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Fig. 1 Distibution of the Munabulak ophiolites
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1 (we' %)
Table 1 Petrochemical compasitions in the Munabulak ophidites ( wp/ %)
Si0, | TiO, | ALO; | CrO3 | FeyO3 | FeO | MgO | MnO | NiO CoO CO | NaO | KO | P2Os
1 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 30.25( 001 | 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 42431 003 | 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 44.831 009 | 2.79 [0.311 [ 2.09 | 3.77 |28.98| 0.09 |0.162 |0.008 [ 7.98 | 0.19 | 0.03 | 0.03 | 8. 03
5 49.11 071 | 6.61 [0.034 | 0.93 4.6 [13.77| 0.14 | 0.014 |0.004 | 14.96 | 0.62 | 3.72 | 0.81 | 2.38
6 4892|094 | 8.35|0.0% | 0.78 | 6.65 |12.16| 0.14 | 0.024 |0.006 | 17.87 | 1.01 [ 0.47 [ 0.06 | 1.38
7 51531043 [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 4202 3.06 | 14.8 | 2.35 [12.97| 0.23 | 4.62 | 10.91 | 2.83 | 1.05 [42.02 | 3.06 | 14.88 | 2.25 | 0.2
9 46.42 | 1.97 | 17.71 | 2.2 8.6 | 0.17 | 6.4 | 993 | 3.35 | 0.81 [46.42| 1.97 [17.71]0.22 | 1.1
10 44.81 | 1.96 | 16.31 | 2.42 [11.73| 0.25 | 5.19 | 896 | 3.61 | 1.27 [44.81 | 1.96 |16.31 | 0.87 | 0.9
11 4816 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 5169|042 [14.89 | 1.5 [ 7.43 [ 0.16 | 7.63 | 9.85 [ 3.05 | 0.41 |51.69 | 0.42 | 14.890.04 | 1.53
, ,
(1976) TiO2-Si02 , H
(1960) MgO-CO-TFe R ;
(1979) ( Al"‘TFe"‘Ti) -( Cat Mg)
s ; Lebas
(1989)TAS 5 B R
. M/F
(1.54~2.69) 5 (2.88~4.39),
MgO ; - .
FAM (3,
3 FMA ( ,1971) 4
I. ; I1. ; IIL
. A ; B. ; OMAR. 4.1
Fig.3 FMA diagram ( after Owan et al. , 1971) P >
I =metamorphic peridotite after Coleman; [l = ulramafic ac- SREE R 1 s
cumulative ocks; [[[= komatiite. A= oceanic tholeiite; B= .
non-oceanic tholeiite; OMAR = Atlantic midoceanic ridge , . Ce/Y
basalt 1.5~4.61; &u 1 1(0.67~1.2),
ot - . Te 1( 1.0~1.11),
0.16, Fe Fe™ , . ’
° 9 o
’ 2 Ho (4,
B . .
(M/F) 2, MO . La/Sm , Gd/ Yh (
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2 (wp/10°%)
Table 2 REE contents (wg 10 6) and associated parameters for the Munabulak ophiolites

La | Ce | Pr [ Nd [ Sm [ Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb Iu Y |2RFE|C¢/Y| &u | &e |La/Sm|Gd/Yh

1 [0.14]|035|0.05|0.17 | 0.06 | 0.02 [0.05 | 0.01 | 0.06 | Q.01 | 0.04 |0.007|0.04 |0.007 [ Q.15 | L 18 |2 11 | 1.2 |0.95| 2.3 | 125

2 (0.35/079|0.03]|0.15]|0.03|0.01 |0.03 [0.006(0.04|001|003|0005/0.03|0.005(015[L72[46l|0.67[0.8 | 1.7 | 1.0

3 10.241042|005(019(0.05|0.02]0.05|001]007({0.02(005|0007|0.04|0.006|038[1.6 [1L.53| 1.2]0.8]| 4.8 | 125

4 [1.78|356|0.48(1.63| 04 [0.15({0.33|006]|0.36|0.09|0.230.037(0.21 [0.034| 2.2 |1.6|22|1.31|0.79| 445 | 1.81

5 [106.4|233.2|28.46|104.9|17. 88| 4.19 [ 119 | 1.48 | 558 | 0.91 | L9 |0.258| L 3 |0. 198 (22.38(540.95( 10.8 | 0.9 | 0.87 | 5.95 | 9. 15

6 [9.14(23.35|3.19 |1501|3.9 | 1.14 |4.31 [0.704| 4 12| 0.8 | 22 |0.326]|1.95 | 0.27 [22.05 [92.52| 1. 51 | 0.93 | 0.91 | 231 | 221

7 |3.23]7.66| 118 53 |1.77|0.64 [2.35[0.47 |29 |067|19|0319|1.9 |0.293(17.32(48.12| 0.7 | 1.07 |0.82 | 1. & | 1.20

8 [49.49(140.2 (18.69 (88.23|17. 87| 4.7 [16. 88| 2.46 [13.05| 2 56 | 6. 86 |0.958(5.60 [0 788 (71.43 (430. 87| 2.65 | 0.90 [ 0.9 | 277 | 297

9 |126|33.78|4.34|20.53|5.15 | 1.85 | 5.45 [ 0.85 | 457 | 0.9 | 2 67 |0.378]|2.39 |0.332(26.89 (122 85| 1. 76 | 1.17 | 0.95 | 2. 46 | 228

10 [31.21\87.08(12.27 [54.43(11. 11{3.29 [10.73| 1.64 | 9. 19 | 1. 81 | 5.4 |0.72 | 45 [0.645]49.95|283. 61| 2. 37 | 1.00 | 0.93 | 2. 81 | 238

11 |0.9(194|028|1.37{0.48({0.28(0.78 [0.156|0.92|0.21 |0.62 [0.103(0.63 |0.0%4|575|14.62|0.58 [ 1.55 (0.78 | 2 06 | 1.24

12 [2.58|538|0.8 |33 [1.08{0.33(1.51|028|1.98|0.43|134|0208(1.39(0.209|11.62|32.49|0.71|1.01 |0.77 | 239 | 1.09

. Lan/Yby 2.2~5.5, (P-MORB) (1.7~
(P-MORB) (4.3~6.8) 4.3), 0.94~1.11,
. (0.35~1.1) .
, 540.9X 10 °. Ce/Y \ . . .
; Fu 0.93~1.31, . , Lax/ Ybn
. Te 1( 0.97~0.98), \ ,
. Fu &e , ,Y
, , Ce/Y.  Lax/Ybx ; . , Lax/Yby
La/Sm.Gd/Yb. &u. e , , ,
o Lan/ , Lan/ Ybn ; Ce/Y
Yhy 2.8, (P 1 1),
MO RB) (N-MORB) .
(1.7~4.3), ,
( ) ( ) . .
, , 4.2
\ (14.6~ % \
32.49) % 10 °, — . 3. . ) (
Ce/ Y (0.7~2.65), ) —( ) ( ) — —
s , Cr.Ni.Co
(0.58~0.71), , ,Ta
. ¥u 1I( 1.0~1.55), ., Nb.P20s .Zr .Hf.Rb .St
. Xe 1( 0.91~1.0), . Zr/Hf (24.9—
— . 24.5—21.2—16.9); U/Th
, , (1.95—
(5. Lan/ Ybx 0.38— 0.63— 0.7); Rb/St

3.15~4.11, (N-MORB) , (0.21—0. 19—0.04—



98 (3)

1000 | —_—— 100¢ —— 1
[ —_—— 2 —_— 2
P | —a— 3
100§ —a— 4 —a 4
[ S R = )
—h— 5 .
6 _ 100F r,,,_a,_,n.___ﬂ:-.“"‘-_ 3
CO = = e, T
S 1o o & .. 1‘""‘\ ~h
=1
§ u_n‘\u_‘“‘—n—u\\‘ %_' —#— 1“—-—'.\ S B‘-«.:_.m#_ i,
— e o —a—— o o.n ~ \'—»k-"
= N s —
Fr m\ . e 10E ‘-.*-ﬂw—"—-a—::—m
. “Q—‘_&—ﬂ
I — W—"“
o R \,H*e—n/\ — e
-~ e ke
0.01 " . 1 " A — e NE—

I.n Ce Pr Nd Sm EnGd Th Dy Ho Br Tm Yb Lu la Co B Nd Sm By Gd M A e 11 T ybh Lu

5 J—

4 Fig. 5 Chondrite-nomalized REE distribution patterns for the

Fig.4  Chondrite- nomalized REE distubution pattems for the ul-

light coloured rocks and meta-basalts in the Munabulak ophiolites
tramafic rocks in the Munabulak ophiolites

3 (w/10° %, w(Aw/10 %)
Table 3 Trace dement contents in the Munabulake ophiolites (wy 10 °, w(Au)/10 °)

Mo Cu Zn As Bi U 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 0.39
2 7.3 40.8 0.43 <0.056 | <0.5 < 0.5 14.2 0.7 <1 << 0.5 0.009
3 L6 164 50 2.6 0.0 0.3 <<0.5 12 0.7 4.4 <<0.5 0.01
4 0.2 2 47 2 < 0.0 0.4 << 0.5 14 < 0.5 5.8 < 0.5 0.031
5 0.4 302 i 3.6 0. 14 4.9 58.7 166 6.6 17.1 0.7 0.023
6 6.5 53.4 0. 46 0.1 1 1.5 78.2 3.3 3.1 <<0.5 0.071
7 20 401 116 1.8 0.08 0.4 0.6 43 2.4 6.7 << 0.5 0.035
8 3.3 143 0. 8 << 0.0 1 1.6 141.3 7.2 23 0.7 011
9 103 93.8 0.8 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 0.08
11 137 48 0.72 <0.056 | <0.5 < 0.5 11.5 1.2 <1 << 0.5 0.078
12 L9 695 132 2 << 0.0 0.8 0.9 29 1.2 5.8 0.7 0.034
Sh Pb A% Sr Rb Cr Ni Co Au Sc Se Te

1 1.26 <1 318 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

4 0.7 88 71 3 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 23 26 61.6 13 643 186 45.2 1.3 50.9 0.54 0.011
7 0.31 2 261 149 8.4 66 35 31.6 1.2

8 01 2.7 130 706 2 13 16.6 46.4 1 1. 62 0.4 0.009
9 0.12 63 206 606 19 21 34.1 38.1 1.1 24.4 0.46 0.016
10 0.13 27 93.1 625 21 31 24.6 32.3 1.2 17. 8 0. 46 0.01
11 04 <1 173 19 41 375 164 48.3 7.8 48.4 0.46 0.019
12 0.41 3.8 215 112 10. 1 246 89 36.9 3.5

0.28) . ( 60,
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Geochemistry and tectonic setting of the Munabulak ophiolites in Xinjiang

DENG Rui-lin"?, MA Tie-qiu®>, BAI Dao-yuan':?
(1. China University of Geosciences, Wuhan 430074, Hubei, China; 2. Hunan Institute of Geological Survey, Xiang-
tan 411100, Hunan, China)

Abstract: The Munabulak ophiolites as the largest ophiolitic mélange zone in Xinjiang are made up of ultranafic cks,
mafic rocks, light-coloured rocks and meta-basalts which may be traced back to the Jixianian of the Mesoproterozoic for
their fomation and the early Qingbaikouan of the Neoprotewzoic 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.

Key words: Munabulak; ophiolite zone; geochemistly; Xinjiang



