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Exploration Zone Map

15t EZ Workshop for Human Missions to Mars

Mars landing site and surface field station
20°05’ N, 126°38’ E / Elevation = -3600 m
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e _ _ e ! Hebrus Valles Terminal Zones |
Each of the two distributaries terminates within L T A
isolated pit and trough networks, suggesting

drainage of floodwaters into the subsurface

o W
\»t‘ )7/50_100 km°f
~y Station

The absence of evidence for ponding upstream of
pits and troughs and the presence of channel
pendant bars that extend into troughs are
indicative of rapid and unobstructed flow into the
subsurface similar to sinkholes on Earth

(Rodriguez et al., 2012)
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Science ROl 1

Hebrus Valles

15t EZ Workshop for Human Missions to Mars

N202 46’ 17”/ E126°2 47’ 46"
Elevation = -3680m

Multiple-point access to the
subsurface with a high
preservation potential for
evidence of past habitability
and biosignatures.



Science ROl 1 (conﬁnued)

15t EZ Workshop for Human Missions to Mars

* Rodriguez et al. (2012) * Either way: The inferred
suggested high hydraulic magnitude of floodwater

pressure associated with inf_iltration points to the
mud volcanism forming existence of structurally

) : stable caverns with
pseudo-karstic erosion oermafrost having a

along feeder conduits mechanical strength of

limestone at the average
temperatures at Hebrus
Valles

subsurface karst landscape ~  >/Nce Martian gravity is 0.38
g, it allow for caves that are

by dissolution of buried 2.5 x larger than Earth-

carbonates equivalents (and up to 6 km
deep)

Replace With: EZ Location Name 6

e Carr and Malin (2000), on
the other hand, suggested a



Where should we look for Life

Cave .
Environments

Secondary mineral formations

(speleothems)
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Photo by K. Ingham

_ Insitu microbially mediated
<% mineral formation ?

Investigation of a
potential long-term stable
habitat

£ Preservation of potential
% . biosignatures in caves
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Science ROl 2 7

15t EZ Workshop for Human Missions to Mars

N19°2 46’ 37” / E126231'49”
Elevation =-3641

Fluvial features indicative of

agueous processes and
potential habitability



Science ROl 3

15t EZ Workshop for Human Missions to Mars

e N19244’ 69” / E1262 31’ 39”
e Elevation =-3695

' » Fluvial features indicative of

agueous processes and
potential habitability
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Science ROl 4&5

15t EZ Workshop for Human Missions to Mars

 N20206’ 30” /E1262 03’ 59”
* Elevation =-3913
* Access to Hesperian subsurface
materials:
— Trapped gases
— Dating geologic units
— Interpreting relative ages
— Primary and secondary impacts
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Science ROI 6 7

15t EZ Workshop for Human Missions to Mars

N212 01’ 29” / E1252 54’ 52"
Elevation =-3774

Fluvial features indicative of
agueous processes and

potential habitability

Hebrus Valles
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Resource ROl 1

15t EZ Workshop for Human Missions to Mars

e N202 46’ 177/ E1262 47’ 46"
e Elevation =-3680m

 Multiple-point access to the
subsurface:
— High potential for water
— Shelter

Hebrus Valles 14



with humans
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Exploration of a Martian Cave




Possible Discovery of a Lake within a Martian Cave ~

Cave Advantages as a Resource:
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Hillside Development, a permanent settlement design by the Mars Foundation
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15t EZ Workshop for Human Missions to Mars

N20¢2 12’ 07”/ E1272 03’ 04"
Elevation = -3680m

Flat and stable terrain near the LS.
Slopes <52 over most of the EZ.

Access to silicate materials over the
entire EZ, including sediments

Low latitude, plenty of sunlight
Access to surface shelter

Hebrus Valles 18



£Z Data Needs . |

{

15t EZ Workshop for Human Missions to Mars

» The single most important additional data set needed to
assess the science potential of the EZ would be high-
resolution mapping of the terrain and its composition
(MRO-HiIRISE and CRISM, MEx-OMEGA, or similar). This is
the highest priority because it would be necessary a
previous good understanding of landforms and surface
composition to ensure high-quality science return.

» The single most important additional data set needed to
assess the resource potential of the EZ would be probing
the subsurface using radar measurements with high depth
resolution (MRO-SHARAD or similar). This is the highest
priority because a previous good knowledge of the actual
extension and geometry of the subsurface caverns
available for habitation would be required.

Hebrus Valles 19



A Human Field
Station should
utilize this great
resource on Mars

©2006 National Park Service \
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Prioritization List of EZ Data Needs

15t EZ Workshop for Human Missions to Mars

» Prioritized list of orbiter/rover data to be collected to assess the science
potential of the EZ:

1.High-resolution imagery (HiRISE-like) to characterize terrains for rover
traverses and EVAs.

2.Compositional data (CRISM and OMEGA-like) to prepare for in situ analyses.

3.Mineralogical data (THEMIS-like) to understand mineral distribution before
human exploration.

» Prioritized list of orbiter/rover data to be collected to assess the resource
potential of the EZ:

1.Subsurface radar data (SHARAD-like) to understand the extent and geometry
of the subsurface conduits.

2.Compositional data (CRISM and OMEGA-like) to characterize the availability
of resources (ice/water, clays, perchlorates).

3.THEMIS-like to search for and identify thermal hotspots in the subsurface.

Hebrus Valles 22
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