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Latitude: 4.6 degrees South

(Located between +/- 50 degrees latitude)

Elevation: -4.5 km MOLA

(Less than +2 km altitude)
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Human missions will deepen our understanding
Mars with Curiosity’s Insitu data.

Mount Sharp of sedimentary layers
Bottom of a lake

Habitable environment

Methane



Gale Crater was formed by a meteor
impact about 3.5 to 3.8 billion years ago.




Aeolis Mons (Mount Sharp) of ~5km layered sedimentary
Noachian and/or Hesperian rocks suitable for radiometric dating

in a significant range of martian geological time




Near the bottom of the mound are clay minerals.
Repeated Sulfate and Clay Beds in West Gale Crater

(Deposits with a high preservation potential for evidence of past habitability and fossil
bio-signatures)

NASA/JPL/ University of Arizona
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Higher atmospheric density:
Best known radiation shielding
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Hydrated Soil in Gale Crater

Hydrate Mineral Soil’s amorphous component
(2wt % H20) (3 to 6 wt % H20)




Gale Crater soil composition:

Plant macronutrients and micronutrients are available to complete life cycle.
Mars atmosphere is made of Carbon dioxide 95.32% & Nitrogen: 2.7%.
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Nitrates found in Gale Crater:
Nitrogen exists in soil.




Cobble-sized or smaller rocks and bulk, loose regolit




Cobble-sized rocks




Iron Oxides
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A plausible Mars landing site



Higher atmospheric density:
Advantage on velocity reduction in landing
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A flat area of approximately 25 km? of the terrain with slope
less than ~10 degrees and without significant landing
hazards including dust




Curiosity’s Insitu data decrease risk
for human missions , and reduce cost.

* Radiation

* Wind speed and direction
* Temperature
 Atmospheric pressure



Daily Cycles of Radiation and Pressure at Gale Crater:
As pressure increases, the total radiation dose decreases.

Longer Term Variations Due to
Solar & Heliospheric Rotation
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Engineering Parameter: More than 5 km away from
nuclear powered Curiosity




Proposed site satisfies engineering constraints,which is
supported by successful landing of 899 Kg Curiosity.




Elon Musk
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Transportation &
Mission in Exploration

Zone(EZ)



Mobility Type |I: Wheeled vehicle

Apollo 15-Lunar Rover .
Vehicle (210 kg on earth) Don’t forget spare tires!




Higher atmospheric density:
Advantage on potential flying on Mars
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Mobility Type Il: Mars aircraft with faster
rotating and bigger propeller with powerful
battery

Con: Low atmospheric density Pro: Low gravity




Remote control robotic mission with
sample return

Drone on Mars Drone on earth




DATA NEEDS



Highest Priority EZ Data Needs

— We need additional data set to answer the following
science question.

“Can any microbe survive in present
Gale Crater?”

— We need additional data set to answer the following
resource question.

“How deep should we dig in Gale Crater
for enough water?”



Conclusion

Gale Crater is the Exploration Zone with
1) A proven safe landing site,

2) Rich scientific resources, and

3) Resources that support human missions.



Thank you for
supporting

Gale Crater!!

Paul Yun
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