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Abundant evidence exists for past liquid water on Mars, 
but many questions remain about ancient aqueous 
environments. Recent X-Ray Diffraction and Evolved Gas 
Analysis measurements on Mars have indicated the presence 
of volatile-containing Fe-rich X-ray amorphous materials [1, 
2], at least some of which are likely weathering products. 
However, what these weathering products may indicate about 
past aqueous conditions on Mars is still unknown.   

Therefore, we are examining the formation and 
dissolution of poorly crystalline Fe-rich weathering products 
using a combination of field work, laboratory experiments, 
and reactive transport modeling. We are examining 
weathering products formed on Fe-rich parent material under 
a range of climates, ages, and extents of serpentinization, 
including arid Pickhandle Gulch, NV, subarctic Tablelands, 
Newfoundland, and the Mediterranean Klamath Mountains, 
CA. We are examining the dissolution rates of poorly 
crystalline material, and the secondary products that form 
from the alteration of these components, and modeling the 
dissolution and precipitation of secondary materials using 
CrunchFlow[3]. The field studies reveal the formation of X-
ray amorphous materials that persist in the Tablelands, 
Newfoundland, but are converted to smectites in the Klamath 
Mountains, CA. Laboratory experiments demonstrate the 
rapid dissolution of iron-rich poorly crystalline materials in 
aqueous solutions and incipient formation of phyllosilicate-
like phases. Reactive transport modeling confirms distinct 
signatures of alteration [3]. More work is needed to 
understand the implications of these poorly crystalline 
components for past aqueous conditions on Mars.  
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