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Introduction

Goals

Figure 2. A. Sample 117 from Camp 3 with olivine phenocrysts and pyroxene xenocryst. B. Sample 190 from station 9B - this is compositionally similar to 117.
 C. Sample 151 from station 12B with olivine phenocrysts. D. Sample 262 from station 28B. Although this was collected adjacent to 151, the composition is 
 remarkably di�erent.

Figure 3. A. Study area with MMSEV traverses and stations. 
 The base map is ESRI world imagery .
 B. Geologic map with lithologic units delineated.

Methods
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Figure 1. A. Study area (red) in the San Francisco Volcanic Field, Arizona.
 B. Desert RATS 2010 technology: MMSEVs docked to the Deep Space Habitat.
 C. Image of station 25B with MMSEV traverse (red), crew traverse (green), and 
      sample collection sites. The base map is ESRI world imagery, including an 
      aerial view of the MMSEV. 

•   Apollo 17 (1972) was the last human exploration mission to the moon. Consequently, there 
 has been no opportunity to �eld check Apollo results with more detailed �eld investigations.   
• The Desert Research and Technology Studies (RATS) missions (1997-present) have been 
 conducted in northern Arizona to exercise science operations, test multi-mission space 
 exploration vehicles (MMSEVs) and extravehicular activity (EVA)  protocol to prepare for
  future human exploration [1-2].

• The objective of this project is to produce a geologic map from data collected on the RATS 
 2010 analog mission using Apollo-style traverses in conjunction with remote sensing data for 
 a 15 km2 �eld area adjacent to SP mountain (Figure 1).
• This map is compared with a geologic map produced using standard �eld techniques
 [3-5, this session].
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• 19 EVA stations from 5 days contributed to 122 samples with collection photographs and crew 
 videos (Figure 1B-C) [6].
• Sample contexts and compositional characteristics (from hand sample examination) 
 allowed for the di�erentiation between di�erent sedimentary and volcanic units (Figure 2). 
• Sample locations were georeferenced in Google Earth and Picasa using crew videos, �eld 
 photos, and GPS data from the EVA backpacks (Figure 3A). 
• A geologic map was constructed using RATS data, ESRI world imagery, and a GeoEye-derived
 DEM in ArcMap (Figure 3B).

• RATS data allowed us to better distinguish and re�ne the lithologies and boundaries (i.e. volcanic 
 units and the basement sedimentary rocks) from the pre-mission planning maps [7].  Our results 
 validate the  e�cacy of the pre-mission photo geologic interpretation and traverse planning. 
• Mission constraints (RATS time limits, topography, rough terrain) precluded traverses to and sampling 
 of all lithologies and contacts. This data gap contributes to the di�erences between our map and the 
 map constructed using classical �eld methods [4].
• This map contributes to an assessment of mission constraints (time, distance traveled, EVA time, 
 appropriate sampling, in situ data tools) to mission returns (understanding geologic context).
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