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Introduction: The CV chondrites are subdivided into the re-

duced (CVred) and two oxidized subgroups, Allende-like (CVoxA) 
and Bali-like (CVoxB) [e.g., 1]. It has been suggested that CV oxA 
experienced mainly anhydrous alteration [2], and CVoxB  experi-
enced hydrous alteration [3]. The reduced CV chondrites experi-
enced alteration similar to that of CVoxA, but of a small degree 
[4]. Although the presence of subgroups are believed to be due to 
their complex alteration history and each subgroup may represent 
different lithological varieties of the same asteroidal body [5], the 
relationship between these alterations  remains unclear. 

Results and Discussion: We have studied one thin section of 
Y-86751, 47,1, unsubgrouped CV3 chondrite. Chondrules, CAIs, 
and AOAs in Y-86751 exhibit the alteration characteristic similar 
to CVoxA, including the formation of secondary olivine zonation, 
replacement of primary melilite or anorthite by nepheline, 
whereas the composition and modal abundance of metal-sulfide 
nodules are similar to those from CVred. The grain sizes of matrix 
olivines from both lithologies are intermediate between CVred and 
CVoxA.   

Y-86751 contains two lithological units. Lithology A (lith. A) 
is distinguishable having more Mg-rich and Si-poor matrix than 
lithology B (lith. B). Olivine phenocrysts in most chondrules 
from lith. A show compositional zoning from magnesian cores to 
ferroan rims, and enstatite grains coexisting with the zoned oli-
vine are replaced by olivine at the grain boundaries. Chondrule 
olivines in lith. A are typically more ferrous than those from lith. 
B. The matrix in lith. A is coarser-grained than those in lith. B. 
These observations suggest that lith. A experienced higher degree 
of alteration than lith. B.  

There is another important difference between two lighologies. 
In both types, metal-sulfide nodules (kamacite, taenite, FeS, pent-
landite in some cases) occur in chondrules, AOAs, or as isolated 
nodules in matrix. Magnetite is commonly observed around Fe, 
Ni-metal grains in lith. B, on the other hand, ferrous olivine sur-
rounds Fe, Ni-metal grains in lith. A. The proposed sequence of 
secondary ferrous olivine formation is as follows [6]; (i) magnet-
ite formed by oxidation of Fe, Ni-metal, (ii) magnetite reacted 
with SiO2 through aqueous solution, and (iii) replacement of 
magnesian olivine. It is likely that metal-sulfide nodules in lith. A 
experienced three stages of reactions (i) to (iii), while those in 
lith. B experienced two stages of reactions (i) and (ii).  

Based on the observation, we infer that Y-86751 was originally 
similar to CVred, and then experienced a small degree of hydrous 
and anhydrous alteration. Because phyllosilicates are not com-
mon in both lithologies, it is likely the alteration sequence took 
place in the presence of small amount of aqueous solutions that 
was largely consumed during the alteration. The coexistence of 
two lithologies may suggest that the alteration occurred in a local 
scale, in an asteroidal setting. 
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