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Introduction: Most glasses that occur in the Apollo 16 regolith are quenched droplets of 
impact melt, whose compositions are equivalent, in the absence of volatile losses, to the 
original target-materials [e.g., 11. Since these glasses are the product of widespread and 
random sampling, they, like the lunar meteorites, can be from previously unvisited areas of 
the Moon. As such, they extend our knowledge of the Moon by providing information about 
the compositional range of regoliths that occur regionally and globally. The current study has 
analyzed 519 glasses by electron microprobe that occur in thin-sections of cores 60014 and 
64001 . The data are displayed in Figures 1,2 using atomic parameters that involve non- 
volatile elements only [I]. These parameters are immune to the effects of fractional volatile 
loss, which is a common process during impact melting on the Moon [e.g., 21. In addition, 
these atomic parameters contribute some normative information about the mineralogy of the 
target materials. 

Cores 60014 and 64001 were collected from the Cayley Plains and Descartes Mountains, 
respectively, and are separated by a distance of 3.7 km. The depth interval sampled in this 
study for core 60014 was 18-28 cm, whereas the depth intervals analyzed for core 64001 
were 40-50 cm and 53-58 cm. The glasses that were analyzed consisted of spheres, broken 
spheres, or angular shards. No agglutinitic glasses were analyzed. 
Observations: The chemical populations of glass from all depths and from both sites (Stations 
4,lO) are identical in all major aspects. Mare-derived (CaO/A1,03>0.75) glasses account for 
22?1°/0 of the total population, while highland-derived (CaO/A1,03<0.75) glasses account for 
the remaining 78?1%. The large proportion of exotic mare glasses are dominated by medium 
(5 O/o Ti0,)- to high-Ti (9 O/o TiO,) compositions. The highland-derived glasses contain a rich 
and varied range of compositions. The glass populations observed in these Apollo 16 cores 
are compositionally more diverse than the glass populations reported in the lunar highland 
meteorites. 
Interpretations: Figure 1 is designed to display the mare-derived glasses. Several aspects are 
worth noting. First, there are few glasses that have been produced by impact melting of 
low-Ti, Apollo 12,15-type mare regoliths, as indicated by the scarcity of glasses plotting near 
the dashed line in Figure 1. Second, a prominent cloud of glasses trends toward medium- to 
high-Ti regions suggestive of mixing beween highland and mare compositions. For 
reference, the locations of Apollo 11, 17 high-Ti regoliths are shown to underscore the 
general similarity between those compositions and a significant fraction of the Apollo 16 
glasses. A clustering of high-Ti mare glasses occurs in Figure 1, which has been previously 
identified by other investigators [3-71. Close inspection of the data collected in the current 
study demonstrates that the glasses defining that cluster represent multiple high-Ti 
compositions, rather than one coherent group. Low-Ti, volcanic green glasses [3,5-71 are 
also observed in cores 6001 4 and 64001. 

Figure 2 is designed to display the highland-derived glasses. Although the local 
Apollo 16 regoliths are well-represented by the glasses, a broad spectrum of glasses is also 
apparent. As noted by [I], a subset of the Apollo 16 glasses has compositions that are similar 
to the lunar highland meteorites. Such compositions are also known to occur in the 
subregolith basement at the Apollo 16 site [e.g., 8-10]. Figure 2 shows that a continuum of 
glass compositions exists between the Apollo 16 local regolith and the lunar highland 
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meteorites, which reflects different proportions of KREEP. Note, in addition, that High-K 
Fra Mauro [e.g., 3: "HKFM"] and Apollo 14 regolith are resolvably different in Figure 2 and 
that no continuum exists between them among the glasses. A small fraction of highland 
glasses have compositions that project toward the A1 and Mg corners of Figure 2. Such 
glasses suggest that regoliths which are more anorthositic and more mafic, respectively, than 
any yet sampled, may exist in the lunar highlands. However, the most striking aspect of 
Figure 2 is that the Apollo 16 glasses generally lie within the range of compositions 
established by sample-return missions and lunar meteorites. This suggests that our current 
sampling of the lunar highlands may be broadly representative of what's there, at least with respect to the 
compositional range of regoliths. 
Conclusions: A uniform population of glasses exists within the depth intervals of 60014 and 
64001 analyzed in this study. The exotic mare component was derived from moderate- to 
high-Ti regions. Low-Ti mare regions are virtually unrepresented among the Apollo 16 
glasses, with the exception of the volcanic green glass. The highland-derived glasses suggest 
that our current sampling of highland regoliths is broadly representative of the compositional 
range that exists on the Moon. If true, this is somewhat surprising when one considers how 
limited in area our sampling has been [e.g., 111. 
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