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Introduction

Oxia Planum

The ExoMars rover is due for launch
between 2018 and 2020. The landing
site has been downselected to three
locations in the Chryse Planitia region of
Mars: Oxia Planum (Fig. 3), Aram Dorsum
(Fig. 6) and Mawrth Vallis (Fig. 7). This
has been carried out through workshops Figure 1: Overview of landing site locations.
and a Landing Site Selection Working Group (LSSWG). One of the key
objectives in site selection is to find a site with fine-grained sediments, in
line with the aims of ExoMars. Oxia Planum (Fig. 3) is currently the primary
candidate for a 2018 launch.

-

Layered, clay-rich Noachian deposit [1]
Long-duration aqueous system and proposed delta [2]
Capping unit may have preserved biosignatures [2, 3]
Clays thought to be representative of those globally on Mars [3]

The ExoMars Rover

Figure 2: ExoMars rover (image courtesy of ESA).

The ExoMars rover (Fig. 2) is
searching for traces of past or
present life, and ideally will land at
an ancient site with good
biosignature preservation potential.
It is equipped with a drill for
obtaining sub-surface samples up to
a depth of 2 m, and a suite of
instruments for investigating the
surface, including PanCam for
identification of targets and
MicrOmega to carry out
mineralogical studies.
Figure 3:HiRISE coverage of Oxia Planum, with the proposed delta (blue) and capping unit (red) annotated.
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Figure 4: Fine-grained sediments in Gale crater (a), Hypanis delta (b), Sabrina delta (c), and the proposed
delta in Oxia Planum (d).

Sediments in Oxia Planum
Fig. 4 demonstrates the sediments in the proposed delta in Oxia Planum as
compared to the known Gale crater, Hypanis and Sabrina deltas. Polygonal
cracks indicative of fine-grained sediments have been found in regions of
the proposed delta, supporting its assessment as a delta based on the
findings of MSL in Gale crater.

TARs

Aram Dorsum
- Exhumed channel system in regional alluvial system [4,5]
- Inverted channel with subsidiaries at varying levels: long-duration
aggradation of sediment so may be well-preserved biosignatures [4]
- No direct mineralogy but wider region has hydrated minerals
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Figure 5: Transverse Aeolian Ridges
(TARs) in crater and Tiny TARs (TiTARs)
in surrounding region in Oxia Planum.

Figure 6: HiRISE coverage of Aram Dorsum with the inverted channel (blue) annotated.

Lat, Long
Azimuth
Range
Semi-Major
Axis
Elevation
Slopes

Thermal
Inertia

Oxia Planum
18.14 N, 335.76 E
2018: 95-102°
2020: 100-125°
2018: 50 km
2020: 60 km
100% <-2 km
-3.6 km to -2.66 km
Baseline
% Compliant
2-10 km
> 98 [1]
330 m
95 [1]
7m
N/A
2m
N/A
100% ≥ 150 J m-2 s-0.5 K-1

Albedo
TAR Coverage

Aram Dorsum
7.869 N, 348.8 E
2018: 91-97°
2020: 93-116°
2018: 50 km
2020: 50 km
≥ 93% <-2 km
-2.57 km to -1.88 km
Baseline
% Compliant
2-10 km
96.1 [6]
330 m
> 98.6 [6]
7m
96.2 [6]
3m
97.2 [6]
99% ≥ 150 J m-2 s-0.5 K-1

Mawrth Vallis
22.16 N, 342.05 E

100% 0.1 - 0.26

100% 0.1 - 0.26

6.5 ± 7.8 %

2.3 ± 2.5 %

N/A

TARs have also been found in Aram Dorsum.
Mawrth Vallis has not yet been studied.

Mawrth Vallis

2018: 2020: 102-129°
2018: 2020: 60 km
≥ 89% <-2 km
-3.02 km to -1.46 km
Baseline
% Compliant
2-10 km
96 [7]
330 m
97 [7]
7m
87 [7]
2m
N/A [7]
99.5% ≥ 150 J m-2 s-0.5 K-1

100% 0.1 - 0.26

Transverse Aeolian Ridges (TARs) have been
found to be widespread across Oxia Planum.
They vary in size and density as can be seen
from Fig. 5. The heights of these TARs and
TiTARs are not known, and therefore the
implications for the rover are not clear at this
stage.

- Mineralogically diverse location [7]: hydrated silica, Fe/Mg and
Al phyllosilicates and sulphates [8]
- No mixed layer clays so may be well-preserved biosignatures [7]
- Adjacent to an eroded channel

Table 1: Summary of landing site characteristics. Each location has been analysed as a region encapsulating
all possible azimuth ranges, and percentages therefore represent these regions. The exception to this is the
slope data, which has been analysed by the proposing teams. There may therefore be variations in technique
and coverage. These methods will therefore be standardised by LSSWG before a direct comparison is made.

Conclusions
The ExoMars rover will investigate the Martian surface to search for past or
present life. For a 2018 launch, Oxia Planum is the leading candidate landing
site. However, its site characteristics, e.g. rock abundance [9], aeolian cover
and predicted atmospheric conditions, must be verified before the decision
is finalised.
For a 2020 launch, the landing site will be selected from Oxia Planum and
one of Aram Dorsum and Mawrth Vallis, with a choice between the two
being made in 2016.

Figure 7:HiRISE coverage of Mawrth Vallis.
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