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The parent asteroids of CM chondrites formed from ice and 

small solid particles having been present beyond the snowline.  
However, the initial mineralogical and isotopic properties of the 
solid particles have changed during post-accretional aqueous al-
teration.  The initial dust characteristics of CM chondrites are 
important for the understanding of material continuum between 
outer asteroid and Kuiper-belt regions [e. g., 1].  We have charac-
terized mineralogy and isotope signatures of El-Quss Abu Said 
CM2 chondirte [2] and found that it is a pristine material from the 
outer asteroid belt. 

El-Quss Abu Said shows texture of typical CM2 chondrites. 
Type-IA chondrules are abundant, but many type-IIAB chon-
drules remain unaltered with olivine up to Fo70.  Limited areas 
of mesostasis glass in chondrules escape alteration, suggestive 
of weak aqueous alteration.  16 type-I and 15 type-II chondrules 
were analyzed using SIMS at Kyushu University.  Oxygen iso-
tope compositions distribute on the slope=1 line between -10 
and +10 permil in δ18O and has a tendency that the type-I has 
δ18O lower than the type-II.  Four CAIs were analyzed and the 
oxygen composition varies from -45 and -20 permil in δ18O, but 
each CAI shows a narrow compositional range, suggesting that 
the composition was not disturbed during aqueous alteration. 

 Transmission electron microscope observation of matrix 
showed that it contains many primary anhydrous silicates that 
escaped alteration.  The silicates are mostly Mg-rich olivine and 
low-Ca pyroxene up to a few hundreds nm in size.  Two esntatite 
whiskers with length of approximately 500 nm were discovered: 
they elongated to a-axis with many (100) stacking disorder.  The 
morphology and crystallographic features indicate they are con-
densation from products a nebula gas.  The major element abun-
dances of matrix primary silicates are also interesting.  Many 
FeO-poor olivines are enriched in MnO, whose concentrations 
are comparable to or even higher than FeO: they are LIME oli-
vine found in anhydrous IDPs [3].  These mineralogical proper-
ties of matrix indicate that it preserves the records of primitive 
nebular dust.  This is also suggested from isotope signatures: (1) 
the oxygen composition of matrix falls on the slope=1 line and 
(2) Ar-rich noble gases remain, although they are easily escaped 
during alteration [4].   
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