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Near-infrared reflectance spectra of 14 lunar highland craters in the 50-100 km diameter 
range have been obtained a s  part of an ongoing data acquisition program to derive compositional 
information about unsarnpled areas of the lunar crust (1). All data are obtained with an infrared 
spectrometer and an Insb detector (2), using the 2.2 m telescope of Mauna Kea Observatory. 
These measurements have a spacial resolution of 4-10 km, allowing individual features of a large 
crater to be studied. Although spectra for the central peaks and excavated material of large 
craters indicate a variety of crustal compositions, sometimes correlated with stratigraphy, other 
spectra observed in several craters have remarkabiy uniform spectral features, irregardless of 
composition. These unusual spectra appear to be characteristic of impact melt. 

DATA PRESENTATION: Crystaline Material. Many spectra of large craters show clean, 
strong absorptions, indicating relatively immature, crystaline material (Fig. I). The spectrum for 
the central peak of Copernicus Peak-3) exhibits a multiple absorption band centered beyond 1.00 
pm, indicating the presence of olivine, while the Copernicus Wall-1 spectrum exhibits a band 
centered near .93 pm, indicating the presence of a low Ca-pyroxene (3,4). The spectum of 
Aristillus Central Peak exhibits a band centered near .94 pm, indicating the presence of either a 
pyroxene of intermediate Ca content or a mixture of a high and a low Ca pyroxene (5). Tycho 
Wall and Peak spectra, centered near .97 and .99 pm respectively, indicate a clinopyroxene 
component, with the peak's slightly longer wavelength band center indicating a more Ca- and Fe- 
rich composition (4). 

Anomolous Material. Other areas from these three compositionally different craters have 
spectra with remarkably similar features (Fig.2). Each spectrum has a broad, shallow absorption 
feature, with a general center slightly shortward of 1.00 ym, as  well as an inflection a t  1.3 p. 
The width and shape of the bands indicate a combination of absorptions. The multiple feature 
near 1.00 pm is llkely to be a combination of a band due to either a low or high Ca pyroxene and a 
shallower, longer wavelength band. A likely possibility for this unknown band is Fe-rich glass, 
which exhibits a spectrum with a broad, shallow band centered near 1.05 pm (6). The feature a t  
1.3 um is consistent with the spectrum of Fe-bearing feldspar (6). Copernicus Wall 2 and Floor 1 
are from the northwest section of the crater, which is covered with a low albedo deposit. 
Similarly, the Aristillus Dark Streak spectrum is from an apparently continuous deposit of low 
albedo material covering the floor, wall and rim of the northeast section of the crater. Tycho Halo 
forms a circular, dark deposit of material exterior to the rim. 

DISCUSSION. Several different methods have been used to recognize lunar impact melts. 
Theoretical models, photogeological information, and studies of terrestial impact craters provide 
evidence that impact melt may be found as ejecta inside or exterior to the crater rim, or as a thin 
sheet coating the crater floor (7,8,9). The volume of material which is melted, 10-15% of the total 
volume of material which is excavated, originates near the point of impact, and is thoroughly 
mixed within the transient cavity (7). Tycho halo and the low albedo sections of Copernicus and 
Aristillus have been interpreted as impact melt (8,9,10), although the existing photographic 
resolution of Aristillus is insufficient for detailed interpretation. The compositional implications of 
the anomalous spectra for these craters are consistent with what is expected for impact melt. 
This surface material is likely to include some combination of Fe-bearing glass, various pyroxene 
components from the upper stratigraphic units of the target, and devitrification products which 
may include Fe-bearing feldspar. 
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Figure 1. Reflectance spectra for small areas in and around large craters, exhibiting features due 
to exposed crystaline material. Left: reflectance spectra scaled to unity a t  1.02 pm. Right: 
residual absoption features resulting from reflectance spectra divided by a straight line continuum 
fit at .73 and 1.60 um (plotted at 5x expanded scale). Lines have been drawn in at .9 and 1.00 
pn to help locate band centers. 

Figure 2. Reflectance spectra of small areas believed to contain impact melt. These areas occur 
in the same craters as  the areas for spectra in figure 1. Right and left as in figure 1. 
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