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TRACE ELEMENTS IN VITROPHYRIC GLASS AND LITHIC CLASTS FROM 78526, 
A VLT-BASALTIC IMPACT MELT. K. C. welten', D. J. ~indstrom' and R. R. ~artinez'. ' s N ~ ,  
Johnson Space Center, Houston, TX 77058, 2 ~ k h e e d  Engineering and Sciences Co. 2400 
NASA Rd. 1, Houston, TX 77058. 

Since the discovery of very low-Ti (VLT) basalts as tiny clasts and glasses in Apollo 17 
drill cores [I], VLT basalts have been recognued as an important lunar rock type. Lunar sample 
78526 (8.77 g), our largest specimen of VLT basaltic composition, is an impact melt composed of 
vitrophyric green glass with minor lithic and mineral inclusions [2]. Major and trace element 
abundances of bulk 78526 are intermediate between those of Apollo 17 VLT basalt fragments [3], 
but the lithic clasts are less welldehed because no trace element data are available. This work 
utilizes a microcoring technique to extract microgram-sized samples fiom a thin-section of 78526, 
and micro-INAA techniques to obtain trace element abundances [4]. The results show that the two 
major clasts are distinct fiom bulk 78526, but are similar to several VLT basalt clasts found in a 
highland breccia, 72235 [5]. 

Sampling and Analytical Methods. Bulk compositions of the two vitrophyric domains as 
described in [2] and two major lithic clasts were estimated fiom a total of 400 defocused-beam 
analyses @BAS) using a Jeol X-100 microprobe. We used a typical spot-size of 20-25 pm and a 
step-size of 300 pn for the glass and of 60-80 pm for the clasts. 

From a 100 pn thick section 15 samples ranging in diameter fiom 120-300 pm were 
drilled with a microcoring device mounted on a petrographic microscope: five fiom the pyroxene- 
rich domain, five fiom the olivine-rich domain, two from each of the two major clasts and one from 
a third, minor clast. Samples and multiple glass standards were irradiated with 4 x 10'' neutrons in 
the High Flux Beam Reactor at Brookhaven National Laboratory and gamma-ray spectroscopy 
was done using large intrinsic Ge detectors in the low-background counting facility at JSC [5]. The 
masses of the samples (4-20 B) were estimated fiom the DBA average of the FeO concentrations 
and the INAA data for the total amounts of FeO in the samples. 

Major elements. The DBA results of both the olivine-rich and pyroxene-rich vitrophyric 
regions show large variations on a 20 pm scale, but the averaged compositions are very similar, as 
noted in [2]. The average compositions of the two major lithic clasts are more uncertain due to the 
coarser grain-size, but they appear to be the similar to the two clasts analyzed in [2]. The major 
element abundances of clast A (1.2 x 0.6 nun2) and B (1.8 x 1.0 mm2) are similar to those of the 
vitrophyre, although both are 30-50 % lower in Ti and Cr. The lower Fe and higher Ca and A1 in 
clast B are rnainly due to the higher proportion of plagioclase grains (15% vs. 4%). Clast A 
contains a relatively high proportion of glass (mesostasis?) which is enriched in K and Ti. 

A third, minor clast (C: 0.25 x 0.15 mm2) is mainly composed of Mg-rich pyroxene (En7 
Wo4) and Na-rich plagioclase (Ann). These compositions do not fit in the VLT field and the 
pyroxene shows a 3-5 times higher TiOz content than other pyroxenes in 78526, which might 
indicate it's a fragment of low-Ti or high-Ti rather than of VLT basalt composition. 

INAA results. Opposed to the DBA results obtained on a 20-25 pn scale, the vitrophyre 
is remarkably homogeneous on a 200-300 pn scale: except for Co and Ni in one sample, the trace 
element abundances of the 10 vitrophyric samples agree within analytical uncertainties and are 
typical of a MeCo VLT basalt glass [6]. Although statistically not unambiguous, the olivine-rich 
domain seems to be somewhat higher in K and LREEs than the pyroxene-rich domain. This can 
probably be attributed to the presence of small mineral inclusions compositionally similar to the 
lithic clasts in the olivine-rich domain, which can not completely be avoided in the drilling process. 

The two major clasts are clearly different in composition from the glass and are certainly 
not related to the presumably pristine HiCo VLT glasses [6]. Clast A is similar in Sc, Co and Cr 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



1416 
TRACE ELEMENTS IN VITROPHYRIC GLASS: WELTEN K. C. et al. 

(al&ough the latter is heterogeneously distributed) to Loco VLT glasses, but sigt~lficantly lower in 
Ti and enriched in REE and incompatible elements such as K, Hf, Ta, U and Th. Compared to the 
vitrophyre, clast A is most enriched in LREEs (20 x CI) and shows a negative- rather than 
positive-sloping REE pattern with a small negative Eu anomaly (figure la). In fact, the REE 
pattern of is similar to those of two VLT clasts found in an Apollo 17 highland breccia, 72235, but 
is even more enriched in the LREEs. Clast B is less homogeneous than clast A and the major 
differences between the two cores from clast B can presumably be attributed to the higher 
proportion of plagioclase in B1, which was sampled in a coarser-grained area than B2. In general, 
clast B is most similar to MeCo VLT glasses, but it is also enriched in REE and incompatible 
elements. 

Part of the compositional differences between the vitrophyre and the clasts might be 
attributed to the higher amounts of mesostasis in the clasts, but this does not explain the lower Ti 
content of the clasts. It therefore appears that the MeCo glass vitrophyre and the clasts found in 
78526 and 72235 represent a different variety of VLT basalt, which does not fit in any of the 
established fields. 
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