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Haughton

Crater
(D=20 km)
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Devon Island, Arctic
Lee et al. 2015
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Stepwise Approach to Target on Apollo
Step 1

Step 1: Reach Target Reglon using Lunar Module. Step 2: Reach Target Local Area using Lunar Rover.  Step 3: Reach Target on Foot.



15t EZ Workshop for Huma;1 Missions to Mars

Stepwise Approach to Target: General Strategy

Step 1

Step 3 ATVs in Escort for Scouting and Logistics Support.

Step 4

-
get Local Area using ATV.

P~

LStp 4: Reach Target on Foot.

A
Step 3: Reach Tar
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NORTHWEST PASSAGE
DRIVE EXPEDITION

\ HAUGHTON-MARS PROJECT /
\ Northwest Passage Drive Expedition /
\ (2009-2011) s
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NORTHWEST PASSAGE DRIVE EXPEDITION

ISSN: 152 -107a Voluma 15, Numbar & Juna 2015

Astrobiology

POLAR TREK
TO MARS

Margy Aean Lichert, luc. %@W

www.lebartpub.com/ast

YouTube.com June 2015 Issue
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Strategy: Fixed Base + Mobility Systems (Robotic & Human)

Mobile base is a bad idea: 1) Might get stuck in bad spot.
2) Planetary Protection.
Mobility systems should allow global access pver time. (All Mars is interesting!)

First Landing Site = Long Term Base Site
Base Site Scouting will be done by Robots, not Astronauts.

Science Driver: Astrobiogeology

Highest Priority Science ROIs:
Valles Marineris : Longest and most comprehensive environmental record.

Tharsis: Longest and most recent high T activity.
Deep Subsurface: Deep drilling to access any liquid aquifer.

Minimal Mobility Systems Required:

Two Pressurized Rovers (PR). Traverses 10s to 100s of km OK.
One Drivable Robotic ATV per person for local EVAs and PR escort.

Noctis Landing 10
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 Hydrated Mineral Deposits (e.g., Sulfates). Discrete outcrops.
« Potential biosignatures protected by volcanic deposits?
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Hydrated Mineral Deposits (e.g., Sulfates). Buried Layers?
Potential biosignatures protected by volcanic deposits?
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PSP_005980_1725_MRGB someten

 Hydrated Mineral Deposits. Extensive Layerse
« Potential preserved biosignatures.

o o Tk
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Hydrated Mineral Deposits.
Shown here: Layered
volcanic deposits possibly
protecting hydrated mineral
depositse
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Hydrated Mineral Deposits
(Light toned).

Darker volcanic deposits.
Landscape of deposition
AND deflation.
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PSP_005281_1750_MRGB

NASA/JPL/University of Arizona

—
500 meters.

MRO/HIRISE

e s = 3 s
15t EZ Workshop for Human Missions to Mars

« Tithonium Chasma
 Hydrated Mineral

Deposits

« Extensive Layers
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hop for Human Missions to Mars

Stratigraphic Record.
Layered Deposits
Cross-Bedding
Noachian Bedrock?
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ESP_012810_1735_MRGB 500 meters

 Stratigraphic Record
« Tilted Layered Deposits

27
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Drainage Channel.
H,O¢

Volcanics?
Discharge was low.







Oudemans Crater
Impact Ejecta
Stratigraphic Record

Megablocks of Tilted,
Possibly Folded,

Layered Deposits
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Oudemans Crater
Central Uplift
Stratigraphic Record

Megablocks of Tilted,
Layered Deposits

“Walkable Column”







Noctis Labyirinthus
Stratigraphic Record
Hydrated Minerals
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 Hydrated Mineral Deposits:

Discrete outcrops ~5 km from Landing Site.
 Resource:

H,O Concentration Poorly Constrained.

36




Ubiquitous Sand Dunes & Sheets (Sparse to Continuous Deposits)

Resource:

Sandbags for Radiation Shielding. Bagging can be robofic.
Pressurized Rover Traverses:

Sand should not be avoided, but conquered.
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« Science
NASA MRO HIRISE + CRISM + THEMIS Data
ESA MEX HRSC + OMEGA Data
Why?e: Assess Accessibility of Science Targets
Howe: Drone Surveyse

e Resources

NASA MRO HIRISE + CRISM Data

ESA MEX HRSC + OMEGA Data

Why<e: Assess 3D Extent of Hydrated Minerals Deposits?
Howe: Drone Surveyse

Noctis Landing 40



Noctis Landing

Conclusions

15t EZ Workshop for Human Missions to Mars

1 Noctis Landing is af Strategic Scientfific & Operational Crossroads
Valles Marineris + Tharsis + Subsurface

2 Oudemans may offer easier access to Mars Stratigraphic Record
than Valles Marineris.

3 Plan for ~1000 km Radius EZ.
4  Excursion Time is more important that Distance Traversed per se.
5 More Data Needed. Drones Recommended.

6 Analogs for Science Ops Learning & Planning are Crifical.

Noctis Landing 41



