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PLAGIOCLASE AND MASKELYNITE DIAGNOSTIC FEATURES. Carl6 M. Pieters, 
Department of Geological Sciences, Brown University, Providence, RI 02912 

Summary. Reflectance spectra of several lunar and terrestrial crystalline plagioclase samples 
and a maskelynite separate from a lunar meteorite have been acquired. All the plagioclase samples 
exhibit the well-known crystal field (CF) absorption near 1.3 pm (l ,2) .  Maskelynite, a diaplectic 
glass formed from highly shocked plagioclase, exhibits two features similar to those of 
homogeneous glass from octahedral and tetrahedral absorptions near 1.0 and 1.9 pm, respectively, 
(3,4). MGM analyses (5) were performed to evaluate these absorption features quantitatively. As 
expected, the plagioclase crystal field absorptions near 1.3 are well fit by a single absorption band 
with MGM. Additional features frequently appear in the visible and near infrared for plagioclase 
samples, but are currently unassigned. The two maskelynite features, however, are not well fit 
with only two bands as would be expected for glass. A third band is required with properties 
similar to the plagioclase band, suggesting the presence of a minor remnant plagioclase structure. 

Background. Plagioclase feldspar is one of the most common minerals of the lunar crust, is 
a significant component of several SNC+ meteorites (and thus presumably of Mars), and occurs as 
a major mineral in basaltic achondrites (and by inference on several asteroids). Characterizing its 
diagnostic properties is thus of great interest for remote compositional analyses. As a Ca-A1 
silicate, plagioclase incorporates very minor transition element ions. Nevertheless, most samples 
do contain a few tenths of a percent FeO, with the Fe substituting largely for Ca (in a site with 8 to 
12 surrounding ions). Much lesser amounts, if any, of Ti and Cr are incorporated into the 
plagioclase structure. Electronic transitions of Fe+2 in an 8+ coordination site occur at a lower 
energy (longer wavelength) than those that occur in octahedral sites of the mafic silicates 
(pyroxenes, olivine) and glass (6). The 1.2- 1.3 pm absorption observed in plagioclase feldspars 
is thus assigned to a crystal field electronic transitions of Fe+2. With modest shock pressures -250 
kbar, before the formation of diaplectic glass, the feldspar structure becomes disoriented and this 
absorption weakens and disappears (7). A lack of any ferrous absorption in the near-infrared has 
been used to identify localized lunar areas composed of shocked anorthosite using spectrometers 
on earth-based telescopes (8, 9). Recent Clementine data have identified what appears to be 
crystalline anorthosite at Aristarchus on the nearside (10) and perhaps abundant crystalline 
anorthosite on the farside (1 1). 

Approach. Modified Gaussian Model (MGM) analyses can be used to model crystal field 
diagnostic absorptions and provide quantitative information on band center, width, and strength 
(5). The fitting procedure allows an evaluation of the number of superimposed bands required. 
As part of a larger study, MGM analyses of two samples of anorthosite and a lunar maskelynite are 
presented below. All exhibit a relatively flat continuum and a very strong charge transfer 
absorption in the UV producing an absorption edge near 0.4 pm. 

Stillwater Anorthosite. The primary ferrous absorption occurs at 1.33 pm. This single 
absorption is well fit with the MGM, confirming it is an electronic transition absorption from a 
single well defined site. 

Lunar Anorthosite 154 15. Although there are clearly multiple absorptions in this sample, the 
primary ferrous absorption occurs at 1.26 pm. The very weak feature at 1.02 pm is most likely 
due to trace amounts of pyroxene inclusions. The prominent feature in the visible at 0.52 pm is 
currently unassigned. A similar feature has been observed in lunar feldspathic clasts and rocks and 
is suspected of being due to tiny inclusions of ilmenite (12). The broad feature at 1.90 pm is also 
unassigned. Possible causes could be trace spinel inclusions, possible tetrahedral iron (13), or 
incipient maskelynite formation. 

A881757 Maskelvnite. This separate was extracted from the lunar low-Ti basalt (gabbro) 
meteorite (14). It is currently our only separate of pure maskelynite available for spectroscopic 
analyses. A cursory inspection of the spectrum suggests two near-infrared absorption bands 
similar to those observed in Fe-bearing glass (1, 2). The maskelynite spectrum, however, cannot 
be fit with two near-infrared bands. The best fit comes if a third band is allowed (fit at 1.22 pm). 
This suggests that either the two principal near-infrared features are not CF absorptions or that the 
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diaplectic glass still contains a remnant of the original plagioclase structure in addition to the 
isotropic structure of glass. 

Anticipated results. These quantitative analyses of a few anorthosites and maskelynite 
demonstrate the consistent nature of plagioclase absorptions and are very promising for remote 
applications. Given the several prominent unassigned features, however, the study needs to be 
expanded with additional well characterized samples. Mid-infrared measurements may shed light 
on some of the proposed explanations. 
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Figures. MGM analyses of two anorthosites and a maskelynite from lunar meteorite A881757. 
Reflectance is shown in natural log units. The spectrum and the composite fit (continuum plus 
multiple absorptions) are superimposed. The residual is shown above the individual absorptions 
included in the fit. 
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