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Radar evidence for ice in lobate debris aprons in the mid-northern
latitudes of Mars
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“Present-day thick ice deposits at the mid-latitudes of Mars should be considered
as targets for future landed missions. If accessible, the ice could be analyzed for
climatological indicators or biomarkers, and potentially be utilized as a resource.”
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Detections of Thick Ice in Deuteronilus
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Resource ROl 1 — Margin of Apron
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Converting Time to Depth
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Constraining the thickness of overburden
(How deep is the top of the ice?)

« No enhancement in H content is seen in Odyssey GRS or Neutron data.
» Implies that the upper 0.5-1.0 mis “dry”.

* No shallow boundary between dry overburden and massive ice is seen in

SHARAD data. Implies either:
* a) boundary is in the near-surface blind zone (~10m), or

* b) boundary does not provide sufficient dielectric contrast to produce an
echo.

* Preferred interpretation is a) above, because a thick debris layer is unlikely
to be low enough in density (source is mass wasted bedrock; compaction of

thick layer will increase density).

* Best current estimate of overburden thickness is 1-10 m.
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Science ROI 1 — Margin of Apron
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Science ROI 2 — Colles Knobs and Layered Deposits
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Science ROI 2 — Colles Knobs and Layered Deposits
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Science ROl 3 — Noach




Clays and other hydrated

¢ Crustal clays minerals detected in Noachian
terrains at the Dichotomy

S Boundary
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Ehlman et al., 2011

ESA image release
(Carter et al., 2013)




Science ROI 3 — Noachian Terrains at Dichotomy Boundary
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Site Factors

Criter

il Engineering

1vi

ISRU and C

Engineering

Water Resource

Threshold

Qualifying

Meets First Order Criteria (Latitude, Elevation, Thermal Inertia)
Potential for ice or ice/regolith mix

Potential for hydrated minerals

Quantity for substantial production

Potential to be minable by highly automated systems
Located less than 3 km from processing equipment site

Located no more than 3 meters below the surface

Accessible by automated systems

Potential for multiple sources of ice, ice/regolith mix and hydrated minerals

Distance to resource location can be >5 km

Civil Engineering

Threshold

Qualifying

Route to resource location must be (plausibly) traversable
~50 sq km region of flat and stable terrain with sparse rock distribution
1-10 km length scale: <10°

Located within 5 km of landing site location

Located in the northern hemisphere

Evidence of abundant cobble sized or smaller rocks and bulk, loose regolith

Food
Production

Qualifying

Metal/Silicon

Resource

Threshold

Qualifying

Utilitarian terrain features

Potential for metal/silicon
Potential to be minable by highly automated systems

Located less than 3 km from processing equipment site
Located no more than 3 meters below the surface

Accessible by automated systems
Potential for multiple sources of metals/silicon

Distance to resource location can be >5 km

Route to resource location must be (plausibly) traversable

0 0
Key
[ ] Yes
o Partial Support
or Debated
No
? Indeterminate




Meets First Order Criteria (Latitude, Elevation, Thermal Inertia)

Potential for ice or ice/regolith mix

AND/OR

Potential for hydrated minerals
Quantity for substantial production
Potential to be minable by highly automated systems
Located less than 3 km from processing equipment site

Located no more than 3 meters below the surface

Accessible by automated systems

Threshold

Qualifying

Water Resource

Potential for multiple sources of ice, ice/regolith mix and hydrated minerals

Criter

Distance to resource location can be >5 km

Route to resource location must be (plausibly) traversable

~50 sq km region of flat and stable terrain with sparse rock distribution
Threshold 1-10 km length scale: <10°
Located within 5 km of landing site location

Located in the northern hemisphere

ineering

1vi

Qualifying Evidence of abundant cobble sized or smaller rocks and bulk, loose regolith

Qualifying

Threshold Located less than 3 km from processing equipment site

| Eng
Civil Engineering

Utilitarian terrain features

Food
Production

ISRU and C

Potential for metal/silicon
Potential to be minable by highly automated systems

Located no more than 3 meters below the surface

ilicon Resource

Accessible by automated systems
]



Science Site Criteria
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Highest Priority EZ Data Needs

15t EZ Workshop for Human Missions to Mars

— What is the single most important additional data set
needed to assess the science potential of the EZ?

— What is the single most important additional data set
needed to assess the resource potential of the EZ?

HiRISE imagery, including stereo, of the LDA margin
areas that would be access points for resource and
science sampling.

Replace With: EZ Location Name 32












hh;;!OLA 1728ppd éievation Options

Chart PPD: |12

9 10 11 12 13 14 15 16 17 8 19
Distance (Km)

21 22 23 24







TES Thermal Inertia — Range 100-300 TI Units
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