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Fig.1 Distribution of the Munabulak ophiolites
C- ] = Carboniferous — Jurassic; Ch= Changchengian; PtA = Palaeoproterozoic Altun Group; Z = ultramafic rocks; N — 3=
basic rocks — basalt. 1= major fault; 2 = fault; 3 = inferred fault; 4 = serpentinized harzburgite; 5= pyroxenite; 6 = pyroxene

amphibolite; 7= amphibolite; 8 = diorite;. 9 = amphibolite schist; 10 = amphibole quartz schist; 11 = two-mica schist; 12 =

marble; 13 = quartz syenite
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Table 1 Petrochemical compositions in the Munabulak ophiolites ( wg/% )
Fe H SiO, | TiO: | ALO; | CryOs | Fe,03 | FeO | MgO | MnO | NiO | CoO | Ca0 | NayO | KO | P,Os | #32k
1 YEECE 37.98| 0.01 | 0.61 [0.341] 4.71 | 2.33 |39.32] 0.12 {0.232(0.012| 0.93 | 0.04 | 0.01 | 0.01 | 13.34
2 HEHRE 39.25{0.01 | 0.5 |0.362] 4.32 | 2.92 [39.57{ 0.11 |.0.241{0.012] 0.64 | 0.03 | 0.01 | 0.01 | 11.79
3 fERE 42.43] 0.03 | 0.75 [0.436| 1.16 | 6.77 {42.82| 0.11 |0.243|0.012| 0.6 | 0.03 | 0.03 | 0.02 | 4.0 -
4 | B MINEE [ 44.83] 0.09 | 2.79 {0.311| 2.09 | 3.77 [28.98| 0.09 |0.1620.008| 7.98 | 0.19 | 0.03 | 0.03 | 8.03
5 BEHAKE |49.11| 0.71 | 6.61 [0.034] 0.93 | 4.6 |13.77] 0.14 {0.0140.004{14.96| 0.62 | 3.72 | 0.81 | 2.38
6 | INEGE |48.92| 0.94 | 8.35 [0.094| 0.78 | 6.65 |12.16| 0.14 | 0.024|0.006 |17.87| 1.01 | 0.47 | 0.06 | 1.38
7 His 51.53] 0.43 {15.06] 1.14 | 7.7 {0.15| 7.59 | 9.76 | 2.95 | 0.42 |51.53| 0.43 |15.06| 0.04 | 1.9
8 | BEMNKSE |42.02) 3.06 [14.88] 2.35 112.97( 0.23 | 4.62 | 10.91| 2.83 | 1.05 {42.02| 3.06 | 14.88| 2.25 | 0.92
9 AR E |46.42] 1.97 [17.71| 2.02 | 8.6 [0.17 | 6.4 | 9.93 | 3.35| 0.81 [46.42] 1.97 [17.71] 0.22 | 1.1
10 Ris 44.81| 1.96 | 16.31] 2.42 |11.73{ 0.25 | 5.19 | 8.96 | 3.61 | 1.27 |44.81| 1.96 |16.31] 0.87 | 0.95
11 | #HEAINE [48.16] 0.21 |14.09] 1.58 | 6.25 | 0.14 | 11.81{12.07] 1.31 | 1.06 [48.16] 0.21 | 14.09| 0.02 | 2.15
12 | BHEAIRSE [51.69] 0.42 [14.89| 1.5 | 7.43 | 0.16 | 7.63 | 9.85 | 3.05 | 0.41 [51.69| 0.42 [ 14.89| 0.04 | 1.53
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Fig.3 FMA diagram (after Owan et al. , 1971)
I =metamorphic peridotite after Coleman; [I = ultramafic
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Table 2 REE contents ( wg/10”%) and associated parameters for the Munabulak ophiolites
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H4 BEEREHLITRRTEIHE
Fig.4 Chondrite-normalized REE distribution patterns for the
ultramafic rocks in the Munabulak ophiolites

3 AABHREREEERARBTESR (we/107¢, w(Au)/1077)
Table 3 Trace element contents in the Munabulake ophiolites (wg/10™%, w(Au)/107°)

la Ce Pr Nd

Sm FEu Gd th Dv Lo i Tm ¥b Lu

HS ke TXREBIARLSRAE
Fig.5 Chondrite-normalized REE distribution patterns for
the light-coloured rocks and meta-basalts in the Munabulak

ophiolites

F8! Mo Cu Zn As Bi [§] Th Zr Hf Nb Ta Ag
1 * 11.2 42.1 1.45 0.1 <0.5 | <0.5 6.8 0.2 <1 <0.5 | 0.393
2 7.3 40.8 0.43 | <0.05] <0.5 | <0.5 14.2 0.7 <1 <0.5 | 0.009
3 1.6 164 50 2.6 <0.05 | .0.3 <0.5 12 0.7 4.4 <0.5 | 0.01 ‘
4 0.2 29 47 2 <0.05 | 0.4 <0.5 14 <0.5 5.8 <0.5 | 0.031
5 0.4 302 72 3.6 0.14 4.9 58.7 166 6.6 17.1 0.7 0.023
6 68.5 53.4 0.46 0.1 1 1.5 78.2 3.3 3.1 <0.5 | 0.071
7 2.0 401 116 1.8 0.08 0.4 0.6 43 2.4 6.7 <0.5 | 0.035
8 38.3 143 0.86 | <0.05 1 1.6 141.3 7.2 23 0.7 0.11
9 103 93.8 0.83 0.1 1 1.8 92 4.1 12.6 0.5 0.111
10 26 136 0.72 0.1 0.8 1.2 191 7.6 29.4 1.4 0.088
11 137 48 0.72 | <0.05 | <0.5 | <0.5 11.5 1.2 <1 <0.5 | 0.078
12 1.9 695 132 2 <0.05 | 0.8 0.9 29 1.2 5.8 0.7 0.034

;25 Sh Pb v Sr Rb Cr Ni Co Au Sc Se Te
1 1.26 <1 31.8 9.7 2 2333 1820 93.8 1.7 6.2 0.61 0.01
2 4.47 <1 23.5 18.4 2 2478 1890 98 1.1 9.3 0.44 | 0.012
3 0.55 11.3 23 4 <3 2983 1908 93.1 1.3
a 0.7 8.8 71 33 3.8 2130 1274 62.2 2.3
5 0.22 81.2 113 1121 190.9 234 112 33.1 1.4
6 0.15 2.3 286 61.6 13 643 186 45.2 1.3 50.9 0.54 | 0.011
7 0.31 32 261 149 8.4 66 35 31.6 1.2
8 0.1 2.7 130 706 22 13 16.6 46.4 1 1.62 0.4 0.009
9 0.12 6.3 206 606 19 21 34.1 38.1 1.1 24.4 0.46 | 0.016
10| 0.13 2.7 93.1 625 21 31 24.6 32.3 1.2 17.8 0.46 0.01
11 0.4 <1 173 199 41 3715 ] 164 48.3 7.8 48.4 0.46 | 0.019
12 | 0.41 38.8 215 112 10.1 246 89 36.9 3.5



http://www.cqvip.com

2005 ££(3)

D000 http://www.cqvip.com|

FEA N AR FTIE LR IR R R IY S B F i 99

0.28),

M E TR Mg AR HE AL B % o (B 6) , K4 BL
RIS A RRBKIN 1.4 58, BEH
e JREEMERRERMIZLETFHE, BREL
FEXTBUN, SAARRL, KA T BIlR B X AT
LB 2k (Pearce, 1982) . H il 88 8K i 5 1 7 Ao &Y
KHFE, T SHASMEZRIERAR X,

Mo METELEXRME

Trace element spidergrams for the Munabulak

Fig. 6

ophiolites

5 JERET KA E IS

5.1 FERBRKET

AR T — R E Z M HUSAE S B
BRAFY), X E T RS E R M E et f
KM, it MR LR KBS Wik
BRI, B FARN AR e de S5 1 1 A
BERTEEE, FRETesa P ESHLENE
HER e e A (i A9 MR, B RT7E 591
SR FEMME PR LS Sm-Nd BERXFEH N
1118Ma, HE F R H . RN %46 X8 R%
BLEMR X RS E B A s h s s a2
2+ Sm-Nd #2451 41331 ~ 1027Mal®? | 13 08 %5 b
FEUSARCLUEEHNEHFEREEZHFILE
REEER A, T LAY K 9440 5L 78 s 28 8 L BT 2
FoTi R E B R EER

TR EBRAEMAEN TH R REHTIER
B RRIE AT BB /MBS P 5k o0 T LA TR

R, HEBRERAS AR, THERS B3
FIE R ZE MRS KK, 75 F IR BIERE
FEABANE)FIRBREE Sm-Nd HRXE BN
924Maf1946Ma, #H4 FH ot (AR~ , 5 T #
PR R RE R IR, OB iR e A M R AL AR
ERFTHAREH O,
5.2 MSMESH

KEBFNA A K E L PR ISE BT
SIS AT IS b FE TR RN RS
A FRI5 , B S I0F0 KRR G pHE 10,
WANGR LI A H A F BRI R A8
WIRBHE S, BEKE R SiO, . ALO; \NayO +
KO, HEE M B 5 RS E NS RIER
B BT KPR, B R & IR KR 2 60
BN BT, R8T XA W RS B T B
o

B E RBCE A A KRR AR, [

B7E FMA B R EAERESERENRR
BE G RERMHE KRR K S — 1 R
TR R LA U 5 IR0 K B i 5 AR AE , A T T iR

B A A BRRME R LA R E S
IR (1977) B 53 B BB e 55 A0 81, REE B, H
BB TFoW B MEKRBESN
REE BRI EER(T.P &), 3% Leroex(1985)1A A
T.P RIS A A REME ETAY kE &
BOEY ., BERERLTRE SR XEE TFHE
RIgheR , MARBUCARR T EE  ER L5, %M
FREESZRERE, MARERIENY,

g5 b TR, RGN A L 5 e 4 5 T U 88 O KR
NG —SIHHE, MARIER M KRESE, Bk
U, AT R T IS BB RERE /N KA B
I,

SEXH:

(1] %, R, BER, S FREHBAEIM] LA B
A, 1989.

(2] FEE, B, FR S WRE B 153 5 77 fa) & L 15 sl i el 4%
TIT). MR TE, 1999,45(1) :1 - 8.

3] WREE AN, R, S FIUR 4 W2 A 2R T
KA aEPYIPIRT]. s, 1999,73(8) : 193 —203.

(4] #ed, Wit X, 5. FRARCH FRIEZR EMES
R R FoR b R [T ], BT, 1999,13(3) ;309 - 314,

[8) kT, FAE. KEROE I R R EE W 8w kW E
BEX[]] HERBIY:, 1999,24(2):134 - 138.


http://www.cqvip.com

D000 http://www.cqvip.com|

100 TR 54 1 8 b R 3)
(6] LhEkEk, E%RE, ZMEE. S F/RSHMEHEERERAS WL, 1998,7(1):27 ~ 35.

TRPAE R FOH SRR L[ ). MRS M B, 2002,21(1): 12 - 16. [9] 3kiR,&FH M. RE WHRE LHAERRILSHEAKLT
(7] THERER, SBEAK, IMEW, % PR S L SR 5 SR ER 1L [J).1 Hu A%, 998,(4):193 — 198.

FERERMERRD). SRR S5 7,2002,(4):1-6. [10] kit ResR SRR (] ]. SR04, 1994, (1) 98 - 102,

(8] MEA. RPERABF R RERSGTERERFE]. #F (11] BURE R G gesa [M]. db R A, 1982

Geochemistry and tectonic setting of the Munabulak ophiolites in

Xinjiang

DENG Rui-lin'?, MA Tie-giv*, BAI Dao-yuan!'?
(1. China University of Geosciences, Wuhan 430074, Hubei, China; 2. Hunan Institute of Geological
Survey, Xiangtan 411100, Hunan, China)

Abstract: The Munabulak ophiolites as the largest ophiolitic mélange zone in Xinjiang are made up of ultramafic
rocks, mafic rocks, light-coloured rocks and meta-basalts which may be traced back to the Jixianian of the
Mesoproterozoic for their formation and the early Qingbaikouan of the Neoproterozoic for their emplacement,
and represent the subduction zone in the Altun region during the Mesoproterozoic. These ophiolites may be
originated from the small spreading oceanic ridges of back-arc or inter-arc restricted oceanic basins, and finally
emplaced into the deep-sea sediments constituting the ophiolites in orogenic zones.
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