Supplementary Material
Accuracy and detection limits for low levels of manganese
As the analysis in the accompanying paper depends upon the measurement of levels of manganese below 0.1%, we present below a comparison of MnO values determined upon a set of Roman-period glasses from London by two techniques.  Solution ICP-MS analyses were undertaken in the Department of Earth Sciences at Cardiff University by Dr Iain McDonald, using the method outlined in Wardle et al. (2016).  EPMA analyses were undertaken on polished samples of the same glass fragments, using the same instrument and conditions as were adopted for the Carthage glasses.  
Figure 1 shows the full data set and provides strong agreement between the methods over the full data range, with most values within a few percent.  Correlation is close to ideal.

Fig. 1.  Comparison of ICP-MS and EPMA data for MnO.  The trend line is constrained to pass through zero.
Figure 2 provides an expansion of figure 1 for values below 0.2%.  It is observed that agreement is fair down to 0.02% but there is significant scatter below this value.  We therefore assume 0.02% to be the minimum measurable level of MnO.  However, it should be noted that this is not the detection limit for MnO in our study.  Because we typically conducted 7 spot analyses per sample, one or more of these was frequently greater than 0.2%.  For example, a set of spot analyses averaging 0.01% for the sample might yield a set of data indicating MnO between 0.002% and 0.025%.  In this case the 0.025% value is clearly above detection limits while the 0.002% value is not.  MnO has been detected in the sample, but not in every measurement.  Following Royal Society of Chemistry guidance (Analytical Methods Committee 2001) we include all of the measurements, above or below the detection limit, in calculating the mean value for the sample.  Because we have used these low values in the graphical analysis (rather than “0.00%”, which in any case would be less accurate) we present them in the table but in italicised form.


Fig. 2. Expansion of lower part of Fig. 1.
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