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APOLLO 12 ROPY GLASSES REVISITED. S. J. Wentworth*, D. S. McKay**, and D. D. 
Bogard**, *LESC, 2400 NASA Rd. 1, Houston, TX 77058; **NASA Johnson Space Center, 
Houston, TX 77058. 

Introduction. Some Apollo 12 soils (12032 and 12033) contain a high proportion of ropy 
glasses, which are impact glasses with characteristic dynamic shapes and well-sorted debris 
coatings. The Apollo 12 ropy glasses were studied in detail by earlier workers [1,2,3], who 
concluded that the glasses were not of local origin and that they were probably formed and 
deposited by the Copernicus impact event. Recent work by [4] suggests that some ropy glasses 
from the Apollo 17 site, however, were of local Apollo 17 origin. We have undertaken a 
multidisciplinary study [5] of ropy glasses from various Apollo sites for several reasons, one of 
which is to determine whether they are generally of local or exotic origin. In addition, we wish 
to define the nature of the target, such as the composition and whether or not it was near-surface 
(regolith) or d p-se ed target material. We also hoped to determine formation ages for some 
ropy glasses; "ArlP4Ar data for ropy glasses from soil 12032 are given in this volume [6]. In 
conjunction with that work, we are currently studying ropy glasses in a polished grain mount of 
the 250-500 um fraction of soil 12032,40 by means of scanning electron microscopy/backscattered 
electron imaging (SEM/BEI) and electron microprobe major element analysis. 

Results. One characteristic of ropy glasses, in addition to the fine-grained debris coating, 
is the presence of clasts (Figs. 1,2; backscattered electron images). There is a wide range in 
proportions of clasts to glass in the 12032 ropy glasses, demonstrated by Figs. 1 (relatively clast- 
rich) and 2 (clast-poor). The clasts are commonly aligned in schlieren of minute mineral 
fragments and vesicles, and the rolled-up appearance of the Fig. 1 glass is a typical feature. 
Larger clasts are also common and include mineral and lithic fragments. Although we have not 
yet studied the clasts in detail, the most common phases identified so far are plagioclase and 
pyroxene. Previous workers [ l ]  described the clasts as noritic. Plagioclase quench crystals are 
also present in some glasses. The crystallized sphere inclusion in the Fig. 1 glass has an 
aluminous highlands composition and is probably impact-derived. Therefore, at least part of the 
ropy glass material has a regolith origin, consistent with the gas data [6], which point to the 
presence of a regolith component in the 12032 ropy glasses. 

Quantitative microprobe analyses have been obtained for 21 ropy glasses. Each glass was 
analyzed in several spots in order to determine average compositions and intragrain homogeneity, 
so that a total of 11 1 individual analyses was obtained. The glass is remarkably homogeneous on 
both an intragrain and an intergrain basis, as shown by the intergrain standard deviations (Table). 
The average composition, which is KREEPy, is very similar to those determined by previous 
workers [1,2,3] for 12032 ropy glass. The ropy glass composition is distinctly different from that 
of the bulk 12032 soil .(Table): the glass contains higher abundances of Si02, Al2O3, Na20, and 
K 2 0 ,  and lower abundances of Ti02, FeO, and MgO. Fig. 3 shows that the 12032 ropy glasses 
are also distinct from other Apollo 12 soils (soil compositions from [7]). Compared to the 
analyzed soils, the 12032 ropy glasses are higher in K 2 0  and Al2O3, and have lower FeO 
contents and CaOjA1203 ratios. These differences indicate that the glass is enriched in KREEP 
and depleted in mare material relative to the soils. 

Conclusions. This work supports the conclusions of earlier workers [1,2,3] that the 12032 
ropy glasses are not of local Apollo 12 origin; they were probably deposited at the Apollo 12 site 
by the Copernicus event 161. The clast assemblage in the 12032 ropy glasses may be a 
combination of near-surface target material (regolith-derived components such as spherules) and 
perhaps deeper target material (lithic fragments, large plagioclase and pyroxene fragments). The 
formation age could not be measured accurately [6] because the unmelted clasts indicate that the 
ropy glasses were not completely outgassed when they formed. 

References: [ l ]  Marvin et  al. (1971) Proc. LSC 2nd, pp. 679-699. [2] McKay et al. (1971) 
Proc. LSC 2nd, pp. 755-773. [3] Meyer et al. (1971) Proc. LSC 2nd, pp. 393-41 1 .  [4] Korotev 
(1990) LPSC XXI, pp. 660-661. [5] Wentworth et al. (1991) LPSC XXII, pp. 1493-1494. [6] 
Bogard et al. (1992) LPSC XXIII, this vol. [7] Morris et al. (1983) Handbook of Lunar Soils. 
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Fig. 1: Width of field -350 pm. Fig. 2: Width of field -250 pm. 

TABLE: Average composition of ropy glasses in 250- 
500 pm fraction of 12032,40 as determined by electron 
microprobe; intergrain standard deviation is given in 
parentheses. Composition of soil 12032 (<37 pm 
fraction; Morris et al., 1983) is shown for comparison. 

ROPY 
GLASS SOIL 

Si% 48.6 (0.30) 46.5 

Ti 02 2.24 (0.17) 2.9 

*'2O3 16.3 (0.37) 15.2 

Cr203 0.20 (0.02) 0.26 

FeO 11.2 (0.39) 14.1 
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