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A QUANTITATIVE PETROGRAPHIC VIEW OF LUNAR CHONDRULES AND 
CHONDRULE-LIKE OBJECTS. 
Jonathan C. Sadow, Department of Geosciences 
University of Houston, Houston, TX 77004 

Spherical objects resembling meteoritic chondrules were found in samples returned from 
the Moon by the Apl lo  14 mission. Although these lunar chondrules were examined by several 
researchers after their discovery (1,2,3), these studies concentrated mainly on compositional 
features. This study examines lunar chondnnles from a petrographic viewpoint. 

Approximately 150 thin-sections of Apollo 14 regolith breccias were examined for 
chondrules; 967 such objects were found Of these, 95 1 were in the six regolith breccias from 
Sites G, GI,  and H (14301, 14307, 14313, 14315, 14316, and 14318). Among these, samples 
14315 and 143 18 showed far more chondrules than any other sample (3.5 and 2.8% by area, 
respectively; all others are 4 % ) .  The size of each chondrule along two perpendicular axes was 
measured, as well as approximate modal percentage of minerals present, rim condition (if any), 
any unusual coloration, and any irregularities in shape. 

For each chondrule, a texture was assigned based upon the system devised by Gooding 
and Keil(4). The majority of chondrules are either granular (42%) or porphyritic/microporphyritic 
(41%), while about 12% are cryptocrystalline. The remainder have radial textures, are more than 
one type, or are single crystals. This differs somewhat from Gooding and Keil, who found more 
porphyritic and fewer granular chondrules in ordinary chondrites. The trend noted for meteorites 
(5) to have a higher percentage of chondrules with porphyritic textures with larger diameter is also 
true for lunar chondrules. 

Compared with meteoritic chondrules, lunar chondrules generally are smaller and have a 
more restricted size range. The median size is 200 microns, with 50% between 145 and 270 
microns and 95% smaller than 445 microns. The largest chondrule found measured 1,320 
microns. Like meteoritic chondrules (6), a size-distribution curve using Krumbein's phi-scale 
plots roughly probability-normal. 

King and King (7,8) have done extensive work in measuring the size-frequency 
distribution of chondrules in the various kinds of ordinary and carbonaceous chondrites. The 
curves for lunar samples agree very well with those for CM2 and C03  chondrites. A plot of 
chondrule mean size versus standard deviation of the chondrule sizes from their data and the lunar 
chondrule data (Figure 1) also shows similarities between CM2, C03, and lunar chondrules. The 
modal percentages of lunar chondrules and CM2 chondrules (about 8%) are especially similar. It 
long has been known from sedimentology that the size-frequency distribution and the relationship 
between mean size and standard deviation is dependent on the sorting mechanism. If we view 
chondrules as a sort of cosmic sediment, it would appear that whatever mechanisms sorted the C2 
carbonaceous chondrites may also have contributed to the grain size properties of the lunar 
regolith. 

Mineralogically, lunar chondruIes reflect their host samples, being dominated by 
plagioclase. Chondrules in which plagioclase is not the dominant mineral are rare. About two- 
thirds of the chondrules show a markedly elliptical shape, but among these there is no one value of 
elongation which is dominant, all elongations up to almost 60% being roughly equally represented. 
Elongated chondrules show no preferred orientation, unlike some meteorites. Most are gray, like 
their host material, but some yellow, brown, and black ones are present. Most have smooth 
surfaces with undistinguished rims, although occasionally irregularities like pits and bumps are 
noted. 
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Apollo 15 samples also were investigated. Chondrules were found in regolith samples 
from this mission, but they are very rare. The ones that are found are similar to Apollo 14 
chondrules. 
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Figure 1 Mean size - standard deviation graph for chondrites and 
lunar samples (chondrites from King and King, 1978 and 1979) 
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