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This paper serves as a tribute to two outstanding early scientists in the field of archaeological 
science. It has a curious origin for, were it not for a happy series of coincidences, the 
chemical analysis of the set of blue Egyptian glasses which we present here would never 
have been undertaken. The analysis, or more strictly re-analysis, of these glasses stems from 
the chance encounter of one of the authors (NHI) with Professor Patrick Dunbar Ritchie in 
Glasgow, Scotland, in 1980. 

Pat Ritchie had a distinguished care~r as a chemist in industry and academia, latterly (until 
his retiral in 1972) as Chairman of the Department of Pure and Applied Chemistry at the 
University of Strathclyde. In 1934, however, he had been appointed as head of the newly 
formed scientific department of the Courtauld ~nstitute of Fine Art in London. Here, Pat 
Ritchie quickly established the importance of science in the technical study of art and 
antiques. In three short years he undertook several pioneering studies, the most notable of 
which, conducted with Marie Farnsworth, involved the spectrographic analysis of Egyptian 
Glass, later published in the primary journal fG>r the field. 1 This key article is still cited in 
analytical investigations of ~he composition and ~he source of the raw materials of Egyptian 
blue glass. '. . · ' 

. '• ' 

It was thus fortuitous that in 1980 Pat Ritchie's early interest in ancient glass coincided with 
the current activities of one of us (NHI) as head of the newly established conservation 
science department of Glasgow Museums. That Ritchie should then be residing as a next 
door neighbour in Glasgow added a nice touch to this curious saga. As a result of this added 
coincidence, it soon transpired that for more than forty years, spanning his professional 
appointments in Newcastle, Leeds, Birmingham, Glasgow and "post-retiral" in Penang, 
Ritchie had carefully preserved the fragments of glass which formed the basis of the first 
systematic analytical study of the overall composition and, in particular, the role of colorant 
elements in Egyptian blue glass. 

In 1980, these fragments were enthusiastically passed on by Ritchie for safe-keeping and 
possible further investigation. So it is that now, some seventy years after the original study 
by Ritchie and Farnsworth, we present the results of a re-analysis of a sub-set of these very 
glasses. 
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The other author (RHB) is especially pleased to present these comments honoring his 
longtime friend, Marie Farnsworth, who was . instrumental in his entering archaeological 
chemistry. Before joining The Coming Museum of Glass, I had already read some of Dr. 
Farnsworth's publications and, late in 1959, summoned up the courage to telephone her. As 
a result of that conversation, along with her' warm words of encouragement, I realized for 
the first time that it might actually be possible for a young chemist to build a career in the 
scientific investigation of archaeological artifacts. During the years that followed, we 
collaborated and consulted one another on numerous projects. 

Beyond honoring these two pioneering scientists, t~ere was another objective in undertaking 
the analyses described below. It was'not at all our aim to "check" their results. We had every 
confidence that their findings were valid - which, indeed, turned out to be true. Instead, 
we wished to run quantitative analyses that would build upon their earlier findings and make 
their research even more valuable to present-day laboratory scientists and archaeologists. 
Farnsworth and Ritchie were interested in identifying the colorants in these glasses. In 
particular, they were curious about the use of cobalt and concluded that blue Egyptian 
glasses were of two types: dark-blue glasses colored with both cobalt and copper, and light
blue glasses colored with copper only. 

Our new analyses were performed by Dr. Brandt A Rising and his collaborators at Ledoux 
Laboratories. They used inductively-coupled plasma spectroscopy (ICP) for major and 
minor elements, supported by optical emission spectroscopy (OES) for trace elements. 
Silica was estimated by difference .. :Dr. Rising followed our Museum's standard analytical 
procedures using our Reference Glasses A, B, C, and D. 2 

Nineteen of the seventy-three glasses analyzed by Ritchie and Farnsworth were reanalyzed 
quantitatively. All but one are fragments of core-formed vessels. Some were from the 
Palace of Amenhotep III and others from Amarna. It was not possible in most cases to 
connect the samples analyzed with their original identification numbers because only a few 
of them still bear legible numbers. Because of 'space limitations here, it is not possible to 
report the complete set of 'data, so that must remain for a future publication. But we have 
calculated a mean composition thai is shown in the table, along with standard deviations, 
90% confidence limits, and relative deviations. 

Figures 1-3 show the graphs we routinely plot for ancient soda-lime glasses. These contain 
the results for the re-runs of the Ritchie-Farnsworth samples combined with data for 36 
other 18th-Dynasty Egyptian glasses analyzed previously. 3 The latter came from Amarna, 
Malkata, Lisht, and Timna. Only dark-blue and light-blue glasses are included. (The asterisks 
designate oxide values for reduced compositions, that is, the seven major and minor oxides 
have been normalized to 100.00 %.) 

,, 
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90% Mean 90% Stand. R.D. 

C.L. (n=12) C.L. Dev. % 

Si02*d 62.71 65.84 68.97 l.QO 2.9 

NaO* 2 15.61 18.30 21.00' 1.63 8.9 

CaO* 5.81 7.53 9.25 1.04 13.9 

~0* 0.59 1.91 3.22 0.80 41.7 

MgO* 2.95 4.16 5.36 0.73 17.6 

Al20 3* 0.39 1.52 2.65 0.69 45;i 

Fe20 3* 0.45 0.74 1.03 o:i7 23.5' 

The graphs show that the Ritchie-Farnsworth compositions are consistent with those found 
for glasses from the other Egyptian sites. As one example, the MgO* levels are 
characteristically somewhat greater than the K20'~ levels. They also confirm an earlier 
observation regarding differel}ces between dark-blue glasses and light-blue glasses. The 
dark-blue glasses tend to have higher al~a contents (Al20/ > -1.25 %) than the light
blue glasses, but, somewhat curiou5ly, lower potassium contents (K20'~ < - 1.8%.) 4 Also, 
the cobalt colorant introduces sotjle additional manganese (not shown here). More detailed 
interpretations of our findings will be reported in a future publication. 

Strontium-isotope analyses have been run for four of the Ritchie-Farnsworth glasses. Those 
findings were reported in a recent publication surveying such data for more than three 
hundred historical glasses and related materials. 5 Thus, Tennent's rediscovery of the 
Ritchie-Farnsworth glasses also proved valuable:within that context. 

:, i 
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Figure 1. CaO'~ vs. NazO'~ plot for 48 18th-Dynasty blue glasses. 
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Figure 2. MgO'~ vs. K20'~ plot for 48 18th-Dynasty blue glasses. 
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Figure 3. Al20 3 * vs. SiO/ plot for 48 18th-Dynasty blue glasses. 
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