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Introduction:  The age of chondrule formation (relative to the ages 
of formation of CAI or some other meteorites) has been estimated 
based on Al-Mg chronology [1]. But it is not yet established whether 
the differences in the inferred initial 26Al/27Al ratios are due to time 
difference or due to isotopic heterogeneity in the solar system. Mn-
Cr chronology due to decay to 53Mn (half-life of 3.7 Ma.) is poten-
tially useful for providing additional information on the age of 
chondrule formation. Previously, Mn-Cr chronology of bulk chon-
drules was studied by [2]. It was suggested that the initial 
53Mn/55Mn ratios (~9.5E-6) for bulk chondrules date condensation 
of chondrule precursors. SIMS analyses Cr isotopic compositions of 
constituent minerals in chondrules could reveal chondrule formation 
ages. 
Description of olivine: Fe-rich olivine is a major carrier of Mn and 
depleted in Cr and hence is the main target for Mn-Cr dating. There 
are possibly three types of Fe-rich olivine in the Kainsaz CO3 chon-
drite. First, there are Fe-rich olivine grains in type II chondrules 
which were formed by igneous fractionation form the chondrule 
melt. Fe and Mn concentration gradients in such olivine suggest that 
they may remember chondrule formation events. Such olivine grains 
in three chondrules with Fa>50% were analyzed. Second, there are 
small (typically 50 µm) irregular-shaped olivine fragments that are 
homogeneously Fe-rich. These grains often contain tiny speckles of 
chromite. Presumably, such olivine was formed from chondrule 
olivine by aqueous alteration and subsequent thermal metamor-
phism. Four such olivine grains with Fa>60% were analyzed. Third, 
there are olivine grains similar to the second variety but are larger in 
size (typically 100µm) and/or more idiomorphic in shape. Such 
olivine may have been formed by aqueous alteration and subsequent 
metamorphism of isolated forsteritic olivine. Alternatively, it is also 
possible to consider that this third variety is simply less altered ver-
sion of the second variety. Two such grains were analyzed. It is to 
be note that the first variety contains higher amounts of Ca than the 
second and third varieties and hence the latter grains were not frag-
ments of the first variety. It is also to be noted that the Kainsaz is a 
breccia and hence may contain grains with various metamorphic 
histories. 
Results:  Mn/52Cr ratios in the olivine ranged from 30 to 210. The 
metamorphosed olivine grains tend to have higher ratios than the 
chondrule olivine (first variety with Mn/52Cr ratios less than 80) 
because Cr is lost from olivine during metamorphism. Cr isotopic 
compositions   ranged from normal to δ 53Cr = 11.8 +/- 6.8 (2σ) 
permil. Olivine grains of the second variety tend to have smaller 
anomalies (normal within 2σ errors). The first variety shows posi-
tive δ53Cr values but the anomaly is significant for only one of them 
at 2σ errors (δ 53Cr =9.1+/-3.9(2σ) permil). The third variety shows 
well resolved Cr isotope anomalies (δ 53Cr = 6.3+/-2.5(2σ) permil 
and δ 53Cr = 11.8+/-6.8(2σ) permil ). The inferred Mn initial ratios 
for the three olivine grains with significant Cr isotope anomalies are 
not inconsistent with those (53Mn/55Mn ~9.5E-6) reported by [2], 
though errors attached to our data are quite large. More data will be 
presented  at the meeting. 
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