PALEO-LAKE IN MELAS CHASMA
AS A POTENTIAL LANDING SITE FOR MSL
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Why land MSL at Melas Chasma site?

» The proposed MSL landing site ellipse is located on layered beds in
a postulated paleolake [Quantin et al., 2003] in a basin along the
wallrock in southwestern Melas Chasma.

» To the west of the landing ellipse are extensive Hesperian-aged
valley networks that likely formed by precipitation over thousands of
years.

» Folded beds, sulfate deposits, and depositional fans are also
features of interest adjacent to the landing ellipse.

» The fluvial landforms in particular are unique aspects of this location
that would provide us with an opportunity to better understand climatic
conditions and water activity in this region.

* The evidence for a paleolake and depositional fans indicates that
this region could have been a habitable location in the geologic past.



Lots of interesting geologic features in and adjacent to ellipse
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» Preliminary analysis by Quantin et al. [2005] noted the valley networks
in southwestern Melas terminate in a closed depression that follows a
contour line at —1540 m and is filled with layered strata, attributes
consistent with a potential paleolacustrine environment.

e Mapping of the Melas valley networks by Quantin et al. [2005] suggests
these valleys were incised by runoff from a lengthy period of precipitation
that may have extended well into the Hesperian.

e Hundreds of meters of layered, sedimentary rock are preserved and
extend across the proposed MSL site and adjacent study region.

* Volume calculations of the sediments comprising the layers by Quantin
et al. [2005] suggest they could be lacustrine strata composed of
reworked material from incision of the valleys.

e Different amounts of erosion have stripped layers to expose
stratigraphic sections throughout the site, providing an extraordinary view
of the sequence of depositional events.
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Density and Maturity Rare on Mars: Consistent with Long Period of Precipitation
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Features just outside the landing ellipse but within
driving distance for analyses

e A deep depression to the west of the ellipse reveals two
fan-shaped forms, apparently distributary depositional fans, at
different levels within the strata [Williams et al., 2005].

e |n another location to the west of the ellipse are steeply
iInclined beds bounded by geometric discontinuities that have
been interpreted as clinoforms, fan delta deposits, and a
channel-levee system similar to terrestrial deposits [Dromart
et al., 2007].

e Folded beds are also present in the northwestern portion of
the Melas paleolake.
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Depositional Fans were buried then exhumed




Clinoforms, fan delta, and channels in Figure from Dromart et al. [200] ]






Ellipse is Relatively Dust-Free and not too Rocky







