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Additional Methods 

 Quantitative mineralogic analyses were conducted using a Panalytical x-Pert Pro diffractometer 

equipped with a Cu source and an X’celerator detector operating at 40kV and 40 mA over a range 

of 5 – 70 degrees 2ϴ. 

 Mineral identification was performed with X’Pert HighScore software and the PDF4/Minerals 

ICDD database; quantities of crystalline phases were determined by the Rietveld method.  

 Kerogen was separated from the samples with HCl/HF/HCl acid digestion followed by a Zn/Br 

heavy liquid separation at 1.8 and 2.0 g/cm3 to obtain a high purity kerogen isolate for CHNOS 

analysis.  

 CHN data were obtained on a Flash EA 1112 Series Analyzer using the Dumas method, following 

density separation of the organic material. O was determined on a Leco RO-478 Oxygen Analyzer 

following ASTM D5622, and S was determined on a Leco Model S-144DR Sulfur Analyzer 

following ASTM D4239 and D1552 methods. 
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