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abstract
Visible and near-infrared wavelength (VNIR, = 0.35–5
and corresponding optical functions (real and imaginary refractive indices) for several iron sulfates
(natural K- and Na-jarosite, szomolnokite, rhomboclase) are presented. On Mars, jarosite has been
been found as distinct layers at Columbus Crater and as outcrops at Juventae Chasma, and rhomboclase
the sulfates on Mars may contribute to our understanding of the environmental and aqueous conditions
present on Mars during their formation. The data presented here will help to constrain the mineralogy,
abundance, and distribution of sulfates on the martian surface, which will lead to improvements in
understanding the pressure, temperature, and humidity conditions and how active frost, groundwater,
and atmospheric processes once were on Mars.
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introduction
Iron sulfates, hereafter Fe-sulfates, have been observed
spectroscopically on Mars in various forms via Earth-based
telescope observations as well as spacecraft, landed, and rover
missions. This suggests that acidic aqueous conditions occurred
in the past and that evaporation and desiccation processes were
at work on Mars.
Sulfate minerals have been inferred for Mars since the Viking
Kieffer et al. 1992 and references therein) and have been found
in the Mars-derived SNC meteorite class (e.g., Chatzitheodoridis

Farquhar et al. 2007). Various sulfates have also been directly
observed on Mars at near- and thermal-IR wavelengths using
the NASA Infrared Telescope Facility in Hawaii and from
Mars orbiter and landed mission instrumentation including the
Phobos 2 infrared imaging spectrometer (ISM), Mars Global
Surveyor Thermal Emission Spectrometer (MGS TES), Mars
Exploration Rovers (MER) Spirit and Opportunity, Mars Express
Observatoire pour la Mineralogie, l’Eau, les Glaces et l’Activite
(OMEGA), and Mars Reconnaissance Orbiter Compact Reconnaissance Imaging Spectrometer for Mars (MRO CRISM)
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2007). Observations performed with the Mars Exploration Rovers (MER) and Mars Express OMEGA visible and near-infrared
imaging spectrometer led to the discovery of hydrated sulfates
exposed in outcrops on the martian surface (e.g., Squyres et al.
performed at a higher spatial resolution with MRO CRISM led
to the discovery of many more small (kilometer-sized) hydratebearing outcrops scattered throughout the martian surface (e.g.,
phases on Mars overall suggests an aqueous history where water
was present in a large variety of geological environments and
pH levels.
Several Fe-bearing sulfate minerals are of particular interest
for Mars research. Fe-sulfates have been found only in specific
ences therein). Pathways to the formation of Fe-hydroxides and
other Fe-sulfates such as melanterite and jarosite by weathering
sulfides, acid fog alteration, and Fe-oxidation have been sug-

found by the MER rovers in various forms, including jarosite,
in Meridiani Planum and Gusev Crater, suggesting that acidic
aqueous, evaporation, and desiccation processes were at work
in these locations (Fairen et al. 2009 and references therein).
Jarosite outcrops have also been found in Mawrth Vallis (Farrand
2013). Szomolnokite and jarosite have been found as distinct
layers within polyhydrated non-Fe sulfate at Columbus Crater
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