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Introduction: Abundant phyllosilicate-bearing
rocks have been identified across the planet using the
Compact Reconnaissance Imaging Spectrometer for
Mars (CRISM) on MRO [1]. One region with ample
phyllosilicate outcrops is the Noachian-aged upland
terrains near the ancient outflow channel Mawrth
Vallis; a common phyllosilicate stratigraphy is ob-
served here with nontronite at the bottom, covered by a
ferrous phase, with hydrated silica, montmorillonite
and kaolinite on top [2]. A similar clay profile is
observed in smaller outcrops across a region up to 10°
km? [3]. Another region, Nili Fossae, is located west
of the large Isidis Basin and contains large outcrops of
multiple phyllosilicate minerals [1] and also carbonates
[4]. Phyllosilicates were identified previously at these
sites via analyses of the Mars Express/OMEGA images
[5,6]. Smaller phyllosilicate outcrops also occur across
the planet where they are exposed in ancient rocks,
often associated with craters [7, 8, 9, 10]. We will
present the types, distribution, and environments of
phyllosilicates detected on Mars by CRISM.

Phyllosilicates at Mawrth Vallis: Analysis of
CRISM images has shown thick profiles of
phyllosilicates at Mawrth Vallis that are consistent
with long-term aqueous activity and active chemistry.
Example spectra from Mawrth Vallis are shown in
Figure 1 from 0.4-2.7 pm. Fe/Mg-smectite or
nontronite is found as a thick deposit throughout the
Mawrth Vallis region. Thinner units of Al-
phyllosilicates (montmorillonite, kaolinite, beidellite)
and hydrated silica are found above that. Mineral
identification is performed using spectral features near
1.4,1.9,and 2.2-2.4 pm.

Implications for Martian Chemistry. The ancient
phyllosilicates in places such as this could have served
as reaction centers for organic molecules [11]. Some
experiments even suggest that phyllosilicates could
have played a role in the origin of life [12]. Regardless
of whether life formed on early Mars or not, evaluation
of the type and thickness of clay-bearing units on Mars
provides insights into plausible aqueous processes and
chemical conditions not only during the time of
formation of the phyllosilicates, but also the period
following their formation.
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Figure 1. Ratioed CRISM spectra from Mawrth Vallis
compared to lab spectra of minerals. Vertical lines are
marked to indicate spectral features: solid lines at 1.41,
1.92, 2.21 pm (montmorillonite); dashed lines at 1.38
and 2.17 pm (kaolinite doublets distinct from
montmorillonite), dotted lines at 1.42, 2.30, 2.39 um
(Fe/Mg-smectite).
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