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PETROGRAPHY OF BET 3 1 2 , 7  AND EET 83229.7i A COMPARISON OF 2 NEW 
HOWARDITES; S.C. Okulewicz '" and J.S. Delaney , (1) Dept. of Mineral 
Sciences, Amer. Museum Nat. Hist. N.Y.N.Y. 10024. (2)Dept. of Geology & 
Geography, Hunter College, CUNY, N.Y.C. 10021 

l2WVML DESCRIPTION: Both meteorites are polymict breccias that 
contain lithic clasts, mineral clasts and minor glassy clasts. In 212, 
the clasts range in type from fine grained basaltic, variolitic-subophitic, 
and fine grained granular and were described by [I]. Individual lithics 
vary in size from 0.34-1.90 mm across. Accessory minerals are rare olivine 
(Fo 46), ilmenite, chromite, phosphates, troilite, and silica. 
LITHIC CLASTS-229: These are mostly fine grained granular clasts(0.l-1 mm) 
with glassy clasts, and rare variolitic types. These basaltic clasts 
contain feldspars that range in composition from An 80-95 and cluster at 
An 85-90. Most are clear grains but some are cloudy possibly due to shock 
effects [2] and others show normal zonation. Pyroxenes exist as smaller 
unequilibrated grains that range from En 34-58 Wo32, cluster at En 45-55 
(Fig. I), have an average mg# of 0.52, and are not visibly exsolved. Most 
grains are compositionally zoned with magnesium rich cores and iron rich 
rims and show no significant signs of metamorphism. 
MATRIX MINERALS-229: these minerals are in order of abundance-clear opx, 
twinned feldspar, pigeonite, and coarsely exsolved cpx with minor silica, 
ilmenite, chromite, and troilite. The majority of these minerals are 
anhedral fragments of various sizes. The range in pyroxene composition is 
En 35-84 and is bimodal with peaks at En 65-70 and En 80-84 (Fig. 2). This 
bimodality results from the addition of diogenite components not 
represented in the lithic clasts. Larger pyroxene grains (200-2000 m) are 
the most magnesium rich (En 75-83) and smaller ones (20-200 m) exhibit a 
wide range of compositions from En 35-70, but cluster at En 45-55. Matrix 
feldspars range in composition from An 66-93 and cluster about An 85-88. 
Compositional ranges for lithic/matrix feldspars and pyroxenes, suggest 
that most mineral clasts sample the same lithologies as the lithic clasts 
with the additional diogenite component added to the matrix. 
COMPARISON TO EET 83212,7: Modally 212 and 229 are similar: Opx 40%, 
pigeonite 23%, cpx 6%, feldspar 28%, ilmenite 0.2%, and chromite 0.6%. 
Plots of total modal pyroxene for both meteorites are almost identical 
(Fig. 3), the ranges of granular lithic pyroxene compositions (En 33-59 
Wo42) are about the same, the ranges of matrix pyroxene (En 38-80 Wo25). 
matrix feldspar (An 77-95), and the existence of a significant diogenite 
component not found within lithic clasts, suggests that they are the same 
meteorite. The variation in the lithic feldspar composition in 212 is 
explained by the abundance of other clast types and the total number of 
analyses compared to 229. Plots of total modal feldspar vs. pyroxene (Fig.4 
after 131) show that both meteorites fall into the howardite field. 
PETROGENESIS: A magma chamber upon the parent body, differentiates to 
produce the following scenario: early forming deep seated Mg rich pyroxenes 
En 75-83, intermediate depth pyroxenes of En 65-70 and at shallow depths 
more Fe rich pyroxenes En 35-55. The deeper pyroxenes cool more slowly and 
result in unzoned, coarse grained diogenitic material. Shallower pyroxenes 
are more quickly cooled, zoned and finer grained, thus the magnesium 
content of the material increases with depth within the chamber. An impact 
event upon this chamber excavates the Pe rich to Mg rich material and mixes 
them together, forming a breccia with large, coarse grained chunks of dio- 
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genite and smaller fine grained Fe rich basaltic pyroxenes. In addition, 
heat from the impact causes immediate melting of surficial material and 
creates local glassy mafic melt clasts. These impact melts are usually very 
fine grained to glassy in texture and some contain partially resorbed 
xenocrysts of feldspar and Fe rich pyroxene. The variation in textural 
types within these newly created breccias illustrates the cooling history 
of these clasts. 
ACRNOWL-: NASA NAG9-32, Martin Prinz, Principal Investigator. 
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