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Introduction: The occurrence of differentiated and/or met-

amorphosed materials within primitive chondrites [1-4] potential-

ly provides important constraints on origins and chronological 

sequences of planetary materials in the early solar system [5]. 

During our REE search for CM chondrules [6], we encountered a 

granular-olivine clast MC-GO from Murchison CM chondrite 

which has L-REE enriched pattern with a large negative Eu 

anomaly, similar to lunar KREEP basalts. This type of REE frac-

tionation may be the first case for the lithic clasts of primitive 

carbonaceous chondrites. We present here results of isotope dilu-

tion of REE, Ba, Sr, Rb, K and SIMS analyses of oxygen iso-

topes and petrographical examinations, and discuss implications 

for origin and evolution of the clast in the early solar system. 

Results and Discussion; REE, Alkalies, Alkaline Earths: 

MC-GO is composed dominantly of Fe-rich olivine (Fa=38) and 

minor merrillite, nepheline, chromite, sulfides. It indicate the sys-

tematic depletion of alkalies and alkaline earths but CI-chondritic 

Na/Rb/K, Ba/Sr, and the Eu/Sr ratios similar to CM chondrules 

[6], suggesting that MC-GO was subjected to aqueous alteration 

followed by dehydration. A model calculation suggests that the 

observed REE fractionations for MC-GO; (La)CI= 6.1, (La/Lu)CI= 

3.0, (Eu/[Sm-Gd])CI= 0.33, are controlled mainly by merrillite, 

having been produced through complicated thermal processes, 

melts-infiltration/slow cooling in the source area.  

Oxygen Isotopes: On a three oxygen isotope diagram, the 

clast olivines indicate a  mixing line, 17O(‰)= 0.952×18O(‰) - 

5.81(‰), ranging from -2.9 (±1.4) to -8.3 (±1.8)‰ for Δ17O, 

parallel to CCAM-Line significantly (~3±1.5‰) bellow the mean 

CV chondrule olivine [7], representing isotopic heteogeneity of 

individual olivine precursors as relicts, closely connected to CM 

chndrules or a new isotope reservoir specific to CM clasts.  

Conclusions: We suggest that the MC-GO source was sub-

jected to aqueous alteration followed by dehydration metamor-

phism and infiltration of partial melts possibly produced by im-

pacts in the deeper parts of the regolith of CM parent asteroid. It 

was then excavated into the surficial area of Murchison parent 

body after the early aqueous alteration event. 
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