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The compositional inhomogeneity of the needle-exsolution magnetites
in olivine from Bixiling garnet peridotite

ZHAO Wen-xia, HU Yu-xian, LI Xue-mei, LIAO Cheng-zhu, DU Jin-ju and JIANG Dan
(Instrumentation Analysis & Research Center, Sun Yat-Sen University, Guangzhou 510275, China)

Abstract: Compositional inhomogeneity of the needle-exsolution magnetites in olivine from Bixiling garnet peri-
dotite was recognized by means of map analysis using electron probe microanalysis (EPMA). Some needle-exso-
lution magnetites have relatively high Cr concentration, whereas others have relatively high Ti concentration. It
is suggested that the distribution of titanium and chromium might have been inhomogenous in the original -
olivine-phase, resulting in the compositional difference observed in the needle-exsolution magnetites. This im-
plies that the olivine originally existed as spinel-phase which was stable in the mantle. The present study there-
fore provides valuable information for determining the formation depth of the garnet peridotite and for under-
standing the mechanism of continental subduction.
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Table 1 Main mineral composition of garnet lherzolite
BX-16 SiO, TiO, ALO; Cr,05 FeO MnO MgO CaO NiO Na,O K,O
40.24 0.01 0.01 0.00 13.99 0.10 45.32 0.00 0.13 0.01 0.01 99.82
41.12 0.03 22.07 0.41 16.04 1.27 14.82 3.88 0.03 0.03 0.00 99.70
55.75 0.07 6.85 0.63 2.54 0.10 11.60 16.76 0.00 5.13 0.00 99.43
57.52 0.00 0.05 0.00 8.58 0.13 33.07 0.08 0.03 0.00 0.01 99.47
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Fig.1 Qualitative analyses of different needle-exsolution magnetites in olivine from Bixiling garnet peridotites
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28 Zk157-08-cp 253.19 1.453 4 0.2590 1061.59 107.0
28 Zk157-08-po 137.68 0.924 6 0.2751 639.02 119.9
28 Zk157-04-cp 130.13 0.8710 0.2571 596.51 105.5
1 28 Zk157-04-po 77.90 0.618 5 0.2510 394.36 100.6
Ky104-5-po 24.43 0.378 1 0.2629 202.23 110.1
Ky104-3-cp 64.46 0.5561 0.2520 344.43 101.4
Ky104-3-po 31.93 0.409 4 0.258 8 227.23 106.8
72-35-cp 68.68 0.6133 0.280 4 390.40 124.2
72-35-po 92.47 0.7169 0.2687 473.24 114.9
) 72-37-po 21.67 0.376 1 0.2711 200.74 116.7
72-37-pn 20.62 0.3690 0.269 1 195.07 115.1
72-36-cp 32.71 0.4328 0.274 3 246.03 119.3
72-36-po 29.89 0.417 1 0.2722 233.49 117.7
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