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Oxygen Isotopes and Origin of Opaque Assemblages in Ninggiang Carbonaceous Chondrites
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Abstract Chondrules and matrix of the Ninggiang carbonaceous chondrite contain abundant opaque assemblages OAs . They are
composed of magnetite Ni-rich metals and Fe-sulfides with minor phosphate silicate and trace amounts of platinum-group element
metals. The ion probe measurements show that (O The O-isotopic compositions of magnetite fall on a mass-dependent fractionation
line slope 0.51£0.04 AY0 —2.8+0.4% and & 'O values range widely from —15.3 %o to — 1.6 %o. @ The OAs and
chondrules A '70 of the olivine —5.0 %o are unequilibrated with regard to their O-isotopic compositions. OAs most likely formed
by secondary alteration processes in a parent body where aqueous fluid oxidized the metal into magnetite and enriched the residual
metal in Ni.
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Table 1 Mineral chemistry of OAs in Ningqiang
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Fig.1 An opaque assemblage OA in a Ninggiang chondrule
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Si0, 0.02 0.03 34.88  Fe  32.74
TiO, 0.00 0.03 0.00 Ni  65.01
cl 0.03 0.00 0.00 Co  1.95
V505 0.00 0.02 0.05 Cr  0.14
Ca0 54.54 0.91 0.17 Pt 0.41
MgO 0.00 0.17 25.41 - -
FeO 2.16 86.39 39.47  ~ -
NiO 0.05 0.57 0.21 - -
Cr05 0.09 2.71 0.05 - -
P,05 40.43 0.95 0.09 - -
97.33 91.77 100.4 - 100.3
13.7 %o
0.51+0.04 TF
A0 =870-0.525"0 -2.8%
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Fig.2 O-isotopic compositions of minerals in OAs and chondrules in Ningqgiang
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