SR = I VR
GEOLOGY IN CHINA

%33 B 6
2006 4F 12 A

Vol.33,No.6
Dec.,2006

HEERMIIRsPETSET WERXBEANHAR

AXE MBE FEN BEE R
WA ZER? DAL

(1.F B3R A F R R B, B L TRIFXES A FFHE LT 100037
2P BT RF ) T 100083)

/5\1

TRE . D\ TG ST 65 A A VI S 1 B AR VB M B A R B R R B — A e 70~80 BIET S AL B B ) B
For 45— Pl A R R AT A 2, R AT R S A AR B D 28 RLIZ T W 1T 3K LAY Na,O
1.58%, MgO 7.52%, Al,0;36.59%,Si0,44.45% , FeO 8.72%, IF & /D it CaO Fl TiO,, ZWOGHL 23 S | — F 3 FUkL
HA Franclinite (BEE SR T A ZnFe,O)F1 23, ARG WA 25 M Ak 24 B 4% | nl LAAS S M B 23 F 38 . (Migys, NayiFeqs
Algz) 172(StoAl ) 3005 FT (Mg 5 Nag 1y FegSins) s (SirsoAlysg) 5050 WIRI T F2UH 2 BB 25 F Si 2 NBCAL A7 45 92 A1

N SRS L T St TSR S TE AL A Ak TR S 80 UE I R AT R v R R D Ok HAH Y

Fad P 400~670 km FIBHS

R 1 PG RO (5 AT YT S (Gl RS A B ) ) o SR Bl I8 S AT AT RE 2 R T S R 4 A R TR )

iz B 1w AR
x #

HEDES . P574.2 XEkFRIRAG . A

1 W &

b BR 0 L b e 0 RN A OV A (e e
TRZ5 5 LB RS2 AE 4 VA H 3R Gk U A 0 AL A
W i 25 AR N T R i PR S A RIAE 4 A
$E 8 i AW 5 T T R TR fER R EVE Y & RA
BB Majorite JRUA3 A1 RE A7 (B W BESE AR A0 B WE A7)
00 Sy U b g ) 7 0 FE RS K A E B Orrorroo 45 1A
4 WA b R B0 37y — /N T AT (Bn 94 ) LA BCBE J5 Bk
76 1 AE 1Y Koffiefontein 4 10 F1 5 4 WA v & BREE J7 ik
7 & E Colorado M Sloan 4 NI A Hp o 4k 2y kv 78
Koffiefntein BY—7 4 M f1 7 3% 2 5 8k 7 A K HE A1 AN &
T H I B AR S T JLA 2 R S R R TR b e
Wy B AR PR E TR e S ISR B BT IR b 7R PG R 5 iy
70~80 b5 S 7y 2L Ml 0 A A 2 R B AL
A5 LB R - TR SR S R AR S s R I S AR L
Ynraeck AT M AR S AW R R S A TR AL BT

Y #s B # .2005—-11-29; 2 [E B #1 :2006—02-10
EE&TB . FHRARBAILETH (49972073 ,40472025) % Bl

W REAR AN A sk BYEIRE BRT JEA  He  PE E
XEHS; 1000-3657(2006)06—1379—07

£ (Mg ALO,) #l ringwoodite (y—MgSiO,) —# Z [l {1
A SBAL Si, N BN B SiorRERR ST Y L T
T Y BB TR AR ) 3 W e S 1Y I — ) T Bl
B 7K o P TR B SOIR B BT R BT Pl 2 b A
5 Sl A B AT A 2L e B M U B A 2 AR
A L& 0 R —Fh R E SRR R A

2 MR

R A I VR A SR A B AR
RS AAEG RO Wy, VU IR AT I B R0 PR Sl U T SR
WP A BT AR 1Y) 2 AR P e S o B A A T R G A T
U 2 7R S A B B A R BT S R S R e
TORE 2 i e R SR 24 AR, A B 1) S AR P 1) | SiE
i 42 km, FE ALK IE 4 km, TIFLZY 70 km? (Bl 1),

L EIREE BRAT OR URE 3 A AE T MERORE A AR Y BT A
500 77 ¢, EZ R POR T ICRANR YR, 8% A 1
BARGANE Cr B Cr,O, ik 59%~68%.

e
/?T
i

EEB N ASCGH B ,1935 4242 WF50 R, BB R ILVEE BV A 5 A L0 - 0ot



1380 T el o Ji 2006 4F

+ o+ o+ L+ + 0+, +, +,+
R B R S L ++++++++(iw++
T I S R T R S U R N R G A oy T +_ +}+
T Tttt Tyt ++++_uﬂf"ﬂf, ™ ﬁ++ +F
+ L+ T R N \ - + .+
Tttt 5 -:\\\\ ‘\+'
R S S N S et it SN
HESE )

AR NN
A Y
VRN

T o o T fE

B Y - s .
T e R e

A e
‘\.\\\\-\\\\-

P : # uB\\\:} S
- ra PR i P . . ..
;o Y S EE R R A I VA R SR
R A R R N i A O A A A R R e
ffffl)/fffff}}/ff}'/li}/f,Fff’f}‘ \
n"p’/!,"/j_,"n"p’f!.{f/,"ff/a"p‘j/jf/r"f/DD"‘ \‘.'
R R T
fff}f)'ff'ffl)’.-"}'f}'/f}')’}ff;"-"f)")’)’)'f}*‘-\ ..'»,J:'

Il
[ [ s T s e b s [l EndolIaldoEZ [ b [(Eis

1 VURREE A i 2 e M S i (4]
T—WE R K 2— B B 1% 3— SO 28 B 5 4— Ui " 4R s 5s—HEBEINT 2 s 0— W2 ;7 — B 5 ;8 — BB
O—HIE R AN T R 10— ERIR A A, 11— I MO 25 5 12— HE i & 13— =R @ B A 14— 10 15— B AR
Fig.1 Geological map of the Luobusa ophiolite, Tibet

1—Gabbro dike ;2—Chromitite orebody ;3—Dunite lens;4—Strike and dip of foliation ; 5—Thrust; 6—Fault; 7—Unconformity ; 8—Granite ;
9—Neogene and Paleogene ; 10—Ophiolitic mélange ; 11—Harzburgite ; 12—Cumulate ; 13—Triassic flysch; 14—Mine; 15—Luobusa village
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Fig.2 Representative energy spectra of arsenopyrite from

chromitites in ophiolitic peridotite, Tibet
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Fig.3 Reprehensive energy spectra of silicon

spinel inclusions in arsenopyrite
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Fig.4 Diagram of chemical composition of arsenopyrite from

Tibetan ophiolitic chromitites
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Fig.6 ESEI for arsenopyrite and its inclusions silicon spinel in Tibet
Fe AsS—Arsenopyrite ; TiO,—Rutile inclusion ;number—Analyzed point
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Fig.5 Diagram of chemical composition of silicon spinel in

arsenopyrite from Tibet
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Table 1 Chemical composition (%) of arsenopyrite
containing Si spinel in Tibet
RS S Fe As S Fe As
97-5-1 22,51 3679 4070  36.87 34.60 2853
97-5-2 24.12 3568 4020 39.03 33.14 2783
96-23-1 2057 3731 4212 3427 3569 3003
96-13-1 22.80 3752 3986 37.18 35.13 27.69
96-15-1 2022 3620 4349 33.89 3492 31.19
96-12-1 2238 37.19 4043 3667 3499 2835
96-4-1 2218 3581 4200 3653 3386 29.60
96-3-1  20.68 37.10 4222 3444 3547 3009
96-2-1 2027 3891 4082 3375 37.18 29.08
97-20-3 20.64 3838 4099 3425 3659 29.13
97-20-2 2238 39.14 3848 36.50 36.65 2685
97-20-1 2235 3812 3935 3655 3578 2767
97-21-1 1982 3778 4240 3322 3636 3041
107-18-1 2237 37.00 40.62 36.67 34.83 2850
107-1-1 2219 3731 4050 3641 3515 2844
106-28-1 21.09 3827 40.65 34.88 3635 2877
102-39-1 23.05 3888 3807 3738 3620 2642
102-26-1 21.56 3952 3892 3540 3725 2735
101-12-1 2193 3820 3987 36.10 36.00 28.00
101-9-B 2093 37.82 4125 3471 3601 2928
Mean 21.68 3764 4065 3573 3560 28.65
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Fig.7 Raman spectra of silicon spinel from Luobusa, Tibet
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Table 2 Chemical composition (%) of silicon spinel inclusions in arsenopyrite from chromitites in Luobusa, Tibet

b2 851 % LA 8 A4 T Sy He Al 119 BH 5 4K
K 5 ST Na0 MgO  ALOs  Si0;  FeO  CaO TiO, Total Na Mg Al Si Fe Ca
102-16-1 1 243 7.1 3806 4546 604 089 99.99 021 047 201 2.03 02  0.04
102-6-2 1 232 750 3460 4435 11.24 100.00 020 051 185 202 038
101-20-A 1 200 451 3611 4340 13.68 100.00  0.18 033 194 198 047 0.03
101-12 1 206 622 31.80 4133 1635 054 170 100.00 0.19 043 175 193 057
101-9B 2 0.92 843 37.11 40.50 10.99 091 1.24(Cu) 9947 008 058 201 1.86 038 0.04
101-5B2 1 1031 39.44 4611 235 179 100.00 0.68 204 203 008 008
101-5B3 1 9.65 4027 4639 244 125 100.00 0.63 208 203 008 0.6
101-5B4 1 9.08 41.14 4536 3.06 136 100.00 0.60 213 199 110 0.6
101-5B5 1 926 41.16 4653 268 038 100.00 0.60 212 203 009 0.2
101-5B6 1 9.83  40.06 4590 291 1.71 100.00 0.64 208 202 008 008
101-1A 1 123 1194 3481 4541 6.61 100.00  0.11 080 184 203 022
106-11-2 1 058 7.83 4237 4515 4.07 100.00 005 051 219 198  0.13
106-9-2 1 249 574 3338 4142 16.06 0.82  100.00 022 040 183 192 056
106-28-2 1 1.86 572 3377 4339 1434 092  100.00 0.17 039 183 199 049
97-20-1 2 140 923 39.89 4625 327 100.00  0.12  0.60 207 208  0.10
97-20-3 4 207 489 3417 4330 13.75 98.18 0.9 035 1.89 2.03 054
97-20-2 6 090 946 41.19 4647 233 10035  0.09 062 207 204  0.09
97-5-2 1 730 3973 4232 942 122 100.00 049 211 190 032 0.6
96-12 2 133 739 4123 4519 360 126 100.00  0.11 049 213 201 012 004
96-13 2 332 11.83 3573 4560 3.53 100.00 029 078 188 203  0.12
96-23-2 1 257 544 3258 4177 17.63 100.00 023 038 179 195  0.62
96-23-1 1 1.59 1223 3345 5265 100.00  0.13 079 172 228
96-4 2 269 670 3222 4250 13.69 216 9996 024 046 175 196 048
96-15 1 290 6.68 3646 43.07 10.89 100.00 026 045 196 196 037
10-12-2 2 295 880 3244 44.09 10.00 1.71 9828 026 0.60 175 2.01 034
102-30 1 196 4.63 3245 4634 13.96 0.67 100.00 0.17 031 174 211 048
102-40 1 245 557 3518 41.82 14.98 100.00 022 038 191 193 052
102-20 1 226 618 33.61 42.63 15.32 100.00 020 043 183 197  0.53
Mean 28 158 752 3659 4445 874 99.85 0.14 052 194 200 030  0.02
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Study of the UHP mineral silicon spinel in the Yarlung Zangbo ophiolite

BAI Wen-Ji', YANG Jing-sui', FANG Qing-song', REN Yu-feng', RONG He'
SHI Ni—cheng?, LI Guo—wu’, MA Zhe—sheng’

(1.Key Laboratory for Continental Dynamics of the Ministry of Land and Resources, Institute of Geology,
Chinese Academy of Geological Sciences, Beijing 100037, China;2. China University of Geosciences, Beijing 100083, China)

Abstract: A mantle mineral assemblage consisting of 70 —80 unusual varieties of minerals has been found in
chromitite of the Luobusa ophiolite in the Yarlung Zangbo ophiolite zone, Tibet. This mineral assemblage in-
cludes a spinel—group mineral with a special composition. The mineral occurs as inclusions in arsenopyrite. The
average chemical composition for 28 grains of the spinels is as follows:Na,O 1.58%, MgO 7.52%, ALO; 36.59%,
Si10, 44.45% and FeO 8.74 (%), with minor CaO and TiO,. Laser Raman spectrometry shows that several grains
have the Raman spectrum of franclinite (zinc —iron spinel Zn Fe,O,). According to the crystal structure and
chemical composition, the spinel ( franclinite) has two formulas, i.e.: (Mgys Nagyy Feosn Algz)in  (Sian Alia)szn Os
and ( Mgys NaguFeos Sins)iss (Siiso Alios)sa Og. The two formulas both show that the six—coordinated Si cations
occupy octahedral sites of the crystal structure of the spinel. Experiments demonstrate that silicate with six—coor-
dinated Si has the UHP nature and should be derived from the 400—670 km depth equivalent to the transition
zone of the Earth. This indicates that the magmatism of the Yarlung Zangbo ophiolite (paleo—oceanic lithosphere)
may have reached the transition zone. It is possible that the mantle plume might transport UHP minerals such as
silicon spinels from the transition zone to the shallow level of the upper mantle.

Key words:silicon spinel; ophiolite ; podiform chromitite ; transition zone ;mantle ; Tibet
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