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Introduction. We have characterized 281 2-4 mm soil particles compositionally by INAA [l,2]. 
Here, we present preliminary petrographic classifications of the particles and the distribution of particle 
types. Based on biocular microscope classification and INAA results, most particles fall into one of three 
broad groups: impact melt breccias, fragmental microbreccias, and regolith breccias (Fig. 1). A small 
group appears to be igneous and monomict. 

The most abundant particles are impact melt breccias, mostly noritic (8-115 wt.% FeO). These 
consist of fine-grained crystalline or recrystallized matrix and coarser mineral and lithic clasts. Particles 
c l d e d  as impact melt rocks are fine grained and crystalline, with no discernable clasts. There is also a 
small group of impact melt glasses. Fragmental microbreccias are subdivided based on differences in 
cohesiveness, texture, and color of the matrix. Particles classified as regolith breccias consist of fused or 
compacted soil with variable amounts of glassy matrix or melt splashes. Particles classified as monomict 
appear to be homogeneous; some are coarse grained and, in most cases, compositional data support this 
c.lassZcation (e.g., low ITE and siderophile concentrations). We emphasize the importance of the 
compositional data because of the difliculty of classifying particles accurately using only the biocular 
microscope. For this reason, and because we are analyzing all particles without preselection based on 
petrographic features, we believe the distribution presented in Fig. 1 to be accurate for this sample. Our 
objectives are (1) to determine which of the lithologies that have been identified among the larger Apollo 
14 samples are represented among the soil fragments, and in what proportions; (2) to determine what 
polymict and monomict materials are responsible for the compositional trends among Apollo 14 soils and 
polymict brecck, and (3) to search for new rock types and compositions. 

Methods. Individual soil particles are cleaned by ultrasonic bath in freon followed by an acetone 
rinse, After examination with the binocular microscope, each particle is sealed in a fused silica tube and 
irradiated for INAA. After a suitable cool-down period, particles are sectioned for optical petrography and 
adysis by miaoprobe. Once thin section petrography is complete, we will further classify particles 
according to textural and mineralogical detail. 

Remits. Although the soil fragments cover much of the compositional range of known Apollo 14 
rock types, several lithologies found as clash in Apollo 14 breccias are absent or poorly represented among 
the soil fragments. Only three of the compositions are basaltic, only one is similar to alkali anorthosite, and 
only one is felsite. No fragments of dunite or pyroxenite were found. Three particles have the composition 
of ferroan anorthosite, which is very rare among previously characterized Apollo 14 materials [3]. One 
particle is compositionally and petrographically similar to quartz monzodiorite, e.g., 15405,51 and W593l.5 
[4A, a lithology suggested to represent a link between alkali-suite plutonics and KREEP basalt [q. The 
apparent paucity of alkali-suite plutonics among our particles precludes further evaluation, but we are 
pursuing this by determining mineral compositions in clasts and monomict particles. 

Preliminary examination of noritic impact melt breccia5 reveals the ITE-rich component to be the 
fine-grained crystalline matrix. This component consists mainly of low and high Ca pyroxene, plagioclase 
(e.g., A"n-An$, ternary feldspar (e.g., An6#hVOr&, barian K-feldspar (2-3 wt.% BaO), ilmenite, 6- 
phosphate, an zircon. The degree of ITE-enrichment as determined for the bulk particles by INAA 
correlates with the presence and abundance of this matrix. We are testing whether matrix dilution is 
related to the nature of the clasts, the apparent degree of clast digestion [6], or simply the modal 
proportions of clasts and matrix. The ITE-rich component is evident in the compositions (INAA) of most 
particle types. It is observed mineralogically in the fine-grained, recrystallized matrix in melt breccias. In a 
poikilitic breccia that has individual poikiloblasts in excess of 1 mm, the ITE-bearing minerals occur as 
products of residual melt crystallization or late stage recrystallization. In an aphyric, vesicular, basaltic 
glass, ITE's are elevated by a factor of 3 to 5 relative to Al.5 orange glasses with which the particle is 
otherwise compositionally similar [7,8]. The particle with the highest concentration of ITEs (325 ppm La) 
appears to be an impact melt breccia, although we have not yet examined it in thin section. The particle 
that is compositionally similar to quartz monzodiorite (228 ppm La) contains abundant shocked SiO 
barian K-feldspar, graphic silica-K-feldspar intergrowths, and a pm zircon, in addition to fine-grain 3 
recrysbllized pyroxene, plagiociase, ilmenite, K-feldspar, phosphate and zircon in the matrix. 

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



LITHOLOGIC DISTRIBUTION OF 2-4 MM PARTICLES FROM 14161 
Jolliff, B.L. LPSC XX 475 

Petrographic analysis of this set of particles from 14161 will further improve our knowledge of which 
rock types are volumetrically significant in the Apollo 14 regolith and the extent to which our present view 
of the contributions of different lithologies has been biased by our observations on clasts in the limited 
number of large samples. These petrographic data help to elucidate the causes of compositional variability 
among related particles and, when coupled with compositional data by INAA, will lead to a better 
understanding of the processes of fractionation and mixing and of the precursor lithologies that contributed 
to the complex compositional character of Apollo 14 materials. 
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Figure 1. Summary of preliminary classification of 2-4 mm particles from 14161; histogram normalized to 
particle masses. Determinations based mainly on binocular microscope observations, coupled with 
compositional data by INAA. 
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