
LPS XXVI 789 

SIMULATED GEOCHEMICAL ROVER MISSION TO THE TAURUS LllTROw VALLEY 
OF THE MOON; Randy L. Korotev, Larry A. Haskin, and Bradley L. Jolliff, 
Department of Earth and Planetary Sciences, Washington University, 
St. Louis, MO 63130 

We test the effectiveness of using a simple chemical analyzer (alpha backscatter, 
alpha-proton, X-ray spectrometer [I]) on a remotely operated rover to analyze soils and 
provide geologically useful information about the Moon during a simulated mission to a 
hypothetical site resembling the Apollo 17 landing site (Taurus Littrow valley) [2]. 

On the mission, a relatively large number of soil samples (100) is 'analyzed' for 
major elements at moderate analytical precision (e.g., typical relative sample standard 
deviation from counting statistics: Si [ l  I%], Al [18%], Fe [6%], Mg [20%], Ca [5%]). We 
simulate soil compositions by combining compositions of components representing the 
major lithologies occurring at the site (high-Ti mare basalt, noritic impact-melt breccia, 
etc. 131) in known proportions. We simulate analyses by degrading the simulated com- 
positions according to the expected analytical precision of the analyzer. We model 
(least-squares mass balance) the compositions obtained from the simulated analyses as 
mixtures of the components and compare the relative proportions of those components 
as predicted by the model with the actual proportions used to generate the simulated 
composition. Boundary conditions of the modeling exercise are that all important 
lithologic components of the regolith are known (as for Apollo 17 soils) and are 
represented by model components, and that the compositions of these components are 
well known (either by laboratory analysis, as for Apollo 17, or by high-precision analysis 
of rocks in the field by the rover). We compare the effect of having the capability to 
determine one incompatible element (thorium) at moderate precision (25%) with the 
effect of the lack of this capability. 

Although ambiguities would be encountered, we conclude that much of our know- 
ledge about the Apollo 17 site (based on the return samples) regarding the distribution 
and relative abundances of lithologies in the regolith could be obtained with the rover 
operating in a mode where many soil samples were analyzed. The presence at the site of 
most of the compositionally distinct lithologies occurring at >SO% abundance in different 
soils would be recognized. The success of the mission, however, requires that at least 
one incompatible element be determined with reasonable precision (compare A & B in 
Fig. 1). Th-rich lithologies such as noritic melt breccia and KREEP basalt cannot be 
reliably distinguished by their major-element composition from plutonic rocks of the Mg 
suite (e.g., norite; compare A & C in Fig. 1). 
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Figure 1. Comparison of model input (A) and results (B & C). The 10x10 grids 
represent 'maps' of the hypothetical site showing proportions of soil components at each 
of the 100 sampling stations. In addition to the components shown (noritic melt breccia 
and KREEP basalt, on left, and mare basalt and orange glass, on right) the soils are also 
composed (not shown) of Th-poor anorthositic norite (granulitic breccia) and Mg-suite 
plutonic components (troctolite, norite; see [3]). The sum of all components equals 100% 
in (A). The figure shows that despite the imprecision of the analyses, the relative propor- 
tions of the components of the soils can be reasonably well ascertained if an incom- 
patible element like Th can be determined. 
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