.:[,8 not ~.1 ctih.erent c:roup. Hm'18ver, samples 12-14 2.1:'e 

(semplo 12) or 110 zinc. Iron is the dominqnt element Hi th insufficient; ma".'1{iEttl.eSe 
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to conteract its darkening effect on the red glass. All these glass samples are 

dark and have black streaks in the dull red glass. They are also all lumps of 

glass rather than vessel sherds; perhaps they ~Tere all discarded because of their 

poor colour. Tbe \{ealden €lass (s8,mple 12) is of 14th century date (Kenyon 1967, 

161) while the Italia.'l glass is 5th to 6th century. Tbeir wide spatial 

and temporal separation should perhaps be taken as a '''arning against grouping 

analytic2l results without d.ue rec;ard to their archaeological provenance. The 

two other 10VT lead red glasses axe both translucent and are typified by 10VT levels 

of all colouring elements. Both are thicker than the glass from HWMih and are 

sherds from la.r.ge vessels. Sample 6 contains zinc, 'Thich probabl;,' got into the glass 

"fi1.en brasG 'Has added as a source of copper. Sample 7 contains no zinc but instead 

has some tin. The tin is probably l)rOsent mainl;yr in the m8xbled Nhi te core of 

the €'lass where it acts as an opacifier rather than in the transulcent red glass 

itself. Both these samples axe Hell made from selected, relatively pure ravl ma.terials 

rrhe final Group of samples are the mediTUTl lead opaque red vessel sherds (samples 1-5). 

rIhe samples come trom thJ7ee sites and it CDD be seen that the duplicated samples 

(1 and 2, 4 and. 5), vlhich prob81)ly COme from the sarlle vessels, 8,re closer to each 

other in composi tioD ti18,11 they are to any of the remci.ning samples. HO\<lever, 

these fi\re samples do all have a family likeness; they contain major aIn01Lnts of 

both copper 2nd iron (thonG;,} the pyoportions vB.ry) toc;etheT ~:li tb more minor 

.?JTlO1..1nts of El2nca118Se, zinc 2nd tin~ I "W01llc1 8ug'gest that they ;,'Jere all D18.c!.e to the 

same recipe but COrle frma different batches of glass ~ \-ihether they all come .from 

one centre 0]::' the :recipe vIas \"ridel~;r knot,rn cannot 08 said.; further Ho:ck miGht help 

to cla.rify t ... his point.. They do h01'18ver 8.c-.cee J.~oughly as to date.. Sample 3 \Vas 



found in the fill of a cesspit with early14th century finds, which was sealed by a 

15ih'centu..""Y wall while samples 4 and 5 are probably131h centur"J in date. The 

Wharram sample from the church is unlikely to be later than the early 14th century. 

Opaque red glass vessels are ~lidely though not commonly fotmd throughout the medieval 

period. Charleston (1900) records examples from seven sites in the British Isles 

(including our sample 3) as I;ell as· further vessels decorated ~Iith opaque red threads; 

most seem to date to the 13th or 14th late centuries. He suggests they may have 

been made in England as red glass was found in a crucible at Chaleshttrst (sample 12) 

though it has been shown here that these t~lo samples at least are of rather different 

compositions .. 

Nedieval red glass vessels are also kno>m in Ita.l.y and from Corinth. Harden (1966) 

pliblished some analyses carried out by Robert Brill on material from Salpi (Italy) 

and Corinth 'vhich are of very similar compositions. In some ~layS they are also 

similar to our samples 1-5 as they contain a fe" percent of iron and COpper together 

"Iit', a lesser amount of mal'.ganese. The other '.llements ho,rever do not agree as 

Hell; the medi terrane all. g'ln,ss contai.ns only ver:I 101'[ levels of tin and the lead 

levels are all under 0.1%.-

'- ,Zinc was only d.etectable in one of five 82Jllples~ 

.Arbman (1937, 252) too (J\Jotes ibe results of some dll21yses a.-f coloured glasses .. 

One of tJ.1.ese 8anrpleG vIc.S 00' op2.q."ue red L:lass froQ. AI11ier in Luxembnrc;_ 1J:lne glass-

house here is probabl:r 11 th or 12th century Dut ho.s been dated 8,S 12,te as the 
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13th century (Harden 1971, 89). The analysis does not cover the full range of 

elements determined in this study but the iron, manganese, copper levels are again 

comparable with those in samples 1-5 while the lead at 0.4096 is closer to the values 

I woul,} expect in these samples. 

These other analyses do not really help to solve the problem of the source of the 

opaque red vessel glass like that from liharram Percy. ~'hey should perhaps be taken 

as a caution in reading too much into similaxities based on incomplete analyses; 

the most striking differences beh-Teen the med.i terrane an glass and that from 

Luxemburg is not in fact in the coloumnts but in the alkalis it contains. The 

former are soda-lime glasses while the latter is a potash-lime glass with high 

Jevem of both lime and alumina. Perhaps fuller analyses would. break up the groups 

suggested for the samples analysed here. '.!hey could not hOvTever associate the 

samples already 8hOl>111 to be of different composi tiona. 

JUSTINE 3AYLEY 
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Table 1 

Sample 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

- Glass Samples Analysed 

AM Lab Site No. 

791103 Wharram Percy, Yorks 

791104 Wharram Percy, Yorks 

~Iatling House (Site ER 190) 
Ci ty of London 

Wine tavern Street, Dublin 

\finetavern Street, Dublin 

Old Sarum, VIi! ts 

830750 Southampton, Hants 

830746 Hamwih, Hants 

8307 47 Ham~Tih, Hants 

830748 Hamwih, Rants 

830749 Hamwih, Hants 

Chaleshurst lotofer furnace, 
Chidding old, Sussex 

821640 S.Vincenzo, Molise, Italy 

821641 S.Vincenzo, Molise, Italy 

Description 

Opaque streaky dull red vessel sherd 

Opaque streaky delll red rim sherd 

Opaque red vessel sherd 

Opaque red vessel sherds thought to be 
from the same ?jug. Parts of the glass 
had 10feathered and appeared pale green 
and buff. 

Translucent scarlet vessel sherd 
,Ii th a ,T6athered surface which was 
translucent yello~l. 

Vessel sherd, transulcent orangey red 
on either side with a thin marbled 

Wtljte 
opaquekcentral layer. 

Opaque dull red vessel sherd 

Opaque dull red bessel sherd with 
opaque yello~1 trail. 

Translucent streaky crimson vessel sherd 

Translucent streaky crimson vessel sherd 
;li th opaque yellotof trail. 

Dull streaky red-bro,m glass deposit 
in a crucible. 

Dull liverish-red streaky glass lump. 

Dull liverish-red streak-,)' glass lump. 



Table 2 - Analytical Results 

XRF Peak heights normalised to silicon 

Sample 
No Ti !lIn Fe Cu Zn Pb Sn Sb 

1 .04 .05 .53 3.38 ? .12 .08 

2 .03 .02 .42 2.78 ? .08 .06 

3 .04 .30 1.28 .94 .17 .34 .04 

4 .06 .23 2.83 .71 .10 .34 .04 

5 .05 .30 1.88 1.11 .12 .30 .04 

6 .04 .24 .32 .43 .07 

7 ? .11 .15 .02 .02 .04 

0 .05 .23 1.01 .97 .16 1.91 .06 u 

9 .13 .42 1.28 1.47 .35 2.59 .08 

10 .03 .13 .47 .23 .04 .73 .03 .02 

11 .03 .18 .49 .44 .05 .48 .03 .04 

12 .03 .16 1.12 .56 .04 .04 

13 .04 .28 2.28 .80 .04 

14 .06 1.08 3.89 .83 .051 -
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