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Coesite Discovered from the Podiform Chromitite in the Luobusha Ophiolite, Tibet
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Abstract: Coesite and kyanite are new discovery from the podiform chromitite in the Luobusha ophiolite, which is located
about 200 km southeast of Lhasa, Tibet, and marks the locus of collision between the Indian and Eurasian plates. Coesite-
kyanite crystals are acicular and individuals are about (20— 40) #m X (4 —6) #m in size, forming a 30 —50 ¢m wide rim
around a 0. 7 mmX0. 5 mm TiFe alloy. Besides the coesite-kyanite rim, the TiFe alloy core is surrounded by a TiSi outer
zone of about 10 #m width, and a native Ti inner zone of about 20—70 p#m width. Ti-Mg-K-Na-Ca oxide crystals and Si-
rutile occur as interstitial materials within the framework formed by coesite and kyanite. Within the TiFe alloy core are some
small grains of native Ti and relatively low-Ti TiFe alloy, constituting a myrmekitic texture. The amount of Si, Al and O
shows a decreasing trend from rim to core, which suggests that a chemical reaction occurred at the rim of the TiFe alloy.
During this reaction new minerals formed with a symplektic texture. The regular variation from native Ti through TiSi to
coesite-kyanite and oxide aggregates suggests that the series of minerals were formed by a reaction between native Ti and
some silicates, under high pressure and temperature. This reaction probably occurred during the upwelling of a plume which
carried TiFe alloy and other minerals from the deep mantle, suggesting that the Luobusha coesite formed during a decrease in
pressure, which is in contrast with the coesite formed by increasing pressure in a convergent margin,

Key words: coesite; TiFe alloy; podiform chromitite; Luobusha ophiolite; Tibet plateau.
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Table 1 Composition of TiFe alloy and associated minerals in Luobusha podiform chromitite
3-1 3-2 3-4* 3-6% 3-8* 3-7* 3-20 3-21 3-26 3-27 3-28 3-29 3-30
Si0.® 101.61 100.61 99.72  38.17  36.89 35. 04 34.51 33. 80
Al O3 61.49 60. 1 54. 11 0.41
TiO; 1.98 2. 06 11. 64 65. 49 65.78
O 39.94  39.32 55.66 54.18 56.03
Si 5. 65 10. 89 24.41  28.69 23.66
Al 1.94 1.52 5.61 4.79  5.92
Na 0. 57 2.77 1. 95 2.6
Mg 0. 61 0.51 3. 49 3.32  3.34
K 2.48 1.64  2.43
Ca 0. 39 0.34 0.35
Ti 51. 86 46. 8 5.19 5. 09 5.48
Fe 0. 39
101.61 100.61 99.72 101.64 99.05 100. 79 100 100 100 99. 99 100 100 100. 01
(0 64.38  62.51 66.67 66.63 69.56 68.23 69.98
Si 100 100 100 50.30  49.95 46. 30 5.19 9. 86 13.73 13. 47 17.38 20.58 16.83
Al 47.75  47.96 42.14 1. 85 1. 43 0.19 4,15 3.58  4.38
Na 0.63 2.41 1.71 2.26
Mg 0. 65 0. 54 2. 87 2.75 2.75
K 1. 27 0. 84 1. 24
“a 0.19 0.17  0.27
Ti 1. 96 2.10 11. 57 27.92  24.85 19. 6 19.71 2.17 2.14  2.29
Fe 0.18
SiO. Al 9SiOs Al 7 Tio 2810905 Sio, 2 Tio. 5Oz Sig, 4 Tio, 6 Oz
3-14 3-15 3-16 3-24 3-25 3-17% 3-18* 3-12* 3-22 3-23 3-9* 3-10*  3-11~%
Si® 19. 93 18. 87 17.18 0. 29 0.2 0.03 0. 04 0.13 0.7 0.6 2.22 2.43  0.49
Al 0.03 0. 02 0.47 0.63
Ti 77.51 78.22  80.19 95. 99 95. 49 97. 43 97. 64 93. 96 51.14  53.41 58.87 57.64 61.05
Fe 2.56 2.9 2.63 3.05 3.49 0. 59 0.5 1. 05 44,95  42.63 38.81 38.4  39.89
Cu 0. 47 0. 26 0. 56 0.57 0.01 0.02 0.03
Zn 0 0. 31 0.1 0. 39
100 99. 99 100 99. 8 99. 75 98. 08 98. 2 95. 14 97.92  98.23 99.91 98.49 101. 46
Si® 29.9 28.51  26.23 0.5 0. 34 0. 06 0.07 0. 22 1. 28 1.08 3.95 4.37 0.87
Al 0. 05 0. 04 0. 89 1.18
Ti 68.17 69.29 71.76 96. 35 96. 02 99. 38 99. 46 98.18 54.46  56. 66 61.35 60.85 63.43
Fe 1.93 2.2 2.01 2.63 3.01 0.52 0. 44 0. 94 41.05  38.79 34.69 34.76 35.55
Cu 0. 35 0.2 0. 45 0. 45 0.01 0.01 0.02
Zn 0. 23 0. 07 0. 31
Tis o Feo, Stz s Ti R Tis.» Fes. i
O wp/%,@ up/%; *. , ; % . Analyzed by WDS-EPMA, rest by EDS-SEM.
(Al,Oy) (Schmidt et al., 1997).
R (T, 52 Slg.15)
) O, (
2002a). TiO, SiO,
(T, 82 Sio, 15 O,
, . Si Ti | (VESD).
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