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* NASA Desert Research and Technology Studies (RATS)

* Engineering based studies on the operabiity of performing
geologicfield activities that e volved to full-scale multi-week
simulated lunar excursions with realistic geologic objectives

* 2010: realistic human piloted rover traverse around the San
Francisco Volcanic Field (SFVF) with prototype habitable
rovers, habitats, & communication restrictions

* Geophysicaltools and exploration were not included

*+ Goal of study: compare
geophysical datasets from a
planetary ‘mission-based” scenario
& ‘te e strial-based” deployment to
determine measures to increase
the efficiency of conducting
geophysical surveys on planetary
bodies while using the collected
data to analyze real-world volcanic
field g eolog ic pro blems

2. STUDY REGION & APPROACH

Study Region:
7 km x 7 km region,
analogues to Taurus-
Littrow lunar region,
located within the SFVF

* Roughly centered on
SP Crater (cinder cone
with 250 m of relief)

+ Contains cinder cone
volcanoes & lava flows

* Includes significant
portion of RATS 2010
rover traverses

* Eight areas encompass
sdence stations used
for simulated crew
extravehicular activities

Above opi mization of geophysical fieldwork,
such asLurar seismic siation deployment
(leff) (Image credit NASA, Apdio 12),
through use of Terestrid and s&ng:l)
(image cedit D. Pattit, SFVF 2

$esa
Sta 283 RimSE 234 ¥ e

Traverse Mission Based Approach:
1. Assume that geophysical objectives were
secondary in relation to RATS 2010

geologic traverse planning.
2. Field season planning based on RATS
2010 precursor data (primarily USGS

geologic map of the SFVF, SP Crater region).

Lat: SFVF Study Regon Colored Study Areas encompass
RATS science dations. Colored lines indicate rover raverse
pahs. Arrows indcaebreadband aray seismomeler locations.
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3. Geophone lines and broadband installation

locations were less than 100m from RATS
2010 traverse EVA science stations.

4. Magnetometry and GPR surveys were

performed along the route of the RATS
2010 rover traverse paths. Assumed these
geophysical instruments were mounted on
the rovers, but did not dldate the route.
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Resulting apparent subsurface seismic velocity profies for Area 3 forward and reverse shot profiles.

4. CONCLUSIONS
Geologlc'

Seismologic interpretations are limited,
providing ‘snap shots’ of subsu rface

m at spedific scie nce station locations,
verses overall regional structure.

seismic velocity profies, resultsin:

layering and structure to a depth of ~40

* Initial interp retation, of Area 3 apparent
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JPlanetary Traverse Operations:

on a planetary traverse re quire pre-
coordination with geologic hypotheses
for proper seismicaray design to
provide appropriate connection

betwe en interpretation of subsurface
layering and structure, with visible
surface features.

* Inclusion of seismologic measurements

5. NEXT STEPS

Updates for likely 2-D subsurface variations:

1. Modify analysistoresolve for dipping layers
2. 2-Dinversionanalysis of amrival time data
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Additional geophysical data analysis:
1. Traverse paths:

A.  Magnetometry results

B. Ground penetrating radar results
2. Broadband seismometer (15t data set)
Next field season:
1. Select terrestrial based geologic problem

within SFVF for detailed analysis. Options:

1) tomographicanalysis of SP Crater
2) geophysical mapping of select lava flow
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