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Abstract: Empirical reaction progress diagrams showing the trends of major element oxide concentrations (in g/cm3) as 
functions of bulk density for a diabase saprolite reveal discontinuities in the trends of Al2O3, MgO, H2O+, and nonextractable 

Fe2O3. The discontinuities coincide with discontinuities in the trends of (1) the kaolinite-smectite 001 peak-intensity ratio, (2) 

the smectite 002-001 peak intensity ratio, and (3) the smectite basal spacing as functions of bulk density. The discontinuities are 
apparently related to redox conditions in the weathering profile because they occur at a depth where siderite veins first appear in 
the saprolite. Oxidizing conditions in the upper part of the profile appear to have favored the formation of Ferich smectite over 
kaolinite, whereas reducing conditions deeper in the profile favored the formation of kaolinite over Al-rich smectite. These 
results indicate that where geochemical conditions favor retention of Fe over Al, smectites can form in preference to kaolinite or 
gibbsite even under conditions of strong leaching.
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