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Introduction: The Simud/Tiu Valles are two out-

flow channels (e.g. [1]) connecting the Valles Mari-
neris to the Chryse Basin. These channels are tens of 
kilometers across and present bedforms on their floors, 
sinuous streamlined walls and enclosed teardrop-
shaped islands. The origin of these channels has been 
controversial [2,3]; the hypothesis that these areas 
were carved by water erosion, however, is now accept-
ed as most plausible [1,4]. 

The long-lasting past presence of water, the flat 
floors and the low elevation of these channels repre-
sent excellent qualities when looking for possible rover 
landing sites. Therefore, we suggest the Simud Vallis 
as the possible landing site for both the ExoMars 2018 
and the Mars 2020 missions: a joint in situ multiple 
instruments analysis would result in a fundamental and 
complete understanding of the Martian watery past and 
its possible effects to the development of life. In par-
ticular, we selected an area at the junction of the Simud 
and Tiu Valles, which experienced a long period (or 
shorter recurrent periods) characterized by presence of 
flowing water, as shown by a very complex geomor-
phological evolution. One of the major hydrological 
changes was an inversion of the water flux direction, 
switching from a N to a S direction. During this period, 
our region of interest became a depocenter, where fine-
grained material from the catchment settled. The low 
elevation of the area, at about -4000 m, has favored the 
prolonged presence of ponding water both on the sur-
face and in the watery subsoil, as testified by the pres-
ence of multiple early/middle Amazonian splosh cra-
ters (e.g. Mojave crater) that dotted the channel sur-
face. Within and in close proximity of both the Exo-
Mars 2018 and the Mars 2020 ellipses, several evi-
dences of multiple-stages fluvial terraces have been 
identified, together with small channelized flows (~200 
m wide), sheet-flood fronts and infilled closed basin 
(diameter up to ~7 km). These latter developed in the 
latest evolutionary stages of the area and were charac-
terized by the presence of both in-situ ponding water 
and nearby small (mud?) volcanoes that could provide 
conditions for sustaining the flourishing of life. More-
over, the fine-grained sediments, which most probably 
constitute the infillings of these basins, constitute the 
perfect setting for preservation of traces of past life. 

Hence, we suggest these features should be the first 
target for the rovers searching for exobiological traces. 

MGS-TES and MRO-CRISM data indicate that 
frequent sulphates, carbonates and hematite deposits 
are present in the area [5,6]. Crater counting has been 
performed on the main valley floor [7,8,9] giving an 
age of 3.43−0.05

+0.04  Ga (Late Hesperian), in agreement 
with other studies focusing on this region [10,11].  

 
ExoMars 2018 Landing Site: From the ExoMars 

2018 Landing Site Selection-User’s Manual, and due 
to the big dimensions of the landing ellipse, 104 km by 
19 km, we identified a landing area which is the com-
promise between the scientific search for past life and 
the fulfillment of all the required engineering cos-
traints. The proposed ellipse is located at 8°29’44’’N-
34°45’50’’W, inside the required 5°S-25°N Lat band 
and maximizing the rover’s traveling capabilities. On 
the west side of the ellipse several paleolakes, optimal 
for the search of biological traces, are present; on the 
center, paleorivers and fluvial scarps take place while 
on the east side of the area, the Mojave splosh crater 
ejecta stretch out (see Fig.1). Such morphological fea-
tures point to past wet conditions, both on the surface 
and on the subsoil, favourable for sustaining life. Ele-
vation: the ellipse has a mean MOLA [12,13] elevation 
of -3979 m with a standard deviation of 50 m, hence it 
is 2 km below the engineering requirement ensuring 
the EDL safety. Slope: the slope ≤ 3.0° at baseline 
lengths of 2 to 10 km [14], the slope ≤ 8.6° at 330 m 
(HRSC DEMs [15,16]) and the 75 m length scale slope 
≤ 15° are 100% compliant. By using CTX 5.6 m-res 
images [17] we performed the crater counting: the 
3.52% of the total area is covered by craters, with di-
ameters ranging from 20.86 m to 1179.72 m, with a 
median value of 171.85 m. Rock Abundances: the el-
lipse presents a weighted IRTM-TES [18,19,20] rock 
abundance, RA, of 7.34%, compliant. Thermal Inertia: 
the thermal inertia [21,22] constraint ≥ 150 J m-2s-0.5K-1 
is fulfilled presenting a minimum value of 231, a mean 
of 318 and a standard deviation of 31 J m-2s-0.5K-1. Al-
bedo: the minimum TES [23] albedo is 0.22 and the 
maximum is 0.24, fully respecting the 0.1 ≤ albedo ≤ 
0.26 requirement. Dust Coverage: The minimum Dust 
Content Index, DCI, value measured is 0.94 [24]: this, 
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together with the albedo and the thermal inertia values, 
shows that the proposed area is mostly dust free.  
 

Mars 2020 Landing Sites: Following the scientific 
requirements [25] and the engineering parameters [26], 
we identified nine landing ellipses within the Simud 
Vallis floor (see Fig.1). Three landing site groups are 
proposed, each one constituted by a nominal landing 
ellipse of 25 x 20 km, a 18 x 14 km ellipse and a po-
tential range trigger improvement ellipse of 13 x 7 km. 
Such small ellipses allow to land on the most valuable 
exobiological sites. The AA landing area is located on 
a region characterized by the presence of well-
expressed paleoriverbeds, sheet-flood fronts and hy-
drated mineral deposits containing serpentine, kieserite 
and kaolinite. This ellipses group is located between 
8°38’30’’N-8°19’00’’N Lat and 35°44’00’’W-
35°17’00’’W Long. The BB group is centered on a 
cluster of ancient basins, 2.7 to 7.0 km wide: this loca-
tion is ideal to search for ancient microbial life [27,28]. 
BB spans between 8°55’00’’N-8°34’30’’N Lat and 
35°43’30’’W-35°18’30’’W Long. The CC site is lo-
cated on an area dominated by multiple-stages fluvial 

terraces, formed during both N and S flow direction 
stages: this area spans between 8°57’00’’N-
8°37’30’’N Lat and 34°44’30’’W-34°19’00’’W Long. 
All proposed landing ellipse groups lie within the re-
quired ± 30° from the equator. Elevation: 100% com-
pliances for all sites below the required +0.5 km MO-
LA elevation [13]. Slope: the slope ≤ 5.71° at baseline 
lengths of 466 m length scale [14] is fully compliant 
with the requirements for AA and BB landing ellipses. 
The CC area is 96.4% compliant with the slope re-
quirement, exceeding the 5.71° on the north-east side 
of the ellipses.  The HRSC 75 m resolution [15,16] 
shows that within this value there are no slopes bigger 
than the required 30.0°. Rock Abundances: the AA and 
BB sites present an IRTM RA [18,19] of 8%, while the 
CC area has an IRTM RA of 7%. More detailed meas-
urements show that both AA and BB sites have a TES 
[20] RA spanning between 3-7%. Only a limited area 
of CC shows a TES RA of 17%. Thermal Inertia: the  
thermal inertia [21,22] ≥ 150 J m-2s-0.5K-1 is verified, 
presenting minimum values of 231 J m-2s-0.5K-1 for both 
AA and BB areas, and 271 J m-2s-0.5K-1 for the CC. Al-
bedo: the TES albedo values [23] never exceed the ≤ 

0.25 requirement, being 
below 0.24 for all sites. 
Dust coverage: all areas 
have a minimum DCI 
value [24] of 0.94, imply-
ing low dust surfaces. 
Radar Reflectivities: for 
both the ExoMars and the 
Mars 2020 landing sites 
we have no Ka band radar 
backscatter data to evalu-
ate such constraints.
 
 
Fig.1: Simud Vallis ExoMars 
2018 and the Mars 2020 
sites. 
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