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Purpose:  The work reported here responds to the 

need to provide science requirements for lunar and 
planetary surface system architecture and metrics for 
surface system operations, and to do so in a way that 
addresses science goals, such as those identified by 
LEAG [1]. In response, the Surface Science Scenarios 
Working Group of the NASA HQ Outpost Science and 
Exploration Working Group (OSEWG) is attempting 
to develop science-driven lunar surface activity scenar-
ios for a variety of landing sites and architectures [2,3]. 
Operations groups have already begun to use mathe-
matical models for field operations to maximize ‘sci-
ence return’ in terms of metrics like EVA time, sam-
ples collected, and distance covered. For these such 
approaches to be sound, they must consider an actual 
connection to the geology of a given site The metric 
approach without that input does not maximize scien-
tific significance of potential field excursions. Here, 
we are comparing the nature and requirements for trav-
erses for a) two landing sites suitable for similar inves-
tigations but very different physically, and b) one 
landing site with very different architectural ap-
proaches. 

Investigating Mare Volcanism at Marius Hills 
and Aristarchus:  We have planned field study sce-
narios to two prime sites for investigating the extent of 
mare nearside volcanism. The sites are very different 
in the density and distribution of volcanic features of 
interest. Aristarchus has the finest, large-scale exam-
ples of volcanic vents, pyroclastics, rilles, and flood 
basalts, along with large craters of very different ages, 
and volcanic domes in the region, but these features 
are widely distributed over a couple hundred kilome-
ters. Thus, a regional scale scenarios for field traverses, 
assuming mobility of hundreds of kilometers over pe-
riods of weeks, were planned for Aristarchus, as seen 
in the figures [2,3].Marius Hills has a variety of less 
prominent but more densely packed volcanic features, 
including volcanic shields, domes, cones, pyroclastics, 
rilles, flood basalts, faults, and wrinkle ridges, as well 
as a nearby magnetic anomaly, and landing sites at 
several locations would allow access to a significant 
portion of these features over tens of kilometers. Land-
ing sites allowing access to ten, twenty, and thirty 
kilometers radius were identified, and smaller scale 
scenarios for tens of kilometer traverses, each with 4 to 
6 major stops, to be carried out over periods of days 
were planned for Marius Hills, as seen in the figures 
[4]. 

Investigating Basin Structure at Malapert: We 
have planned field study scenarios for Malapert as a 
target using three very different architectures, as seen 
in figures below [5,6]. Initially, we assumed the con-
straint that we had to use Shackleton outpost as a point 
of departure and return. We identified major stops 
along the route, with emphasis on Malapert. Clearly, 
traveling from the outpost to the target uses the bulk of 
the time involved in the trip, an undesirable attribute.  
Then, we identified a potential landing site at a loca-
tion of high elevation which would allow much of the 
plateau to be viewed and minimize distance to sur-
rounding features of interest.  The landing site would 
become a field camp.  Nevertheless, total distances 
required to  visit surrounding features of interest were 
typically in the range of 150 kilometers.  Finally, we 
assumed a recently considered hybrid architecture. The 
route consists of a long traverse with encounters with 
less mobile recharge unit every three days, mitigating 
the need to return all the way to a base camp. 

Implications for Architecture: The requirements 
for mobility (distance and slope/roughness based ac-
cess) and the appropriate architecture depend on the 
target. If areas of densely packed features of interest 
for high priority investigations can be identified for a 
particular target, less distance mobility is required, 
although precision landing may be required.  Targets 
with more prominent, but widely distributed features 
would require greater mobility, either in the form of 
support for extended stay and greater-distance archi-
tecture, or for multiple landings. The hybrid long trav-
erse approach with mobile support unit will work if 
features of interest are distributed at distances on the 
order of tens of kilometers around a landing site. 
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