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Ultra-High Pressure Minerals FeO Fe FeSi Si and SiO,
Assemblage from Ophiolite in Tibet and Its Earth Dynamic Significance

BAI Wenji YANG Jingsui FANG Qingsong YAN Binggang ZHANG Zhongming

Institute of Geology Chinese Academy of Geological Sciences Beijng 100037

Abstract The Luobusa ophiolite and its chromite deposits outcrop in the eastern section of the Yarlung Zangbo River ophiolitic zone.
About 60~70 types of associated minerals including FeO Fe FeSi Si and SiO, have been found from the podiform chromitite in Ti-
bet. Based on high-pressure and high-temperature experimental data this mineral assemblage was formed in D’ layer between the
outer core and the lower mantle being a product of chemical reaction between liquid iron of the outer core and magnesian silicate pe-
rovskite MgSiO;  of the lower mantle. The existence of these high-pressure minerals implies that the deep mantle activity of ophio-
lite might have affected the Earth’ s outer core and that the chemical reaction between the outer core and the lower mantle might

have happened. The ultra-high minerals were formed in D" layer and brought up to the upper mantle by mantle plume generated from

D’ layer.
Key words Tibet ophiolite ultra-high pressure mineral FeO Fe FeSi Si and SiO, assemblage
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Fig.1 Geological map of the Luobusa ophiolite and chromitite deposits after Zhou 1996 Bai Wenji 2000
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Table 1 Chemical composition of Fe from the Luobusa and
diamonds from kimberlites %
1 2 3 4 5 6 7 8
Fe 98.40 98.30 100.70 98.90 98.08 97.73 98.95 96.89
Co 0.10 — — — — — — —
Ni 0.11 0.11 0.00 — — — — 0.12
Cu — — — — — — — —
Cr — 0.48 0.66 — — — — —
Mn 0.04 — 0.37 0.91 0.54 0.65 0.5 2.64
Si — — — 0.91 0.03 — 0.50 —
Al — — — — 1.35 — — 0.15

98.70 99.10 101.70 100.00 100.00 100.00 100.00 99.92

- Sobolev 1981 2-
Aikhal 3- Sloan
Colorado Meyer 1986 4~8- Fe 8-
Fe JXA8800R 4~7-  INCA
100

1

Table 2 Chemical composition of wiistite from the

Luobusa and Tanzania %
Luobusa
P,0Os <0.02 — — —
SiO, 0.83 — 1.95 2.54
TiO, <0.01 0.17 0.00 0.02
AlLO; 0.12 0.17 1.16 1.33
CrO5 1.74 — 0.25 0.21
FeO 94.98 93.00 74.51 73.28
MnO <0.78 0.32 20.46 20.68
NiO <0.02 — — —
MgO <0.02 7.26 0.31 0.15
CaO <0.01 — 0.01 0.02
K,O <0.02 — 0.00 0.00
Na,O =0.01 — 0.00 0.00
98.46 100.92 98.29 98.23
JXA8800R
Stachel 1998 X- a-Fe
Fm3m a=2.8664 Fm3m
a=4.307 X -
Fe
3.2 FeO
FeO Fe
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2 Fe FeO

FeO
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Stachel 1998 Kopylova
1997 Colorado-Wyoming  Otter
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Table 3 Chemical composition of native si from the Luobusa Fe;Siy
S Fe Fe;Si; - X-
1 38-28 99.89  0.00 0.28 — Fe;Si;
2 38-34 100. 00 — 0.29 —
3 343 10000 — 042 _ FesSi FeySi FeySis FesSis FesSiy
4 4-6 100. 00 — 0.34 — .
531210 100.00  — 0.27 S SIO,-
Bl
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Table 4 Chemical composition of free-SiO, and sidicate
from chromitie in the Luobusa %
A-1 A2 B-6 A3 A4 B-5
MgO — — — 16.05 17.00  13.33
ALO; — — — 11.33 11.02 11.09
CaO — — — 10.19  10.45 9.03
FeO 8.54 — — 8.57 14.34 —
Na,O — — — — — 1.90
SiO, 100.00  100.00 100.00 53.901 52.96  50.32
100.00  100.00 100.00 100.00 100.00 100.00
INCA 5

A-3 Mg g5 Cag.3s Feg.26 Alg.37
Sit.o0 Alp.io O A4 Mgg oo Cag.ag Feg.os Alg.34 Sii.gs

Aly.12 O BS Mgy 73Cag.35 Feg 44 Nag. 14 Alg.og Sij.g0 Alg.2o
O
SiO,
6 FeO-SiO,
FeO-SiO, 4
100 pm
FeO Si0, INCA
2 5
5 FeO SiO,
Table 5 Chemical composition of FeO and SiO, from
chromitite in the Luobusa %
1 2 3 4 5 6 7
FeO 5.64 1.21 2.83 — — 97.63 99.33
TiO, — —_ —_ — — 2.37 0.30
CaO — — — — — — —
MgO — - - - - = -

SiO, 94.36 98.79 97.17 100.00 100.00 — —
100.00 100.00 100.00 100.00 100.00 100.00 100.00

6 3-2-2 INCA 1~5-SiO,
6~7-FeO
FeO 7
6 5 Si0,  FeO
FeSiO, SiO, + FeO
20GPa 1500C Ming
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Fig.5 Microphotograph of structure for SiO,-FeO
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