Predicting martian mineral compositions in situ: Crystal chemical
techniques
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The Mars Science Laboratory rover, Curiosity, is providing in situ analyses of rocks and soils in
Gale crater. Since landing in 2012, Curiosity has analyzed the mineralogy of sediments with the
CheMin instrument, the first X-ray diffractometer on another planet [1]. CheMin performs
quantitative mineralogical analyses of drilled powders and scooped sediment to determine
mineral abundances and unit-cell parameters of major crystalline phases with Rietveld refinement
of the XRD patterns.

In order to better understand the formational conditions and geologic history of the minerals found
in Gale crater, the CheMin team developed crystal-chemical methods to predict the chemical
compositions of minerals observed in the CheMin samples [2,3]. The main crystalline phases
identified by CheMin include plagioclase (average Ans), sanidine (average Orzs), pigeonite
(average Mg1.18(19)Fe€0.72(7)Ca0.10(9)Si206), C2/c clinopyroxene (average
Mgo.96(6)Ca0.7312)F€0.318)Si206), orthopyroxene (average Mgo.rg)Fe1.206)Ca0.012)Si206), olivine
(average Foso), magnetite, and alunite-jarosite group minerals [4].

The mineralogy of analyzed samples plays a key role in characterizing various 3.5 billion year old
fluvio-lacustrine paleoenvironments in Gale crater. Together with findings from other instruments
on Curiosity, CheMin has documented mineralogical details of the first habitable environment
found on another planet [4].
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