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aBstract
This study of the spectral properties of Ca-sulfates was initiated to support remote detection of these
minerals on Mars. Gypsum, bassanite, and anhydrite are the currently known forms of Ca-sulfates. They
for various sample forms. Gypsum and bassanite spectra exhibit characteristic and distinct triplet bands
H2O. Anhydrite, bassanite, and gypsum all have SO4
4

bands near 1150–1200 and 600–680 cm–1
–1
are observed near 1005–1015 cm–1
1 and near 470–510 cm
–1
H2O bending vibration occurs near 1623–1630 cm
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vibrational

. The mid-IR
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vibration occurs as a band instead of a
2 vibration is a sharp band for
1 vibration follows a trend of decreasing
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1

temperature, salt concentration, and pH than bassanite. The relative humidity controls whether bassanite
or gypsum is stable. Thus, distinguishing among gypsum, bassanite, and anhydrite via remote sensing
can provide constraints on the geochemical environment.
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introduction
Common forms of Ca-sulfate are anhydrite CaSO4, bassanite
CaSO4·0.5H2O, and gypsum CaSO4·2H2
Anhydrite typically forms at higher temperatures and gypsum at
formations between these two forms of Ca-sulfates do not occur
readily under dry conditions at low temperatures. Gypsum, bassanite, and anhydrite are all common sedimentary minerals found
in marine evaporite sequences on Earth (Prothero and Schwab

other ions. Thick, extensive gypsum deposits are less common
than smaller outcrops, but are observed in shallow basin envi-

anhydrite forms at elevated temperatures and increased Ca2+ and
SO2–
4
from sulfuric acid solution or vapors through fumarole activity,
and it is also found in ash and ejecta blocks (Belousov 1995; Hol-

components of drywall, plaster, and cement (e.g., Singh and Garg

Gypsum and bassanite have been detected in several regions
on Mars in data from the Compact Reconnaissance Imaging

Gypsum is one of the first minerals precipitated from seawater
of normal salinity because Ca2+ and SO2–
4 are less soluble than

and the Observatoire pour la Minéralogie, l’Eau, lesGlaces et

in this range, it is more difficult to detect anhydrite in CRISM and
OMEGA images. The SO4 overtones and combinations observed
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