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Introduction. As a part of our more general studies of soils from Apollo 17 double drive tube 
7900112 (Station 9, Van Serg Crater) [l], we are analyzing glasses from the 79001/2 core by a 
multidisciphary approach including SEMEDS and INAA. We recently [2] reported preliminary results 
for a wide variety of 7900112 glasses, including common and unusual compositional types of both mare 
and highland origin. Our efforts are currently focused on VLT (very low-Ti; Ti02 < 1 wt%) mare glasses, 
which are common in 79001/2 and have also been found in other Apollo 17 soils [3]. One of our primary 
objectives is to determine whether any or all of the Apollo 17 VLT glasses represent pristine volcanic 
compositions. In addition, we wish to define the range of VLT glass compositions and possible 
relationships between the glasses and VLT lithic samples, for which some geochemical data have been 
obtained previously [4]. 

Samples and Techniques. The samples being used for this study are polished grain mounts from 
the 90-150 pm sieve fractions of samples from different depths of 7900112. Thus fb, glasses have been 
analyzed by SEMIEDS and electron microprobe in six samples representing the entire length of 79002 (0- 
12 cm depth below the lunar surface). Based on electron microprobe results, some of the glasses were 
chosen for high-sensitivity INAA [5]. Glass disks were drilled from the polished grain mounts with a 
microdrilling device, with individual disks ranging in diameter from about 50 to 100 pm (-0.1-0.5 pg). 

Results and Discussion. Although data acquisition is not yet complete, it is clear that one of the 
unusual features of 79002 is its high abundance of VLT glasses. Excluding intermediate and high Ti mare 
glasses, which have not been tallied entirely, we have analyzed 133 glasses by electron rnicroprobe from the 
six 79002 samples; VLT glasses comprise about 38% of this total. The VLT glasses seem to be unevenly 
distributed in 79002, ranging from 12-40% in samples from different depths. 

Major and trace element compositions of the VLT glasses (Table 1; Figs. 1-3) show the two 
distinct groupings of VLT compositions first identified by [3], which were based on major element 
microprobe data for other Apollo 17 VLT glasses. We have provisionally labelled the two groups as VLT5 
and VLT6, after the nomenclature of [3] (their Mare 5 and Mare 6 glasses). Major element compositions 
of the VLT5 glasses are consistently higher in MgO and lower in A1203 than are the VLT6 glasses (Fig. 1. 
Minor and trace element abundances show similar distinctions; e.g., Co contents are nearly twice as high 
for the VLT5 glasses as those in the VLT6 glasses (Fig. 2). REE patterns for the two groups are also 
different (Fig. 3),with total W E  abundances for VLT5 glasses being about 1.5X lower than those of the 
VLT6 group. Note that previous trace element analyses of VLT lithic fragments [4] revealed only the 
VLT5 W E  pattern. 

The VLT5 group was considered by [3] to represent a continuum, although our major element data 
suggest two groups, which we have labelled as VLT5a and VLT5b on fig. 3. Their diagram ([3], p. 1444) 
also suggests a split of the VLT5 into two groups. So far we have done INAA work on only one of the 
VLT5a group (79002,143-32), and it is clear that its trace element composition is very distinct, having 
higher Co and much lower Sc contents than the 5b group(Fig. 2). 

Standard criteria have been established by [6] to identlfy pristine volcanic lunar glasses, including: 
(1) an absence of schlieren and exotic inclusions; (2) intrasarnple homogeneity; (3) intersample 
homogeneity (clustering); (4) high MgIAI ratios; (5) uniform, Mg-correlated Ni abundances; and (6) 
surfacecorrelated and trapped volatiles. The VLT glasses seem to fit most of the criteria. SEM/EDS of 
whole spheres of 79002 VLT glasses have not yet yielded any indication of surface-related volatiles; but 
surfaces of the glasses have been affected by micrometeorite processes. Figure 4 shows a pristine-looking 
VLT5 spherule with dendritic olivine crystals; the partial agglutinate coating is a common feature of all 
glasses in 79002. Note that the microdrilling techniques used for the INAA samples are accurate enough to 
eliminate problems such as contamination by agglutinitic material. Figure 5 is an example of a typical 
VLT6 glass. The VLT6 glasses commonly contain droplets of metallic Fe, although the VLT5 glasses do 
not. There is no indication that these are meteoritic metals rich in Co and Ni, so we assume they are 
indigenous to the volcanic glasses. The Apollo 17 orange and black volcanic glasses also contain 
occasional metallic Fe droplets [7]. 
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TABLE 1. Compositions of VLTglasses in 7900112. 

A203 
CEO3 
F a  
MnO 
MgO 

K20 
P205 
Total 

-- 
Srn 0.97 0.97 1.6 
Tb C0.7 .35 .48 
Yb 1.22 1.40 2.0 
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