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CHEMICAL ANALYSIS OF LATE MEDIEVAL POTTERY
FROM TICKNALL

By RICHARD JONES
(Archaeology, University of Glasgow)

Anne Irving selected 44 samples of Late Medieval pottery (Appendix B, Table 1), mainly 
from Ticknall (Peats Close, Harpur Avenue) and its environs (Hartshorne) in Derbyshire, for 
chemical analysis by inductively coupled plasma emission spectroscopy (ICP-ES) in the same 
laboratory (Earth Sciences, Royal Holloway University of London) as was the closely related 
pottery examined by Vince (2007; see also Vince 2010) (Appendix C, Table 2).  Concentrations 
of 32 elements were determined (Appendix B,Table 1). 

The five pottery types are: Coal Measures Whiteware, Coal Measures Purpleware and Coal 
Measures Orangeware; Midlands Purple and Cistercian ware. 

The chemical data set was examined in two ways:  with bivariate plots (one element content 
plotted against another) – not shown here – and by the multivariate technique of principal 
components analysis (PCA) giving a plot of the first principal components, PC1 and PC2. The 
data was normalised against the aluminium content to account for the effects of dilution by 
varying silica content in the fabric; Vince (2007) applied the same procedure to his ICP-ES 
data set.

Anne Irving posed three questions. 
Question 1:  
How similar or dissimilar are Vince’s Midlands Purple and Cistercian ware found at Peats 
Close and Church Lane to the same wares analysed here found at Harpur Avenue?

This question was tackled by combining the two data sets and applying PCA. In Fig. 1 
(Appendix A) a number of groups are apparent which show small, subtle distinctions in 
composition: 

A: Midlands Purple from both studies
B: 4 Cistercian samples of Vince and 1 of this study 
C1: 3 Cistercian samples of Vince and 2 of this study
C2: 2 Cistercian samples of Vince
C3: 2 Cistercian samples of Vince and 1 of this study

It looks likely that the Midlands Purple analysed in the two studies was made in the same or 
very similar location.  There are two outliers in group A: Vince Midlands Purple 3 (TMP3V) 
is closer to the Cistercian samples in group B, and it differs from Vince Midlands Purple 
7 (TMP7V). For Cistercian ware, however, there is a contrasting situation as this ware is 
distributed across Group B and Groups C1, C2 and C3.  Apart from C2, all of these groups 
(ie B, C1 and C3) include examples from both studies. The members of B are surely different 
from those of C1 in several elements including Co and Ni which are origin sensitive. At 
present it is suggested that C1, C2 and C3 have the same general origin but the source of B is 
somewhat different.
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Question 2: 
Are the Coal Measure types from Ticknall closer chemically to the Midlands Purple and 
Cistercian produced in Ticknall or to sherds from one of the known Coal Measures production 
sites (Rawmarsh, Firsby, Chilvers Coton and Brackenfield)?

Again this question was examined by combining the relevant data sets and applying PCA with 
the implicit assumption of compatibility of the two data sets. Fig. 2 (Appendix A) shows that 
Group 1 encompasses the Rawmarsh, Firsby, Doncaster, Rotherham Barnburgh and Croydon 
samples but overlaps slightly with the Ticknall samples of all types which make up Group 2.  
Thus the simple answer is that the Coal Measure types from Ticknall are closer chemically to 
the Midlands Purple and Cistercian produced in Ticknall than to sherds from one of the known 
Coal Measures production sites. The addition of Vince’s Nottingham data expands Group 1 
further away from Group 2.

Question 3:
Are the Hartshorne and Ticknall samples indistinguishable? 

Fig. 3 (Appendix A) shows the relationship between the samples from Ticknall, Hartshorne 
and Chilvers Coton.  Those from Hartshorne are more uniform than those from Ticknall. 
The Chilvers Coton samples stand well apart. Comparing Hartshorne and Ticknall alone in 
Fig. 4 (Appendix A), there is again a spread of Ticknall samples along PC1 contrasting with 
the variation among the Hartshorne samples which occurs along PC 2; this latter component 
accounts for a (much) less significant proportion of overall variation in composition. In sum, 
the samples from the two centres are very similar, only the Harpur Avenue Whitewares and 
two Harpur Avenue Orangewares being slightly different having higher scores on PC1. This 
distinction is unlikely to have significance in terms of origin.
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Fig. 2: PC plot of the Al-normalised compositions of Ticknall Midlands Purple (TMP), Cistercian 
 ware (TCT), Hartsholme CM Whiteware (HCM), Hartsholme CM Purple (HCP), Harpur 
 Avenue CM Orangeware (TCO), Chilvers Coton CM Whiteware (CW) of this study and of 
 Vince’s Coal Measures ware from Rawmarsh (RA), Firsby (F), Rotherham (RO), D (Doncaster), 
 Barnburgh (B) and Croydon (CR).).

APPENDIX A

Fig. 1: PC plot of the Al-normalised compositions of Ticknall Midlands Purple (TMP) and Cistercian 
 ware (TCT) of this study and Ticknall Midlands Purple (TMPV) and Cistercian ware (TCSV) of  
 Vince’s study.
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Fig. 3: PC plot of the Al-normalised compositions of samples from Hartshorne, Ticknall and Chilvers 
 Coton (CW).

Fig. 4: PC plot of the Al-normalised compositions of samples from Hartshorne and Ticknall. Harpur 
 Avenue Whiteware (square), Harpur Avenue Orangeware (triangle), Peats Close Whiteware 
 (diamond).  The Hartshorne samples are all indicated with +.
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