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Fig. 1 Distribution map of the Dalabute ophiolite mélange,western Junggar, Xinjiang
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Q—Quaternary; C; b—Lower Carboniferous Baogutu Formation; C; x— Upper Carboniferous Tailegula Formation; C,t—Upper

Carboniferous Xibeikulasi Fomation; P; 2#~—Middle Permian Kujiertai Formation; P; a¥ —Lower Permian Akebasitao granite;

LS—Ilimestone block; Cg—conglomerate block; SS—siltstone block; 3-—Dalabute ophiolitic mélange; 1—fault; 2—intrusive

contact; 3—sampling site and isotopic ages; 4—normal fault; 5—ductile shear zone; 6—location of section; 7—stratigraphic

boundary; T

Hongguleleng— Aermantai Early Paleozoic trench

arc belt; [

Tacheng Late Paleozoic interarc basin; [l

Xiemisitai—Kulankazi Middle Paleozoic compound trench-arc belt; [V —Tangbale—Kelameili Paleozoic compound trench—arc

belt; D—Karamay ophiolitic mélange; @—Dalabute ophiolitic mélange; @—Mayile ophiolitic mélange; @—Tangbale ophiolitic

mélange
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Fig. 2 Geological section of the ophiolite in Dalabute

LW s 2— W 5 3— e B M B AR 2 s 4—RE U 35—

LA 6B A s TR LR S B A L UUBE R & 5

9—BEB A AL E T D s 10— BE KA s L1 —MNEa B B I 12— 2UA B B 13— B M A1 R B Bi ik

1—gabbro; 2—diabase; 3

serpentinite and other altered rock; 4—siliceous rock; 5

basalt; 6—muylonite; 7—-cataclactic basalt; 8

mylonitied tuffite; 9— mylonitied pelitic siltstone; 10—tuff; 11—peridotite lenticule; 12—cataclasite lenticule; 13—diopsidite lenticule
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gabbro from the Dalabute ophiolite mélange . western Junggar Basin(after Coleamn,1977)
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Table 1  Major( %) ,trace elements and REE( X 10~° ) compositions of the Dalabute

Ophiolite mélange, western Junggar , Xinjiang

F 5 S1 S2 $3 G4 G-5 G-6 G-7 B-1 B-2 B-3 B-4 B-5 B-6
BEdh | EUE | MSUE | LU | BRE | BRE | ERE | ERE | ZRE | ZRE | ZlkE | 2l | il | ZilE
SiO; | 44.93 | 44.81 | 44.83 | 48.35 | 49.58 | 48.37 | 48.85 | 49.98 | 47.01 | 49.42 | 48.50 | 46.93 | 48.26

TiO; 0.06 0.03 0.03 0. 60 0. 25 0.30 0. 27 0.91 0.91 0. 65 0. 94 1.16 0.90
Al O 1.34 1.16 1. 31 16.48 | 17.13 | 15.85 15.34 | 15.10 | 15.05 | 14.46 | 14.73 | 11.20 | 15.90
Fe, O; 1. 97 2.42 1.74 1.65 1.77 1. 56 1.82 2.37 6.61 6.82 4.50 6. 44 6.26
FeO 8.16 10. 09 7.24 7.77 6.79 6.14 7.13 8. 37 11.32 | 12.01 10. 45 13.21 10. 94
MnO 0.15 0.07 0.08 0.14 0.09 0.10 0. 10 0.21 0. 20 0. 20 0.16 0.20 0.19
MgO 41.54 | 40.17 | 42.95 | 10.65 9.42 9.09 10. 41 9.06 6. 24 5.56 6. 90 8.97 5. 81
CaO 0.74 0.78 0. 83 11.10 | 12.16 | 16.52 | 13.88 | 11.22 7.66 6.70 12.39 8.78 7.28
Na, O 0.53 0. 43 0.47 2.87 2.29 1. 90 2.10 2.55 4.59 3.57 .10 2.64 4.10
K;O 0.07 0.03 0.02 0. 36 0. 48 0.16 0.08 0.18 0.30 0.52 .26 0.38 0. 26

(=}
(=3
<
<

1
0

P, 05 0.02 0.01 .04 0.03 0.02 0.02 0. 06 0.11 0.09 0.06 0.09 0.10
Bedew | 1.80 2.10 1.70 0. 90 1. 10 1.05 1. 20 0.75 1. 00 0.94 0.71 0.85 0.65

Bh 99.63 | 99.59 | 99.65 | 99.78 | 99.75 | 100.13 | 99.76 | 99.85 | 100.05 | 99.90 | 99.79 | 100.15 | 99. 80
Mg* 79.53 | 75.25 | 81.92 | 51.15 | 51.47 | 53.08 | 52.73 | 45.26 | 29.64 | 26.12 | 33.52 | 34.14 | 28.84
La 5.10 7.10 6. 40 1. 20 0. 40 0. 32 0.39 6. 30 2.81 3.34 2.50 2.88 2.34
Ce 7.70 5.20 9.90 2.50 1. 14 0.93 1.08 13. 20 7.78 8.58 7.20 8. 86 6. 74
Pr 0.41 0. 10 0.17 0.73 0.18 0.16 0.17 1. 60 1.22 1.23 1.13 1.43 1. 06
Nd 1. 50 0. 54 0.32 4. 20 1.27 1.22 1.25 7.80 7.58 7.28 7.23 9.17 6.71
Sm 0.21 0.29 0.14 1. 40 0.53 0.59 0. 55 2.00 2.38 2.08 2.39 3.01 2.12
Eu 0.15 0.18 0.12 0.66 0. 26 0.31 0.28 0.78 0.83 0.70 0.90 0.91 0. 69
Gd 0.51 0. 35 0. 14 1. 90 0. 87 1.03 0.97 2.60 3.21 2.69 3. 34 4.19 2.83
Tb 0. 04 0.09 0.02 0.41 0. 14 0.17 0.15 0.51 0. 46 0. 38 0.51 0.62 0.42
Dy 0.31 0.57 0.19 2.50 1. 09 1. 36 1.24 3.20 3.58 2.91 3.92 4. 87 3.29
Ho 0.03 0.12 0. 04 0.52 0. 20 0.25 0.23 0. 66 0. 64 0.53 0.70 0. 86 0. 60
Er 0.10 0. 36 0.10 1.70 0. 68 0. 86 0.78 2.00 2.26 1. 88 2.46 2.96 2.09
Tm 0.02 0. 04 0.02 0.22 0.09 0.10 0.09 0.29 0.28 0.23 0. 30 0. 36 0. 26
Yb 0. 20 0. 36 0. 10 1.70 0.52 0.63 0. 54 2.10 2.01 1.62 2.07 2.43 1.78
Lu 0.02 0. 05 0.03 0.22 0.08 0.10 0.09 0. 26 0.29 0.23 0.29 0.35 0. 27
2REE | 16.30 | 15.35 | 17.69 | 19.86 7.42 8.02 7.79 43.30 | 35.33 | 33.68 | 34.95 | 42.89 | 31.20
SEu 1. 34 1.73 2.59 1.24 1.15 1.18 1. 14 1. 05 0.92 0.91 0.97 0.78 0. 87
(La/Yb)n| 17.21 13.31 | 43.20 0.48 0.52 0.35 0.49 2.02 0.94 1.39 0. 82 0. 80 0. 89

Sc 14.00 | 36.30 | 13.10 | 35.10 | 28.07 | 42.41 38.27 | 48.50 | 37.42 | 37.29 | 35.47 | 48.07 | 38.24
Cr 1852.00{1700. 00{2356. 00| 589.00 [1030.00|1735.00|1488.00| 474.00 | 126.30 | 41.51 | 267.50 | 451.50 | 75.66
Co 134.00 | 79.60 | 87.50 | 54.00 | 34.70 | 33.04 | 47.24 | 50.40 | 50.86 | 43.79 | 50.23 | 62.34 | 44.21
Ni 2206.00(|1107.00(1999.00| 283.00 | 186.60 | 163.70 | 226.40 | 149.00 | 72.63 | 32.36 | 79.06 | 139.50 | 54.90

Rb 7.50 11.70 4. 20 12. 40 7.60 3.05 1. 94 3.10 3.02 8.08 4.94 7.52 3.88
Sr 50.50 | 77.30 | 10.60 | 108.00 | 262.10 | 206.70 | 165.70 | 143.00 | 263.40 | 149.60 | 165.40 | 90.13 | 116. 60
Y 2. 60 5.30 0. 57 16. 70 5.53 6.73 6.03 19.10 | 17.59 14.64 | 19.27 | 22.45 15.70
Cs 0.13 0.22 0. 06 0.70 0.18 0.18 0.11 0. 04 0.06 0.10 0.07 0.20 0.08
Ba 47.80 | 71.20 4.10 21.00 | 22.74 | 14.20 | 13.64 | 60.20 | 63.70 | 118.30 | 65.85 | 55.72 | 38.64
Th 0.56 0. 88 0.19 0.38 0.05 0. 05 0.07 0.51 0.22 0. 40 0. 20 0.24 0.18
U 0.70 0. 48 6. 80 0. 87 0.15 0.13 0.11 0.61 0.14 0.29 0. 20 0.18 0. 14
Zr 8.10 8.50 7.50 35.10 | 14.55 | 12.97 | 11.19 | 51.60 | 68.90 | 57.05 | 72.80 | 87.07 | 49.58
Nb 0. 64 0.21 0.42 1. 40 0.22 0.12 0.17 4.00 0. 87 0. 88 1.21 1.78 0. 69
Hf 0.73 0.75 0. 66 0.92 0.43 0.42 0. 36 1.70 1. 86 1. 56 1.87 2.28 1.43
Ta 0.25 0.22 0.23 0.14 0.02 0.01 0.03 0. 35 0.05 0. 05 0.07 0.11 0. 04

‘A4 (Frey, 1984 ; Coleman, 1977) . 7 J5i 46 b 18 #x WA P& E R A R R EE T H 5 sk
WAL E T E M A F (8 4D, 5 A A TR 4 (Frey,1984), Frey(1984) fil £ 75 % % (1995) &4
Nb, i AMAEITCER Zr HI FXT &£, X eS i 2k B iR b [X e 5 A0 Hp [ g gt 2 AR TR NG
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Fig. 4 Primitive-mantle normalized spidergram(a)and(c) ,chondrite-normalized REE patterns(b)and (d)for the

serpentine, gabbro and basalts from the Dalabute ophiolite mélange(normalied values from Sun and McDonough ,1989 )
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(a) Ti/100
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BN A 2 0 R E (Tonow et al. , 1995; Kelemen et
al. ,2003),
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MPE S BB % %5 Zr/Nb {6 29 4 10 (Wilson,
1989) ik /R A Rl v 1 X A Zr/Nb 2y 12. 90
~79.20,3F3¥5k 56.31, Nb/La{E (0.26~0.63)F
Hf/Ta f (4. 86~37. 20) , J{tl N-MORB(Nb/La<C
1.Hf/Ta>5) (Condie et al. ,1989),
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Fig. 5 Tectonic discrimination diagrams for basalts from Dalabute ophiolite mélange
(a) Ti/100—Zr—3Y [Elfif (f}j Pearce et al. ,1973) : A— RN B8 L A - B— S INRLBE X i A5 8k X a5 Al MORB, C—45 1 % iR
DN Z A (D) 2Nb—Zr/4—Y Eff ({li Meschede,1986) : A T — 4R Bl Z #02E A TT— AR 9 B M X a8 b R B X i, B— E-
MORB, C—#z (W HLBE L A ALK LI L B, D—N-MORB F1 K 98 Z R 5 5 () MnO—TiO, —P; O; El fff (ffj Mullen, 1983) : MORB—
TR KR OIT— i 5 B BE X R A B0 LI hBE X sl OTA— 7R & b % o R LD B vk K R s s CAB— & 904 M X i TAT— & 9K

PP X A
(a)Ti/100—Zr—3Y diagrams(after Pearce et al. ,1973) ; A— Island-arc tholeiite basalt; B—Island tholeiite basalt, calc-alkaline basalt and
MORB; C—calc-alkaline basalt; D—Intraplate basalt. (b)2Nb—Zr/4—Y diagrams(after Meschede,1986) : A T —Intraplate alkali basalt; A

Il —Intraplate alkali basalt and Intraplate tholeiite basalt; B—E-MORB; C—Intraplate tholeiite basalt and volcanic arc basalt; D—N-
MORB and volcanic arc basalt. (¢) MnO—TiO,—10P; O; diagrams (after Mullen, 1983) : MORB—mid-ocean ridge basalt; OIT—ocean-

island tholeiite or seamount tholeiite; OIA—ocean-island alkali basalt or seamount alkali basalt; CAB—island-arc calc-alkaline basalt;

IAT—Island-arc tholeiite
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Geochemical Evidences and Tectonic Significances of Dalabute SSZ-type

Ophiolitic Mélange, Western Junggar Basin

GU Pingyang"? ,LI Yongjun® , WANG Xiaogang” ,ZHANG Hongwei” , WANG Junnian®
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Resources and Geological Engineering , Ministry of Education ,Xi’an, 710054 ;
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Abstract: The serpentinite of Dalabute ophiolitic mélange shows low TiO,, Al, Oy, CaO and total
alkali, high MgO, Mg®; and has low > REE,is enriched in LREE, the rare earth element distribution
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patterns appear “[Y” or “U”. It is a depletion pyrolite form primitive mantle which had undergone partial
melting. The geochemical of gabbo and basalt characteristics of low 2 REE, depleted in LREE and
unfractionated in HSF elements indicate that it is similar to a normal mid-ocean basalt (N-MORB),
meanwhile, the samples are enriched in large-ion lithophile elements (LILE), depeleted in Nb and Ta on
different degrees. It is indicated that the Dalabute ophiolitic mélange is a typical SSZ-type ophiolite,

associating with the new isotope age (3912 6Ma),it is concluded that the main Western Junggar oceanic

basin has begun to eliminate,and the continental plate has begun to converge in Middle Devonian.

Key words: Dalabute ophiolitic mélange; geochemistry; tectonic setting; back-arc basin; Western

Junggar; Xinjiang
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