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Supplementary materials 

Mineralogical analyses 

X-ray powder diffraction analysis was performed to identify minor phases present in 

selected natural samples. Data were recorded on an In-Xitu portable Terra 

diffractometer operating in two dimensional (2D) transmission geometry, equipped with 

a microfocus X-ray source (30kV) coupled with a high resolution Peltier-cooled Charge 

Coupled Device (CCD) detector. Less than 30 mg of sample were used without 

additional grinding. An internal shaker places the granular sample in motion in order to 

increase the number of crystal orientations. 1000 scans are performed over the range 5–

55° 2θ, with a step size of 0.25° 2θ and a counting time of 10 s/step. The program High 

Score Plus (PANalytical) was used for phase identification. Concerning enstatite from 

Bamble (Norway), measured and calculated patterns are showed in the diffractogram of 

Figure S1. Concerning the serpentine sample from Snarum (Norway), measured pattern 

(Figure S2) shown at least two phases in the kaolinite-serpentine group (i.e. lizardite 

and chlynochrysotile) and brucite. Due to the scarcity of clinochrysotile structural data 

in currently available databases, a quantitative estimation of the main phases is 
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prevented. 

Figure S1: Measured, calculated, and residual X-ray diffraction patterns for enstatite. 

Figure S2: Measured, calculated, and residual X-ray diffraction patterns for serpentine. 

Chemical analyses 

Chemical analyses sorted in Table S1 include microprobe and spectroscopic analyses 

from different laboratories. 

 
 

 

a Electron microprobe analysis from Iijima and Buseck (1975) 
b X-ray fluorescence analysis, FUGRO equipment, Philips PW 1480 WD XRF device. 

c X-ray fluorescence analysis- wet, Deutsches GeoForschungsZentrum (Potsdam, Germany),  

SIEMENS SRS 303 AS device.  

 Enstatitea Montmorilloniteb Serpentinec 
wt.%    
SiO2 56.70 56.40 30.60 
Al2O3 - 17.30 3.80 
TiO2 - 1.10 0.07 
Fe2O3 - 13.20 - 
FeO - 1.00 - 
FeO(tot) 10.50 - 3.07 
MnO - 0.10 0.13 
MgO 32.60 1.50 44.43 
CaO 0.15 1.00 0.25 
Na2O - <0.40 0.14 
K2O - 0.10 <0.10 
P2O5 - <0.10 0.15 
SO3 - 0.10 - 
    
CO2 - - 0.80 
H2O+ - - 16.50 
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Table S1: chemical analyses of enstatite, montomorillonite and serpentine. 

 






