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INTERFERENCE IMAGING OF PLAGIOCLASE IN LUNAR MATERIALS; 
T. H. Pearce and C, Tirnrns, Laser Laboratory, Department of Geological Sciences, Queen's 
University, Kingston, Canada, K7L 3N6 

Using laser interference microscopy and reflected light Nomarski interference contrast 
imaging, preliminary work (1) on terrestrial impact-related materials reveals details 
overlooked by conventional techniques. For example, relict fine-scale oscillatory zoning has 
been observed as a "palimpsest structure" in maskelynite from the Mistastin impact structure, 
Labrador. The preservation of this original igneous texture is remarkable considering that 
the anorthosite has been totally shock-isotropized (approximately 35 GPa). These results 
from terrestrial material suggested that relict zoning might be present in some of the better 
preserved lunar breccias as well as lavas and melt rocks. 

A variety of lunar materials have been examined using non-destructive light etching and 
reflected light Nomarski imaging followed, where appropriate, by nondestructive laser 
interference microscopy. Eighteen samples from Apollo missions 12,14, 15,16, and 17 
have been examined. These include cataclastic anorthosites, breccias, impact melts, and 
mare basalts. 

Lunar anorthosite breccias from the Apollo 16 mission (60025; 61015) have been 
examined and no relict oscillatory zoning has been observed in this small sample. With the 
exception of mare basalt 12002,164 which has faint zoning in the plagioclase, the mare 
basalts (with plagioclase) examined in this study to date come from the Apollo 17 mission 
(70017; 74255; 74275) and contained no noticeable zoning. This may not be that unusual in 
that the lunar mare lava are distinctly different in composition from typical terrestrial basalts 
and perhaps should not be called basalts as they are closer to boninites or komatiites in 
composition. Three other samples (12009; 15499; 15555) did not contain sufficient 
plagioclase for this study. 

In contrast to the anorthosites and the Apollo 17 mare "basalts", fine oscillatory zoning is 
present in most of the impact melts studied (143 10 KREEP impact melt, 64475,58; 
65015,80; 68415,132). Compared with zoning present in terrestrial basalts, the zoning in 
the plagioclase of the lunar melts is quite sparse and typically appears in the cores of the 
crystals indicating zoning took place immediately following nucleation and continued during 
the first few % of growth. The AAn of the oscillations is of the order of 1-2 An% - the same 
magnitude as terrestrial examples (2). This style of zoning contrasts with that of terrestrial 
plagioclase in which zoning is typically not well developed until some considerable growth 
has taken place after nucleation. 
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