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R chondrites are among the most oxidized chondrite groups, 
characterized by the rarity or absence of metallic Fe-Ni [1-5], 
high Ni contents in the remaining metal (mainly awaruite) [2-5], 
abundant NiO-bearing olivine (Fa35-42) [5], the presence of 
Fe3+-bearing oxides and, in one sample (R5 LAP 04840), major 
hornblende and accessory biotite [6]. These mineralogical fea-
tures reflect variations in local conditions on the R-chondrite par-
ent body. To understand such parent-body processes, we studied 
the bulk chemistry and petrology of 14 R chondrites. Our INAA 
data show only minor chemical variations in R chondrites [5,7,8]. 
Nevertheless, we observed diverse compositions among oxide 
phases in equilibrated R chondrites [7]. The amount of Fe3+ in 
magnetite-chromite solid solutions increases with the amount of 
NiO in olivine. In addition, the sample with the most Fe3+-
enriched oxides (A-881988 and LAP 031156) are associated with 
the lowest olivine Fa (35 mol%), implying that these rocks are 
the most oxidized samples. These trends are not a function of 
petrologic type; this indicates that the degree of oxidation is in-
dependent of the temperature history and instead, probably re-
flects local conditions. Variations in redox state caused variations 
in the distribution of Fe and Ni among sulfides and oxides. For 
example, Fe occurs in metal (Fe0), is bivalent in silicates, sulfides 
and partly in oxides, and is trivalent in some oxides.  

We used the optical microscope and point-counter to deter-
mine modal abundances and petrologic type; we also used EPMA 
for phase analysis. The respective abundances of silicate, sulfide 
and oxide are: R6 Y-980702, Fa38 (94 vol%, 5 vol%, 0.6 vol%), 
R4 A-881988, Fa35 (92 vol%, 5 vol%, 3 vol%), R4 LAP 031156, 
Fa35 (89 vol%, 7 vol%, 4 vol%), R4 NWA 2198, Fa39 (91 vol%, 
8 vol%, 1 vol%), R4-clast in Bencubbin, Fa38 (94 vol%, 6 vol%, 
0.7 vol%). The sulfide modal abundances (5 - 8 vol%) are not 
correlated with the phase compositions and have been affected by 
terrestrial weathering to different extents [9]. On the other hand, 
the oxide/silicate volume-ratios (0.007 to 0.04) are correlated 
with the olivine and magnetite compositions. The modal abun-
dance of oxides increases with the amount of Fe3+ in oxide, and 
decreases with the olivine Fa value. The observed trends (the 
chief oxidant) probably result from the inhomogeneous distribu-
tion of water in the R-chondrite parent body. 
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