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Introduction: The crater BulLialdus is a 61-km Eratosthenian-age impact crater located in the 
southwest portion of the lunar nearside. Preliminary spectroscopic analysis of material associated with 
the crater indicated an unusual stratigraphy of gabbroic material overlying noritic material (1). Further 
study using telescopic near-infrared spectra from nine small areas within and around the crater 
revealed a possible three-layer suucture: two gabbroic layers and a deeper noritic one (2). Crater 
diameter indicates a potential excavation depth of 6 km. CCD images have been recently obtained 
over ten narrow spectral channels from 0.40 pm to 1.05 p. These multispectral images allow a 
high-spatial-resolution analysis of the distribution of crater material. 

Data Processing: CCD images were obtained with a Thomson CCD camera mounted on the 2 
m telescope (F/D = 25) of the Pic du Midi Observatory. The optical configuration corresponds to a 
theoretical spatial resolution of 0.2 m i e l .  Ten spectral images were taken at 0.40, 0.56, 0.73, 0.91, 
0.95, 0.97, 0.98, 0.99, 1.02, and 1.05 pm. Images using the first six filters have been processed to 
date. 

Discussion: Several ratio images have been produced to emphasize lunar spectral properties. 
Figure 1 shows an albedo image of the crater (left) and a 0.91/0.73 ratio image (right), which is 
sensitive to the strength of mafic mineral absorptions. Variations between the central peaks, rim, and 
floor materials are apparent within the processed data. 

A linear mixing model was used to evaluate the distribution of spectroscopically distinct 
materials across the crater. In this approach (3, 4), small areas thought to represent local lithologies 
are chosen within the image. The spectral properties of these representative "endmembers" are then 
combined in a least squares mixing algorithm to provide the best fit for each pixel within the image. 
Each pixel can then be represented by the proportion of each endmember required to minimize the 
difference between the model and actual spectra. These fractions are constrained to sum to 1.0 and the 
average standard deviation is less than 2%. Although a non-linear model may be more appropriate for 
accurate abundance estimated (5, 6),  the linear approach permits investigation of changes in relative 
proportions within a given data set. Shown in Figure 2 are the fraction images for four endmembers 
(shown by boxes within each fraction image) chosen to represent three spectrally distinct areas within 
the crater and a low albedo area outside i t  

P r e l i m i ~ ~ ~  Results: Initial analysis clearly reveals the central peak material (Endmember 1) 
as a highly localized unit within the crater. This probably represents noritic material identified by (2). 
The remainder of the peaks appear to be a distinct unit (Endmember 3) that is also distributed across 
the crater floor, this may be a previously unidentified unit. Endmember 2 shows a similarity in wall 
material, but indicates an unexpected asymmetric distribution associated with the west-southwest wall 
and rim. Finally, Endmember 4 represents the low-albedo area surrounding the crater, which is part of 
the crater ejecta blanket. This endmember may be a good measure of maturation, with fresher areas 
appearing darker in the fraction image. Initial analysis of Bullialdus lithologies are encouraging. 
Further study will include calibration of the endmember spectra to laboratory and telescopic data and 
refinement of the mixture components, as well as correlation to possible underlying stratigraphy of the 
area. 
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