SW Melas Basin
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Ewdences for several generatlons of vaIIeys

Wnnamé and Weitz, 2014 pec i WS
Range of valley depth : several meters to 150 meters




Is Melas an isolated drainage basin ? No!
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Melas valley system and outlets

JExtreme West Valleys
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Basin Volume : 157 km3
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Quantin et al., 2005; Williams and Weitz, 2014




Evidences for multiple sedimentary activity
(11 fans have been identified)
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Dromart et al., 2007 ‘
A Subaqueous Channel Levee Sys’rem .
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Channel System L evee System
[ ] Confined levees Outer levees (shaly deposits)
Channel fills (sand-rich) Distal depositional |obes

[ | Slumps and debris-flows | Hemipelagites

Grain-Size Partitioning

This process is responsible for grain sorting :

*Coarse-fraction confined to the channel fill

*Fine fraction, including clay minerals and organics spread out
across the levees

*Fine fraction accumulates deeper in the basin in deep fans
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Williams and Weitz, 2014




Highest potential for concentration of fine fraction inside the ellipse




The watershed: 3.10%km?

sLayer deposits of
the plateau (LD)

*Valles Marineris
Wallslopes (W)

.Layered deposits

dissected by
valleys (LDV)

Weitz et al., 2015




Melas plateau layered deposits

| Opaline silica u

on altered basalt glassi

CRISM I/F ratio
Reflectance

H;0-bearing
Fe-deficient jarosite
K-jarosite

L2 B e o 22" 2 Jarosite+Opaline silica
avelength (um) .
(Miliken et al., 2008)




Sampeling the wallslope : insight into
Tharsis volcanic activity
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Material eroded by dense VaIIey Networks Layered deposﬂs
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OHIRISE




#tfes

medium-toned blocks in BD
(PHS signatures may be present)

light-toned blocks in BD
(1.92, 2.21, and 2.28 um features)

light-toned |layered mounds (LLM)
(Ca-sulfate)

landslides

light-toned draping deposit (LD)
I (1.92,2.21 and 2.265 um
and/or PHS)

medium-toned layered deposit
with valleys (ML)

wallrock and talus debris (W)
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Mixtures of Jarosite, clay precursors, leached
clays, silica, and/or polyhydrated sulfates.
(Weitz et al., 2015)
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Melas SW basin as sediments in the catchment area
Why it is an advantage for organic concentration ?
Drainage System

@ Exo Organic Compounds

Gravel, sand, silt, clay-sized particles

SUBAERIAL

SUBAQUEOUS
Canyon (slope)

detrital, clay-sized OC
e ¥ condensation
Levee-Channel System H—a—_____-‘ et e
(toe of slope)

=

S

sand to clay grain-size sorting

Lobe System
(basin floor fan)

detrital OC polymerization




Summary Cross section
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Full and short “source to sink” system




CRISM survey
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1. Opaline silica +/- Jarosite!
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2. Jarosite

2. Jarosite

3. Polyhydrated (Fe)$u|fate 3
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R : 2.2 ym band, hydrated minerals
G : 2.27 ym band of jarosite
B:1.92 ym band




FRT AC5C

B A — . R : 1 ym+ band of Olivine, HCP or other
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Fe-bearing minerals (phyllos)
G:MGM LCP
B : MGM HCP

1. HCP bearing rocks
2. HCP + LCP bearing rocks
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Fe/Mg-Phyllosilicate

Ratioed |/F (Offset for clarity)




R : Si-OH index
G : Fe/Mg-Phyllo index
B: 1.9 um band

Ratioed |/F or scaled libr. reflectance {Offset for clarity)

| w/ HCP signature ‘
_ removed : Fe/Mg-Phyllo
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2.26 um (Jarosite)

Basin mineralogical diversity
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Opaline silica Buttes

L =3

-Opaline silica : overprint/preservation of
existing structure (like organic structure)

(Weitz et al., Icarus, 2014; Possible origin : hydrothermal buttes

|carus, 2014)




Age of the fluvio-lacustrine activity

Noachian

Early Hesperian

Late Hesperian

- Amazonian

Tanaka et al., 2014

Valleys are dissecating Early Hesperian units




Partial clue from crater counts

1 } 100%

1S 100% Large craters in the paleo-lake: > 3 Gy

{m)  (km)—s

Diameter

Large craters on the valley network : >3.5
Gy

o Quantin et al., 2005




Long and continious erosion
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Model : erosion of 0.15m/My
_since 3.5 Gy
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‘ More than 500 m over the past 3.5 Gy have been removed

Method from Quantin et al., 2017




The lacustrine layer
exposures also
witness the large

amount of erosion
(at least 200m

Davis et al., 2017




Complete “source to sink” system (constrained geochemistry and

volume budget)
» Advantage for in situ analyses
» Advantage for returned sample isotopic analyses

Evidence for efficient concentration processes for fine grained
materials (like organic)

Hydrated minerals diversity including hydrated silica, jarosite, and clays

Long lived exhumation history (at least 200m have been removed)




