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Liquid water exists on Mars, boosting hopes
for life there, NASA says

By Michael Pearson, CNN
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al evidence for hydrated salts in recurring

Lujendra Ojha'*, Mary Beth Wilhelm'?, Scott L. Murchie®, Alfred S. McEwen#, James J. Wray’,
Jennifer Hanley®, Marion Massé® and Matt Chojnacki*

Determining whether liquid water exists on the Martian surface
is central to understanding the hydrologic cycle and potential
for extant life on Mars. Recurring slope lineae, narrow streaks
of low reflectance compared to the surrounding terrain, appear
and grow incrementally in the downslope direction during warm
seasons when temperatures reach about 250-300 K, a pattern
consistent with the transient flow of a volatile species'.
Brine flows (or seeps) have been proposed to explain the
formation of recurring slope lineae'?, yet no direct evidence
for either liquid water or hydrated salts has been found®. Here
we analyse spectral data from the Compact Reconnaissance
Imaging Spectrometer for Mars instrument onboard the Mars
Reconnaissance Orbiter from four different locations where
recurring slope lineae are present. We find evidence for
hydrated salts at all four locations in the seasons when
recurring slope lineae are most extensive, which suggests that
the source of hydration is recurring slope lineae activity. The
hydrated salts most consistent with the spectral absorption
features we detect are magnesium perchlorate, magnesium
chlorate and sodium perchlorate. Our findings strongly support
the hypothesis that recurring slope lineae form as a result of
contemporary water activity on Mars.

the surface, or detection of hydrated salts precipitated from
that water.

The mineralogic composition of RSL and their surroundings
can be investigated using orbital data acquired by the Compact
Reconnaissance Imaging Spectrometer for Mars (CRISM) on the
Mars Reconnaissance Orbiter (MRO), which acquires spectral cubes
with 544 spectral channels (~0.4 to 3.92um; ref. 14). Within
the infrared (IR) detector spectral range of CRISM (1-3.92 um),
both liquid water and hydrated salts have diagnostic absorption
bands at ~1.4pum, ~1.9um and a broad absorption feature at
~3.0pm (ref. 15; Fig. 1). In addition, hydrated salts may exhibit
combinations or overtones at other wavelengths from 1.7 to 2.4 pm.
Given the coarser spatial sampling of CRISM (~18 m pixel ')
compared to HiRISE, few locations exist in which RSL are wide
or dense enough to fill even a single CRISM pixel. In this work,
we devised a variety of methods to reduce uncertainties from
extraction of CRISM spectra from individual pixels (Supplementary
Information), allowing examination of pixels mostly filled by RSL.

At Palikir crater, RSL are observed to be longest and widest
towards the end of the southern summer. In the HiRISE image
acquired at the end of the southern summer of Mars Year
(MY) 30, wide RSL were observed on the slopes of Palikir (Fig. 1
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Gulliesare formed by sublimingCQ ice, not liquid water

Exemple ofprocess. Gasfluidized debrisflow (Pilorgetand Forget, Naturé&eoscienc2016)




Gas fluidized Denspyroclasticflows on Earth (gerenatedby volcanic eruption)

Felixand Thomas 2004
Jessoet al. 2012



