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Abstract  

Sixteen sinter samples were retrieved from the sinter apron surrounding Old 
Faithful Geyser in Yellowstone National Park, Wyoming, U.S.A. Three samples 
were collected from sinter sites that were being overprinted by acidic steam 
condensates in steaming ground. Thirteen samples were retrieved from the newly-
formed, cold (ambient air) sinter terraces. Bulk X-Ray Powder Diffraction 
(XRPD) and petrographic microscopy were undertaken on fourteen samples. Clay 
XRPD analysis was performed on one sample. XRPD results revealed four 
samples consisted of opal-A silica with Full Width Half Maximum (FWHM) 
values between 8.2 and 9.8 °2θ and apex positions that vary between 22.25 and 
23.07 °2θ. Nine samples consisted of opal-A silica with a trace of detrital quartz 
and have opal-A FWHM values between 7.7 and 8.8 °2θ with peak positions at 
21.80 to 22.50 °2θ. Previous studies reveal FWHM values for newly- deposited 
siliceous sinter vary between 7.0 and 8.0 °2θ with an apex position of ~22.2 °2θ. 
Therefore, our samples show a wider range of FWHM values and apex positions 
for the newly- formed, opal-A sinter, than previously reported at other newly-
formed sinter sites. Oriented clay X-Ray Powder Diffraction traces of one sinter 
sample revealed the presence of kaolinite- dickite. Three samples collected from 
warm ground, where acidic steam condensate was partially overprinting the sinter 
revealed typical acidic steam condensate mineralogy of (1) diagenetic quartz and 
kaolinite (2) opal-A (with FWHM value of 8.3 °2θ with apex position at 22.06 
°2θ) and diagenetic quartz and (3) kaolinite. The identification of diagenetic 
quartz reveals acceleration of sinter diagenesis and the presence of kaolinite 
confirms post- depositional overprinting via acidic steam condensate. Tracking 
the mineralogical changes in the sinter enables identifying of the shallow, 
subsurface heat pathways.  
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