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Primary mineral or 
rock

Reported alteration 
minerals

Hydrothermal 
Alteration 
environment

Reference

Basalt Kaolinite, smectite, 
jarosite, alunite

Acidic pH Morris et al., 2001; 
Morris et al., 2003

Pyroxene-amphibole 
andesite

Cristobalite, alunite, 
pyrite, kaolinite, 
goethite, hematite

Acidic pH Isobe and Korenaga, 
2010

Basalt Mg-carbonate, talc Neutral to basic pH Brown et al., 2010

Wollastonite Mg-montmorillonite, 
talc, mixed layer 
stevensite/chlorite

Neutral to basic pH 
groundwater

DeRudder and Beck, 
1963; Whitney and 
Eberl, 1982

Granite, K-feldspar Kaolinite, muscovite, 
biotite, halloysite

- Thomas and Walter, 
2004; 

Impact melt rock Fe-chlorite, Fe 
smectite, silica, K 
feldspar, zeolite

- Newsom, 1980; Allen et 
al., 1982

Olivine serpentine - Normand et al., 2002

Basalt, grabbro Prehnite, quartz, 
calcite, epidote

Also in low-grade 
metamorphism

Freedman et al., 2009
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