
1 

American Mineralogist (MSA). 
Campbell, L. S., Giordano, G., Stock, M. J., Langella, A., Bish, D. L., and Gatta, G. D. (2019), American Mineralogist, vol. 104 

DOI: https://doi.org/10.2138/am-2019-6673  

Supplementary file 1 

Reconstruction of residual melts from the zeolitized explosive 

products of alkaline-mafic volcanoes 

Linda S. Campbell
1
*, Guido Giordano

2
, Michael J. Stock

3
, Alessio Langella

4
, David L. Bish

5
,

and G. Diego Gatta
6
. 

1
Geo-Unit 16315, PO Box 4336, Manchester, M61 0BW, U.K. 

2
Dipartimento di Scienze Geologiche, Università degli Studi di Roma Tre, Largo San 

Leonardo Murialdo, 1, I-00146, Roma, Italy. 

3
Department of Earth Sciences, University of Cambridge, Downing Street, Cambridge, CB2 

3EQ, U.K. 

4
Dipartimento di Scienze e Tecnologie, Università del Sannio, via de Sanctis, 82100 

Benevento, Italy. 

5
Department of Earth and Atmospheric Sciences, Indiana University, Bloomington, IN 47405, 

U.S.A. 

6
Dipartimento Scienze della Terra, Università degli Studi di Milano, Via Botticelli 23, I-

20133 Milano, Italy. 

*Corresponding author

American Mineralogist: January 2019 Deposit AM-19-16673

https://doi.org/10.2138/am-2019-6673
https://maps.google.com/?q=Via+Botticelli+23%0AI-20133+Milano+-+Italy%0APh.:+%2B39&entry=gmail&source=g
https://maps.google.com/?q=Via+Botticelli+23%0AI-20133+Milano+-+Italy%0APh.:+%2B39&entry=gmail&source=g


 

2 

 

American Mineralogist (MSA). 
Campbell, L. S., Giordano, G., Stock, M. J., Langella, A., Bish, D. L., and Gatta, G. D. (2019), American Mineralogist, vol. 104 

DOI: https://doi.org/10.2138/am-2019-6673  

Supplementary file 1 

Supplementary 1, Figure S1. SiO2/Al2O3 for reactants versus zeolite mineral products 

(r
2
=0.94 excluding the Colli Albani rocks of this study). For the low-silica Italian alkaline 

volcanic deposits, free silica is absent in the zeolite-dominant alteration assemblages, but 

minor smectite is commonly observed. In the highest range of SiO2/Al2O3, greater departure 

from a perfect correlation is attributed to prolonged interaction with external fluids in an 

open-system (Broxton et al., 1987, Vaniman et al., 2001). The specified mineral reactant in 

one study was nepheline (Henderson et al., 2012). Data sources are listed in Supplementary 1, 

Table S1.1. 
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Supplementary 1, Figure S2. X-ray maps for Tufo Lionato (Villa Adriana sample) acquired 

by conventional WDS electron microprobe (operating conditions detailed in Campbell et al., 

2016). High-Al zeolites occupy vesicles in two different scoria types and also represent the 

the interstitial fine ash component of the rock. Sr almost exclusively resides in the zeolites. 
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Supplementary 1, Figure S3. Observed (blue) and Rietveld-refined (red) X-ray powder 

diffraction patterns for Tufo Lionato (IT16 Fioranello). Gray curve represents the difference 

between observed and calculated patterns, and the tic marks at the bottom of the plot 

represent the possible positions of all reflections for each component. Details of the 

determined mineralogy are provided in Table 1 (reproduced here). 
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Supplementary 1, Figure S4. Compositional framework (SiO2/Al2O3 ratio) for different 

components of the Colli Albani deposits. See Giordano et al. (2010) for stratigraphic 

abbreviations (VdL, etc.). Rock, mineral and pumice data are from Freda et al. (1997), Gaeta 

(1998), Palladino et al. (2001), Marra et al. (2009), Boari et al. (2009), Conticelli et al. 

(2010), De Benedetti et al. (2010) and Cross et al. (2014), and zeolite data are from Passaglia 

(1970), Galli and Loschi Ghittoni (1972), Passaglia and Vezzalini (1985), and this study. The 

dashed-oval represents the SiO2/Al2O3 composition of a profuse, hypothetical former glass 

that was erupted during the Villa Senni caldera-forming event, as determined in this study. 
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