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How does a planetary system become habitable?



Mars Exploration Rover
Following the Water

David J. Des Marais
Ames Research Center, NASA

and the Mars Exploration Rover Team

Michael Carroll
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MOLA-based Elevation Map of Mars (Low to High)
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Guadalupe outcrop
1 cm





Endurance Crater Viewed from Southeast Rim
~160 meters in diameter,  15 meters deep

170 m  diameter



Endurance Crater:
Visible - Near-IR Spectral Analysis

“False-color” blue surfaces display a strong 1-um band; consistent with basalt

W. Farrand
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“RAT hole”
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analysis found
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composition
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Burns Cliff, Endurance crater, Terra Meridiani



Burns Cliff

Karatepe West

West of Karatepe West

J. Grotzinger, 1/05



Planned Route to the South

Leg 1
~ 45 sols Leg 2

~ 45 sols
Leg 3

Leg 4

Victoria
crater
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Bonneville crater, Gusev Crater
Reveals deep impact gardening of the regollith

200 m diameter, 15+ m deep



  Cemented coating  (dust, cement, etc.)

Rock alteration products (friable)

Moderately altered rock (indurated)

Unaltered parent rock

Brushing (light to regular)
Brushing (regular to heavy)

RAT (shallow)
RAT (regular to deep)

Detailed Rock Study using the Athena Instrument Suite

 Surface

  Loose mantle  (dust, etc.)

Des Marais



Mazatzal basalt, Gusev crater



Spirit’s Traverse from Columbia Memorial Station
to the Columbia Hills, January-June 2004
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Drive Sol Quartet Drive Sol Quartet (Sols 106-(Sols 106-
157)157),,
a 4-sol observation set with:a 4-sol observation set with:
PancamPancam: front 60: front 60oo, rear , rear 4545oo,,
      clastclast and midfield rock surveys and midfield rock surveys
NavcamNavcam 360 360oo

MiniTESMiniTES:: reconaissance reconaissance raster, raster,
  systematic soil, sky & ground,  systematic soil, sky & ground,
  cloud & ground  cloud & ground
Rover tracks survey Rover tracks survey ((PancamPancam&&MiniTesMiniTes))
IDD IDD ““touch & gotouch & go””



Local enrichment of Mg and SLocal enrichment of Mg and S
Local low Local low Cl Cl / S values/ S values
Aqueous mobilization of Aqueous mobilization of solublessolubles
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Sol 140



Columbia Hills, Hank’s Hollow:  Pot of Gold and Breadbasket
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BB



Cavernous Weathering
Terrestrial Analog for Pot of Gold?  (J. Rice)

Columbia Hills, Gusev            Mars Hill, Death Valley



Spirit Sol 313, Bedrock at West Spur



Sol 556 Traverse Map (L. Crumpler)



Methuselah, Sol 454





Larry’s Lookout Area

Sol 489



Sol 452  Perspective View of Husband Hill, Looking SE



Columbia Hills, THEMIS



National Geographic SocietyGusev Crater, long ago?



Mechanism for
replenishing fresh
water to low-
latitude aquifers?
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P. Christensen et al., ASU

Gusev Gusev Crater Landing SiteCrater Landing Site
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