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Introduction: The proposed landing site is located the emplacement of the mafic unit [2,3] or with the
in an unnamed crater at the south-east bounddep®f impact process [4]. Hydrothermal deposits are of pr
Mensa and an outflow channel. This eastern part of mary importance when considering past habitabigy
Valles Marineris has not been intensively studipda they could preserve the physical and chemical sifns
now. However, a recent study on impact cratersrabnt life and organic matter [e.g., 5, 6].
peaks in the vicinity of Valles Marineris has shatvat The landing ellipse proposed here is directly iasid
this unnamed crater, so called “J", exhibits sooeks the crater and include the central peak. Site ciaria-
enriched in low-calcium pyroxenes and carbonates [1 tics are reported in Table 1 and Figure 1. Reqdeste

As the proposed site is located in Noachian testain  images focus on the main part of the central peak a
it gives access to old primitive crust and its raltien additional outcrops going up to the rim of the erat
products. Presence of carbonates in the centrdd pea  Site stratigraphy and mineralogy: The unnamed
could indicate a hydrothermal activity associatdéthw  crater “J” has been observed two times with HiRISE.
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Figure 1: The 25 km by 20 km ellipse is centered BR0°S, 43.00°W at a MOLA elevation of -800 m {CT
background). The prime science targets are altergtioducts and igneous rocks in the central peakd eastern
part of the ellipse. The footprints of existing H#E, CRISM (low resolution product), and MOC imagee
shown. In green are the requested HIRISE and CRig&ges, with priority ranging from 1 to 4 (respeety cen-
tered at 11.14°S, 42.94°W; 11.36°S, 42.90°W; 115443.10°W; 10.99°S, 42.94°W).



Table 1: Site characteristics

Site Name Unnamed crater “J”

Ellipse center
Science target center

*11.20°S, 43.00°W
*11.14°S, 42.94°W

Elevation -0.80 km

Prime Science and/d

Sampling Targets

rl) carbonates
2) mafic rocks (LCP)

Distance of Science
and/or Sampling Targets
from Ellipse Center

»1-2) ~5 km to NE

* Potentially other place
in the crater peak and i
crater south rim (<15km)

S

Images focus on the central peak which shows nassiv
bright rocks (Figure 2). Those terrains look simiia
other old Noachian rocks exposed around Valles Mari
neris [1,7]. There is here no apparent layeringplgsn
the high resolution imagery. Deposits extend toward
S, SE and N, up to the bottom of crater rim.

The only low resolution CRISM image which has

been targeted on the central peak is localizedsjusth
to the main mound. The most interesting mineralogic
signatures are located north of the image (cf. flei@).
Spectral features clearly indicate two types oftyni
without obvious morphological distinction. The firs
spectrum shows the two pyroxenes absorption bands
(black spectrum in Fig. 2). Band centers positiarns
typical of an enstatite-like composition with lowaC
and Fe content. This could indicate a primitive imaf
unit, potentially representative of the old Martzmst.
The second unit shows three main absorptions (red
spectrum in Fig. 2). The 3.86um absorption indgate
carbonate rather than serpentine. Band centers posi
tions indicate here a magnesium carbonate [e&]., 2,
Carbonates have probably formed in a hydrother-
mal system, either during the emplacement of thiicma
unit or in relation with the impact process. Thiylies
relatively high temperature fluids percolating tgh
fractures. Nevertheless, a second hypothesis @isid
explain their formation. Indeed, surface alteratitum-
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Figure 2: Spectra from the CRISM low resolution dgarct HRS12b62 on high resolution imagery background
(CTX and HIRISE) of the central peak at an unnaroeter on Eos Mensa. Two units can be found nofith o
CRISM image. Spectral features indicate the preseftow-calcium pyroxenes and carbonates.
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ing later Hesperian aqueous activity, in relatiomhw
the outflow channel SW of the crater, could alsadle
to the carbonate formation. Hydrothermal system or
paleolake induced deposits are two different geolog
settings and consequently the biological procedsss
may be recorded would differ.

Rationale for Images. More data are needed to
distinguish between the two carbonates formation hy
pothesis and show that this place is particulariable
for searching evidence of early life habitabilifyhe
characteristics of each requested CRISM/HIRISE is
reported in Figure 1 and associated caption.

The highest priority ranked image (#1) is a dethile
view of the central mound, just north to HRS12bé2 (
Fig. 2). It seems obvious that high resolution spse
copy is required to constrain previous detectioraith
unit. A CRISM image covering the entire bright out-
crop will give information on i) what is the spatex-
tent of LCP and carbonates units? ii) is thereratist
graphic relationship between them? All these inform
tion will lead to a better comprehension of the rioyd
thermal cycle that may have affected the primitive
crust. The CRISM image #2 is located south to the
main bright outcrop. This image will allow the aysi
of rocks coming from shallower depth. This is impor
tant to see what could have been the duration ®f th
hydrothermal system. Moreover, it will give us info
mation on a potential evolution of the mineralsmhe
cal compositions, indicative of a change in igneous
chemistry and/or hydrothermal fluids charactersstic
This could also help discriminate between an hydro-
thermal system related to emplacement of mafic amit
to the impact process itself. This could have gjron
implications for geological units habitability.

Next image, priority ranked #3, is localized south-
west to the landing ellipse. With a distance of krh5
from ellipse center, this is the further scienceyea
Goal is here to target outcrops in a place wheriace
water could have flow into the crater during the-ou
flow event. If the rocks compositions are similarthe
one on the crater floor, this could mean that twbao-
nates formation is apparently not related to hywhot
mal activity. Habitability would have then been daed
later in Martian history and for a shorter time.

Finally, the last image (CRISM #4) is requested to
use a small impact crater in the northern parthef t
floor to sample deeper layer than in image #2olild
be used to make a global cross-section of unitsepite
in this area.

Engineering Constraints: The site is within 30° of
the equator (11.20°S) and thus meets the latitode c
straint. Surface has a thermal inertia of ~300%km
95K which is above the 100 J7s%°.K™ threshold.
The global altitude of the ellipse is below the @ k
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MOLA elevation (-1000 to -200m), except for a cicu
lar mound (diameter ~2km) which have a summit at
+27m (Fig. 1). This mound is also located closeto
stronger slope (up to 20°) compared to the reshef
ellipse (<7°). However, even if this slope is highis
below the limit of 25°-30° slopes at length scalé®-
5m and there are opportunity for the rover to gouad
the outcrop. Finally, as the proposed landingisiia a
crater, the main difficulty could be the proximiythe
crater rim where the slope are between 20 and
within the limit of 2-10km. Nevertheless, this eribn
is not satisfied only if the rover is going to lamda
west-east direction.

CTX coverage of the region is already complete.
this resolution, and except for the outcrop itsedf;
rains in the ellipse look like relatively smoothijthw
locally small sand ripples. Little impact depressipo
sometimes partially filled, can also be found. Aisgu
tion of the requested CRISM and HiRISE images will
allow more complete assessment of both safety @and i
ellipse science. The proposers would work with the
landing site selection engineering team to ensest b
targeting of MRO resources.
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