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Introduction: Meteorite Hills (MET) 00426 is classified as a 

CR 3.00 chondrite [1]. Its chondrules are prevalently large (300 

µm to 2 mm dia.), with olivine and pyroxene Mg# > 95 (where 

Mg# = Mol.% [MgO]/ [MgO + FeO]). A tiny volume percentage 

consists of smaller type II chondrules. Previous in-situ O-isotope 

analyses of chondrules in CR chondrites [2-4] exhibit O-isotope 

ratios similar to those in carbonaceous [3-6] and ordinary [7] 

chondrites; i.e. Δ17O: –8.0‰ to +1‰ (where Δ17O = δ17O – 0.52 

× δ18O). Recent studies of chondrules in Y81020 (CO3) [5] and 

Acfer 094 (ungrouped-C) [6] show correlations between O-

isotope ratios and Mg#; i.e. Mg#>95 and Mg#<95 chondrules 

cluster at Δ17O = –5‰ and –2‰, respectively. However, the rela-

tionship between Mg# and O-isotope ratios in chondrules has yet 

to be investigated for CR chondrites. Here we present O-isotope 

ratios of 29 chondrules in MET 00426, measured with the 

WiscSIMS IMS-1280, using a 10×15µm Cs+ primary beam [7], 

and discuss their relationship with corresponding Mg#.   

Results: All individual spot data from chondrules in MET 

00426 plot along a slope-1 line in the oxygen three-isotope dia-

gram. Δ17O values of multiple spots (olivine and/or pyroxene) 

within a given chondrule are indistinguishable (±0.5‰ 2SD). 

Type II (Mg# 53-62) chondrule fragments (n = 3) have Δ17O val-

ues of 0.4 ± 0.2‰. Type I chondrules (n = 26) have Δ17O values 

that increase from –6‰ to –1‰ as Mg# decreases from 99 to 94.  

Only 1 of 29 chondrules has a relict grain (relict olivine Δ17O: –

3.2‰; host olivine/pyroxene Δ17O: –1.6‰; Mg#relict./host: 97.7).     

Discussion: Our observations indicate that chondrules in 

MET 00426 formed in a variable environment where an increase 

in oxidation state (which lowers chondrule Mg# [8]) is correlated 

with increasing Δ17O values. Two factors, 1) addition of H2O, 

and 2) an increase in dust enrichment (relative to solar system) 

potentially contributed to more oxidizing conditions. A 5‰ in-

crease in Δ17O over a narrow range in chondrule Mg# (99 to 95) 

could be from oxidation of precursor material by addition of H2O 

with positive Δ17O, due to cooling of the local disk, under rela-

tively low dust enrichment (< 200 × solar system [8]). The in-

ferred positive Δ17O of the H2O added to precursor material may 

have been similar to that of H2O that accreted into the chondrite 

[9]. Increased dust enrichment (> 1000 × solar system [8]) would 

be necessary to form type II chondrules (Mg# ~55), along with a 

slightly higher H2O contribution to precursor material (relative to 

Type I chondrules) to yield their ~0.4‰ Δ17O values. Such varia-

bility in the chondrule-forming environment could have occurred 

spatially and/or through time. 
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