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1. Introduct ion
The key objectives of the ExoMars rover are to
search for signs of life and characterise the
geochemical/water environment as a function
of depth [1]. Oxia Planum, a clay-rich plain,
has been selected as the landing site, due to
abundant mineralogical evidence of aqueous
activity and its astrobiological potential [2,3].

To assist in data interpretation, simulants
mimicking the region’s mineralogy are
required. The aim of this project is to develop
regolith simulants that can be used to assist in
the interpretation of data returned from the
ExoMars rover and in habitability
investigations.

Differential erosion rates at Oxia Planum have
exposed three distinct units [4] Present day
topography is shown in Figure 1.

Clay unit: CRISM data shows the presence of
Fe-phyllosilicates as well as sporadic Al-
phyllosilicates thought to overlay Fe-
phyllosilicates. Such layering is evidence of a
weathering profile in an aqueous environment
[5,6].

Depositional unit: potentially a fluvial
deltaic fan, in which hydrated silica is detected
[4].

Capping unit: protected the underlying clay
and deltaic units from erosion. Thought to be
rich in pyroxene and plagioclase (similar unit at
Mawrth Vallis) [7,8].

CRISM data suggests Mawrth Vallis has a similar
formation history to Oxia Planum [8]. Therefore, we have
combined mineralogical information from Oxia Planum
and Mawrth Vallis to refine mineral selection for
simulants. We have also made adjustments to minerals
composition based on discrepancies between orbital
data and insitu data from the MSL at Gale crater.

Using geological and mineralogical data from remote
sensing, 5 simulant lithologies have been identified
representative of the potential stratigraphy of the clay
unit (below).

Simulant one
Representing the upper clay region, this simulant will be dominated by
smectite minerals, and containing vermiculite, kaolinite, hydrated silica,
allophane and quantities of hematite. Sulfates could be added in small
quantities, to represent their deposition in fractures at Mawrth Vallis

Simulant two
Represents the contact of Al-rich clays and an underlying ferrous material,
simulant mineralogy is similar to simulant one but contain a relatively larger
proportion of Fe oxide and Fe hydroxide

Simulants will be characterized using instruments akin to
RLS (Raman Laser Spectrometer) and ISEM (Infrared
Spectrometer for ExoMars) instruments on board the
ExoMars rover as well as standard geological

techniques, such as Scanning electron microscopy (SEM)
and electron microprobe analysis in order to refine
component chemistries.

These simulants can be used to help interpret data
returned from instruments onboard the ExoMars rover
from a range of potential lithologies that could be found
at Oxia Planum.

Additionally, these simulants incorporate the
longitudinal mineralogical changes in the clay unit,
relevant to the ExoMars drill. They could also be used in
a range of experiments to assess the habitability of this
region.

Simulant three
Representing the contact of Ferrous later and underlying Fe-rich clay.
Contains all minerals in simulant four plus Fe oxide and Fe hydroxide.

Simulant four
Representing the Fe-rich clay layer, simulants contains Fe-rich smectites
(major component) with some Mg-phyllosilicates. Olivine and pyroxene will
as be added in smaller quantities.

Simulant five
Varied Fe oxidation state for simulant four. This simulant will be rich in Fe-
rich clays.
CRISM data is unclear about the clay’s Fe speciation, therefore, it will be
possible to vary the Fe3+/Fe2+ ratio in a similar fashion to [11].
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Figure 1: Map Of Oxia Planum showing the ExoMars landing site (yellow ellipse), in relation to areas where
clays (red) have been detected by the OMEGA instrument channels and the footprints of the CRISM Infar-red
spectral instrument (green) from which the other mineralogical inferences have been made. Also shown are
some geomorphic features of the landing site, channels (blue), buried channels (hashed blue), the sediment fan
(light green), the margin of ejecta from Kilkhampton crater (black), and a -3000 m global elevation contour.
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