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Introduction:  Magnesian (type I) chondrules are the dominant 

chondrule type in the CR chondrite.  The type I chondrule of por-
phyritic texture are commonly layered [1].  Several researchers ar-
gue the origin and formation process of the chondrules, Fe-Ni metal, 
and rim [e.g., 1, 2, 3].  In this study, we report oxygen isotope distri-
butions of chondrule rim from CR2 chondrite and its implications.   

Experimental:  The sample used in this study is a polished thin 
section from NWA-530 CR2 chondrite.  Petrologic and mineralogi-
cal studies by scanning electron microscope (JEOL JSM-5310LV) 
equipped with energy dispersive X-ray spectroscopy (Oxford LINK 
ISIS) were made before and after the isotope analysis. 

Oxygen isotopic analyses were performed by TiTech isotope 
microscope system (CAMECA IMS-1270 + SCAPS).  In addition to 
conventional ion microprobe analyses with primary beam of 3µm 
spot, isotope mapping technique [4] for δ18O was also applied.  The 
size of a δ18O map corresponds to 70 x 70µm on the sample.   

Results and Discussion:  A chondrule NWA530-1 has MgO-
rich (type I) porphyritic texture and a Fe-Ni metal layer and igneous 
rim.  The size is about 2.6 mm in semimajor axis length and 2.2 mm 
in semiminor axis length.  Phenocrysts in the core mainly consist of 
MgO-rich olivine (Fa2-4) and low-Ca and Mg-rich pyroxene (Fs3-10, 
Wo0-6).  Mesostasis in the core consists of Ca-rich pyroxene and 
plagioclase.  Typical size of phenocrysts is 100-200 µm.  The igne-
ous rim is 100 µm in thickness.  The rim crystals are mostly Mg-rich 
pyroxene (Fs3-11, Wo0-7).  MgO-rich olivine (Fa4-5), CaO- and FeO-
rich pyroxene, and plagioclase also exist as minor phases.  The crys-
tals are 10-20 µm in size and enclosed by mesostasis of fine mineral 
aggregates with feldspathic composition.  Fe-Ni metal blebs contain-
ing 5 wt% Ni scattered in the mesostasis of the rim. 

5 maps of δ18O in the igneous rim were obtained for investiga-
tion of oxygen isotopic distribution in the rim.  The maps show that 
about 50% of olivine crystals in mapping areas have 18O-poor com-
positions, and another 50 % of olivine crystals have 18O-rich compo-
sitions.  The other components in the rim also show 18O-rich compo-
sitions.  The olivine crystal with 18O-poor compositions found in 
δ18O map was evaluated by three O isotopic measurement using ion 
microprobe method, and show 16O-rich compositions (δ17OSMOW = -
35 ‰, δ18OSMOW = -33 ‰).  On the other hand, oxygen isotopic 
composition of 18O-rich grains in the rim, and of phenocrysts and 
mesostasis in the core show 16O-poor (-10<δ17OSMOW<4, -
8<δ18OSMOW<8 ‰).  16O-rich components in the core were not found 
in this study.  Based on 16O-rich and –poor olivine crystals in the 
igneous rim, we infer that materials produced at different places 
and/or different times were mixed in the nebula and accreted onto 
pre-existing core of the chondrule.  Olivine crystals in the rim did 
not experience complete melting at the rim formation and preserved 
original oxygen isotopic compositions.  Existence of 16O-rich olivine 
in the chondrule rim suggests that solar nebula dusts with 16O-rich 
compositions survived until chondrule formation stage and might 
existed universally.   
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