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Abstract

Here we present the water content and mineral
abundances at Gale crater as derived from the remote
sensing observations. The results can help better
understand the aqueous history of the region.

1. Introduction

Gale crater is a 154 km diameter crater on Mars
where Curiosity rover started its exploration and
investigation since 2012. Previous studies using
orbital remote sensing data have revealed the
presence of hydrated minerals such as hydrated
sulfates and clay which record the aqueous alteration
at Gale crater [1]. In-situ analysis of material
properties of rocks and soils by Curiosity rover has
found numerous evidence for water activities at Gale
crater which has raised the possibility of Mars’ past
habitability [2]. In this work, we use hyperspectral
visible/near-infrared (VNIR) data from the
Observatoire pour la Minéralogie, I’Eau, les Glaces
et I’Activitt (OMEGA) instrument onboard Mars
Express and the Compact Reconnaissance Imaging
Spectrometer for Mars (CRISM) instrument onboard
Mars  Reconnaissance  Orbiter (MRO) to
quantitatively analyze the hydration state (i.e., water
content) and mineral abundances at Gale Crater.

2. Methodology

We use the Discrete Ordinate Radiative Transfer
(DISORT) model to simulate I/F values at the top of
the atmosphere and retrieve surface reflectance with
spectral corrections for gases and aerosols from
OMEGA and CRISM I/F data. Thermal correction is
performed on OMEGA data using the OMEGA-
derived surface temperature map. The thermal
corrected reflectance spectra allow us to evaluate the
strength of the 3 um absorption feature and thus
derive the water content. The methodology has been
well established in the previous work [3]. For
CRISM data, we retrieve surface single scattering

albedos (SSAs) using the DISORT model, and then
we perform linear unmixing analysis over the SSAs
to derive mineral abundances over Gale crater using
the method developed in the previous work [4].

3. Results and Conclusions

We will report the water content at Gale crater as
derived from OMEGA observations at the meeting.
The derived water content from orbital data will
allow us to directly compare the results from in situ
heating experiments of regolith materials by
Curiosity, which in turn helps validate our approach
to retrieve water content using orbital datasets. Also
we will report the mineral abundances at Gale crater
as inferred from CRISM data. The derived mineral
abundances will help test and constrain the formation
mechanisms of hydrated minerals at Gale crater in a
region scale, which will also help route planning to
geologically-interesting sites for Curiosity, and for
comparison to rover-based results.
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