546 55 1 hOE R Vol.46, No.1
20194F2 A GEOLOGY IN CHINA Feb., 2019

doi: 10.12029/g¢20190107

UK, M2, XK, BRI, ARV, WhIR, B R K. 2019, TR VL% 4 VU B N LB B P OB MR ). rh L HBJTT, 46(1): 115-125.
Zhao Hui, Yang Jingsui, Liu Fei, Xiong Fahui, Lian Dongyang, Yao Hu, Dong Yufei. 2019. Features of the Cuobuzha podiform chromitite along
western Yarlung Zangbo suture zone in Tibet: Implications for its tectonic setting[J]. Geology in China, 46(1): 115—125(in Chinese with English

abstract).

S E S F EGE NIRRT FHER FZRAE

RE Eg, X, RRE, EREL R, EE Y

(1o RE T LR F, ZRIT o5 RIE 15000152, 5 A K F Wk 5 ZRIAF A, 7 & £I) 518055;
3. BRTTRIAIRNS A FE SRR T, P B RAF R R, LR 100037;
4. BT RF WA FE TARFR LR BT 21004655, F EAF RIIACF AT, S0 ST 550081)

RE  MEG UM VL S 2 E N IR i i 2, AR A it 7 S R — M aa . AR 2 [a)J
ARV Z A B o R AR B (K —8850) R B (R —( A ) FIPY BE (BRI = fREp 8 ) 3345, Hid, PHBE A %
WELAVG 430 p AU SO o KA LR A58 TAE B 248 vh e AR B A op B, W B IR R B R TS, R UL
o AR B FRR L AT 40 AR T HE S UL G A N R AR I . HEARFLIR G A AL T
HEGS- BT LA G PU B AUy, S EVE — R AR 1) ™, S5 PR O RO 25 2 A, O % 7 S k. B4
ST A AR S A R b R BT 2R s IR S m R T O O S T, R K N 0.5 ~ 1
m,JE R 0.2 ~0.5 m, § A1 EEHOIR LT EREN S R R I AR FLB R T B R AR R, R S A Y
Cr'[= 100xCr/(Cr + A1)} 75~78 ,Mg[=100 x Mg /(Mg + Fe* )| ) 66 ~ 69, 145 F3M , B-A 3 1 FeO / MgO i
90.51 ~0.65, ALOHI TiO, & 84354 11.27% ~ 12.1 %H10.19% ~ 0.4 %, 58 FUA 3K B IL2A A2 . RN, 51
IREEDEA H AR R IR R AL R T REIR 22 7 T — M IREBAE A R

X E ORGSR LA G s S AFUR R SRR AT B TUA I R A AR

FESES . P618.33  XHMARERI:A  XE4HS:1000-3657(2019)01-0115-11

Features of the Cuobuzha podiform chromitite along western Yarlung Zangbo
suture zone in Tibet: Implications for its tectonic setting

ZHAO Hui"*’, YANG JingSui’, LIU Fei’, XIONG Fahui’,
LIAN Dongyang*, YAO Hu’, DONG Yufei’

(1. Harbin Institute of Technology, Harbin 150001, Heilongjiang, China, 2. Department of Earth and Space Sciences, Southern
University of Science and Technology, Shenzhen 518055, Guangdong, China ; 3. Key Laboratory of Deep—Earth Dynamics of
Ministry of Natural Resources, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 4. School of
Earth Sciences and Engineering, Nanjing University, Nanjing 201123, Jiangsu, China; 4. Institute of Geochemistry, Chinese

Wehm B HA :2018-06—15; BUEI H#H: 2019-01-18

EEHE . AERERAMH A (2014DFR21270) , R HFE A B H (DD20160023-01,DD20160022—01) FFE % [ 45124
FE4:T0 H (41720104009, 41672063 ,41773029) B4 %51

TEE BN B E, L, 1992484 Pk A2 E Ll s E-mail: 13717926721@163.com.,

WIS 2, F 1950484 P ERLEBE Bt #r A ol N fm JEURIE LAl i 25 A R R RS FSE ; E-mail: yangjsui@ 163.coms

http://geochina.cgs.gov.cn H1E LT, 2019, 46(1)



116 i [ Ho T 20194F

Academy of Sciences, Guiyang 550081, Guizhou, China)
Abstract: Most of chromitite ores produced in China are from the Yarlung Zangbo ophiolite belt (YZSZ), which is divided into
three parts: the eastern part (Qu Shui to Mo Tuo), the middle part (Ang Ren to Ren Bu) and the western part (Saga to the Sino —
Indian border). Furthermore, the western part contains north sub—belt and south sub—belt. For a long time, most of studies have
focused on the eastern part and middle part, with very insufficient studies conducted on the western part, especially on the north sub—
belt, which inhibits mineral exploration along the YZSZ. Cuobuzha ophiolite is located in the north sub—belt, which occurs along a
NW-SE trending belt and is mainly composed of harzburgite with diabase dykes. The field investigation discovered several
chromite orebodies 0.5 — 1 m long and 0.2 — 0.5 m thick within the ophiolite. All of the ores are massive. The analytical results by
electron—probe micro—analyzer (EPMA) show that the Cuobuzha chromitite is of typical high—Cr variety with Cr number [Cr'= 100
x Cr/ (Cr + Al)] ranging from 75 to 78, and Mg number [Mg’= 100 x Mg/ (Mg + Fe*")] ranging from 66 to 69. Calculated results
show that the ratio of FeO / MgO ranges from 0.51 to 0.65, and that the values of ALO;and TiO,are 11.27% — 12.1 % and 0.19% —
0.4 %, respectively, revealing that the Cuobuzha chromitite has boninitic affinities. However, the occurrence of clinopyroxene

exsolution indicates that it should have experienced a deep process.
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Fig.1 Simplified geological map of the Tibetan Plateau and surrounding areas (a) and distribution of the ophiolites along the YZSZ
and BNS in southern Tibet (b) (modified after Liu et al., 2015)
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Fig.2 Detailed geological map of the Cuobuzha area in southern Tibet (modified after Feng et al., 2015)
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Fig.3 Field relations and outcrops of the Cuobuzha chromitite.
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Fig.4 Microphotographs of the Cuobuzha chromitite deposit
(a) and (b) Massive chromitite composed of more than 90 modal% chromites; (c) and (d) Cataclastic chromitite ore with the space between cracked
chromite grains filled with chlorite and sulfide; Chr—Chromite, Chl—Chlorite
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Fig.5 Inter—elemental relationships of chromites from the Cuobuzha ophiolite (see the text for detailed discussion)
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Table 1 Compositions of chromites from the Cuobuzha chromitite (wt.%)

T il SiO, ALO; TiO, Cr,O; FeO MgO MnO CaO Na,O K,O NiO Total Mg Cr'
14KC-10.3 0.08 11.32 031 57.65 1278 1531 020 0.03 0.00 0.01 029 98.03 73.53 7735
14KC-10.4 0.02 1196 0.22 5726 1251 1524 026 0.00 0.00 0.00 0.18 97.65 73.29 76.25
14KC-10.5 0.07 1143 0.11 56.53 13.14 1543 038 0.00 0.03 0.02 034 97.68 7503 76.83
14KC-10.6 0.00 12.05 0.28 5791 1331 1513 0.19 0.03 000 0.00 020 99.13 71.68 7633
14KC-10.7 0.06 11.79 0.22 5843 13.03 1441 020 0.04 001 0.02 0.15 9836 6929 76.87
14KC-10.8 0.03 11.55 0.29 57.56 1298 1460 023 0.00 0.00 0.03 0.17 9745 70.65 7697

13YL-30-27.2 0.04 12.00 0.18 56.20 1333 1533 023 0.00 0.03 0.00 0.12 9749 73.58 7584
13YL-30-27.3 0.01 12.43 0.24 56.74 13.12 1488 0.15 0.01 000 0.02 0.09 97.73 71.18 7538
13YL-30-27.5 0.00 1221 0.18 57.75 13.07 1503 022 0.00 0.02 0.00 0.15 98.79 71.65 76.04
13YL-30-26.2 0.00 11.87 0.24 5749 1202 16.07 020 0.03 0.00 0.00 0.18 98.14 7636 7645
13YL-30-26.3 0.04 11.28 0.23 5827 1192 16.18 0.19 0.00 0.00 0.00 0.18 9842 76.86 77.59
13YL-30-26.6 0.09 1130 0.16 57.19 1190 1632 022 0.00 0.09 0.01 023 97.58 7830 77.24
13YL-30-26.7 0.06 11.65 0.26 58.19 11.75 1629 025 0.00 0.01 0.03 029 9881 77.23 77.00
13YL-30-26.9 0.05 11.33 0.20 5823 12.07 1589 021 0.05 001 0.01 022 9830 7589 7751

14KC-10.13 0.00 1225 0.25 56.86 1328 1496 027 0.12 007 0.00 020 9833 71.70 75.69

1 :Mg*= 100 x Mg/ (Mg + Fe) ;Cr'= 100 x Cr/ (Cr+ Al),

DI R 7R B 85 22 A A T B ) K ) 18 PR35 (Scowen
et al., 1991; Barnes et al., 1998; Arai and Matsukage,
1998) . 7£ Cr'— TiO, Al ALO,— TiO, & fi I (K 7),
KEB ) LA T8 AR T RiFEPHEZR A
(MORB) DX 3, 11785 AN FLAES 2R 4 AR v A 21 T 3¢
LA DA SIS K, FH A T RE H A
Y%A R BR AL 2R 2

X T HOREE LA™, TN A AR R Z ] 1Y
Fe—Mg 224 L4055 , DRI ml DIAR I 8% 400 118 1l o3k
B EE A I 1) FeO/MgO L fE . Maurel et al. (1982)
PR TR B A FeO/ MgO HUAH IR A2

In(FeO/MEO)aanic=0.47 — 1.OTAl syomic + 0.64F e
+ In (FeO / MgO)mer

Al'=Al/ (Al + Cr + Fe'); Fe’**= Fe’'/ (Al + Cr +
Fe'™)

HRAEX — AN, AT BRI 1Y
FeO / MgO HAH M 0.51 ~0.65, 3323 B WA T3 22
HH I FeO / MgO FUAE (0.7 ~ 1.4; Wilson, 1989)

X E S ARk, Rollinson et al. (2008) #2 H1
T A ALOS I TIO, & B 1A

ALOsmey = 5.21811n (ALO:)cr-spina — 1.0505

TiOsmery = 1.0963 X TiOxcr-spine)™*

THREZRR Y], AL B A K ALOs Fl
TiO, &2 M 11.27% ~ 12.1%F10.19% ~ 0.4%, 55

B[220 A S Ml e A R R TR SR 1 B K
540 24 (Rollinson, 2008; Zhou et al., 2014) ,
IR IRIRAF AR I 2 A b, e T HIE A%
IR IR SRP0 I B e ks o WETT R, Sk
ML G AR AR R i s . 25— B
J T WL I rhoiE (SSZ) FRER , X Al 2 R i s o
F U R B TEMEE AT VL8 G vh B, A4S H w0 g
2k (Dupuis et al., 2005; Guilmette et al., 2009) .
W58 Se g 2 (Bédard et al., 2009) . 5 —FPe
TP B IE St 7, e AR R B TR
T (MOR) FREE, J5 1 S 3k 8 37 1 AN [ F2 BE AR
i (SSZ) PRI I L , 13X i 2 A0 (1) b I A YE 5 3=
BT RES A VLAE Gl 1 AR BeRNvY B, A8 2 A
T 22 RR PSR AR (TR 10 2, 20115 BB A5 5%,
2015,2016) . HIABFFERB], F5AFLIT MRS 7

TE T RhEA 207 T WA BRI B R (g
4F,2015,2016) o LA, =R A MBI A H p 3t

[k B PR pas L B BRI AT WA T LT
ST B BREE () K&, 2015) o ARHERT ST, 4l
ANFUEE B 5 07 MM A - A2z il o B o
25 (B 5, B 7) X R eS0T TAFERIE T
P SIS FEAFLS R B 3L A K ek
feAfoR 2tk . PRI AR SCHEI A ANFLAS R T T
T (SSZ) Rk

http://geochina.cgs.gov.cn H1E LT, 2019, 46(1)



20194F

=

H

0
01 2 3 4
Chromium Kal

567um0

500

400

300

200

2 3 4 5 6 7 H4m
Silicom Kal

0
1 2 3 4 5 6 74#m 0 1
Calcium Kal

K6 SEAFLERERET %R A P RO AT IR PR B ST R 1

Fig.6 Compositional images of clinopyroxene exsolutions in chromites from the Cuobuzha chromitite
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W i M RERRER ™ W N2 fit A B k5 (2) Sk
FIUREE N [T, 5% B AR R AR Th R CaO I
SiO, 41 41 43 DL AT IR BB 8 A 19 B X b i
(Yamamoto et al., 2008) . PRI, GEANFLES B 1)
ERIR SURHE A RS R T BB T T — N IR
VERE AR AR A R i — 2D ISR UE R .

8 4t i

(1) FEANFL I 25 B B8 40 T e 5 70 4 4k
W, 58 A A B Cr (=100% Cr /(Cr + AD )TE 75 ~ 78
Z [a72E 4k, Mg' (= 100 x Mg /(Mg + Fe*') (7£ 66 ~ 69
Z a5 4k

Q) FEAFUR R I B R B B A AR 2%
Gtk TSR BEA K FeO / MgO A M
0.51 ~0.65, ALOs Fl TiO, & f 73l 0 11.27% ~ 12.1%
F10.19% ~ 0.4% , 535 % FUA KL A

(3) AN FLES B T B TR by PR 858, (H AR
PR AT AR & LR s LT BB &2 ) T — A

HighHATERAERT LA HRRAT T
BRI A A ;b XHFE T EHRAF (L
F)FREXFNER A XES IR SHE TN,
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