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Small portions of the two breccia samples returned by 

Apollo 12 (12073 and 12034) were studied by petrographic 

methods, and by transmission electron microscopy using peel- 

replicas with magnifications ranging from 1,300 to 12,000 

times. 

Sample 12073 is a poorly sorted micro-breccia con- 

taining angular clasts of glass, plagioclase, pyroxene, 

olivine, and older breccia fragments in a fine-grained 

matrix. Evidence of shock metamorphism is shown in many 

minerals. Glass fragments (colorless, brown, green-brown, 

purple-brown, opaque) are mostly angular chips but some 

are rounded; circular cross-sections are relatively rare; 

vesicles are rare or absent. Devitrification of the glass 

is fairly common: some show a mosaic pattern of small, 

low birefringent fuzzy patches, though elongate radiating 

or subparallel "feathers" are more common. Transmission 

electron micrographs show that large parts of the matrix 

consist of irregularly shaped, submicron-sized grains which 

may in part be glass or recrystalized glass, and in part 
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finely comminuted crystal fragments. The rock matrix and 

some minerals are crossed by abundant discontinuous frac- 

tures ranging from less than a micron to 100 microns in 

width; most appear to be unfilled voids. The clasts of 

older breccia, up to 3 mm in diameter, show that breccia 

formation has been, and perhaps still is, a continuing 

process. One breccia clast shown in transmission electron 

micrographs contains highly fractured grains pervasively 

penetrated by matrix material of the clast suggesting a 

remobilization of the latter during a second period of 

shock metamorphism. 

Sample 12034, also a poorly sorted micro-breccia, 

contains angular clasts, chiefly of brown glass, plagio- 

clase, and pyroxene in a fine-grained matrix. As observed 

in thin section, many grains are highly fractured. Some 

plagioclase clasts have pronounced undulatory extinctions 

and a few contain feathery masses of lath crystals that 

suggest partial recrystallization. Some pyroxene and 

plagioclase grains are coated by brown glass. 

Most of the glass in the specimen of sample 12034 

studied appears to be partly recrystallized and contains 

radiating masses of tiny acicular crystals with moderate 

birefringence (pyroxene?). Evidently much of the fine- 

grained material in the matrix has similarly recrystallized. 

Transmission electron micrographs of small portions of this 

matrix show a range of textures, from vermicular inter- 
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locking grains, usually less than 0.5 microns across, to 

feathery and spherulitic aggregations of elongate crystals. 

In some cases these elongated crystals radiate outward 

from the margins of clasts. 
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