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Abstract
harzburgites , pyroxenites and gabbros etc. Geochemistry analysis shows that the serpentinites are characterized by high Mg contents, with

Binggou ophiolite mélange, the eastern part of Hongliugou ophiolite, Altyn Tagh, is composed of serpentinites,

Mg/ Fe ratio greater than 9, and low Al, Ca,Na, K contents. Determined by rare earth elements and trace elements compositions, the
gabbro is very similar to MORB , and ultrabasic rocks are close to PRIMA. The SHRIMP U-Pb age of zircon from the gabbro is 449.5 +
10. 9Ma which is belongs to Middle to Late Ordovician. The country rocks of Binggou ophiolite mélange are mainly composed of clastic
rocks , pyroclastics , volcanics ,and part of carbonates which combined to be a huge thick sequence. These rocks contain basalt which has
characteristics of MORB and the pillow structure, and radiolarian cherts which formed in Middle to Late Ordovician that is consistent
with the gabbro SHRIMP age. These evidences further convinced that the Early Paleozoic ocean basin has been existed in the
Hongliugou area.
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Fig. 1

Regional geological map of study area, Hongliugou-Binggou

1-Quaternary ; 2-Tertiary ; 3-Jurassic; 4-Upper Palaeozoic; 5-Lower palaeozoic carbonate sedimentary system on stable platform; 6-Lower Palaeozoic

volcanic-sedimentary system in ocean basin; 7-metamorphic strata of basement before Cambrian; 8-ultrabasic rock; 9-gabbro; 10-granite, early to

middle Early Paleozoic; 11-granite,late Early Paleozoic; 12-geological boundary; 13-boundary of unconformity; 14-regional deep fault; 15-the main

fracture; 16-locations of the geological section; 17-locations of radiolarians fossil samples; 18-locations of isotope-dating samples
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Fig.2 The geological section of Binggou ophiolite mélange

1-limestone ; 2-gabbro; 3-serpentinized peridotite ; 4-serpentinites; 5-serpentinized harzburgites; 6-fault; 7-location of sample with its identifier
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R1 OKAEM-BEMEEATETE (W) WETE( x107°) FHER
Table 1  Major elements( wi% ) and trace elements( x 10~ °) compositions of mafic-ultramafic rocks from Binggou
P I-2 I-3 XM -17 XVI-2 XVI-9 D294 D1168 D1168/1
T Mo W15 MRS WA Ji MR & MR Ji WM & WA
Si0, 34.53 55.44 51.73 51.44 42.55 46. 41 41.6 49. 54
Fe, 05 5.72 2.25 1. 04 0.93 2.72 0.99 5.14 0. 80
FeO 2.10 4.00 9.05 7.85 4.80 11. 30 1.45 9.40
Al, Oy 0. 80 0.90 14. 62 15.82 2.47 14. 36 2.71 14. 15
CaO 0.90 1.35 8.52 6.9 0.95 12. 56 0. 84 9.98
MgO 41.11 33.74 7.05 6.45 39.10 9. 87 36. 36 10. 00
K,O 0.02 0.03 0. 40 0.10 0.02 0.09 0.02 0.26
Na, O 0. 06 0.07 4.36 5.25 0.08 1.32 0.07 2. 66
MnO 0.12 0.16 0.21 0.19 0.13 0.24 0.13 0.19
TiO, 0.03 0.03 1. 11 0.93 0. 06 0. 88 0.10 0.82
P,05 0.02 0.02 0.12 0.12 0.02 0.14 0.08 0.07
Besk g 13.9 1.91 1.17 3.39 6. 41 1.2 11. 67 1. 46
B 99. 31 99.9 99. 38 99. 37 99.31 99. 36 100. 17 99. 33
La 0.33 0.29 5.54 5.04 0.38 3.17 0.72 3.55
Ce 0.55 0.49 13. 08 12. 06 0.83 8.78 1. 41 10. 41
Pr 0.07 0.07 1.99 1.97 0.11 1.42 0.18 1.5
Nd 0.27 0.29 9.17 8.6 0.47 6.45 0.63 6. 11
Sm 0.07 0. 08 2.74 2.53 0.15 2.22 0.18 2.01
Eu 0.02 0.02 1.03 0.77 0.03 0.8 0.03 0.71
Gd 0.04 0.05 3. 66 3.16 0.2 3 0.17 2.51
Th 0.01 0.01 0.65 0.56 0. 04 0.57 0.04 0. 47
Dy 0.05 0. 06 4.52 3.96 0.27 4 0.23 3.4
Ho 0.01 0.01 0.93 0.83 0. 06 0. 86 0.05 0.73
Er 0.04 0.04 2.72 2.47 0.19 2.56 0.14 2.2
Tm 0.01 0.01 0.42 0.38 0.03 0.39 0.02 0.33
Yb 0.04 0.04 2.71 2.43 0.21 2.59 0.15 2.09
Lu 0.01 0.01 0.42 0.37 0.03 0.39 0.03 0.33
Y 0.32 0. 48 22.97 20. 34 1.62 21.44 2.6 17. 67
Ba 21.4 16.6 203 76.4 18.1 48.2 17.2 113
Sr 17.4 11.3 273 98.9 7.26 134 14.1 133
Nb 0.36 0.52 5.09 4.46 0.43 5.64 0.28 5.55
Ta <0.1 <0.1 0.26 0.23 <0.1 0.24 <0.1 0.3
Th 0.37 0.76 1.24 1 0.36 0.4 0.44 0. 86
Rb 2.42 3.38 22.1 5.13 2.43 5.35 2.8 23.3
Zr 6.52 1. 44 73.5 78. 1 5.56 32.4 6. 61 45.3
Hf 0.19 0. 044 2.27 2.29 0.18 1.24 0.2 1. 48
Nd 0.27 0.29 9.17 8.6 0.47 6.45 0.63 6. 11
Sm 0.07 0. 08 2.74 2.53 0.15 2.22 0.18 2.01
Yb 0.04 0.04 2.71 2.43 0.21 2.59 0.15 2.09
K 166 249 3319 830 166 747 166 2157
Ti 180 180 6660 5580 360 5280 600 4920
P 87 87 524 524 87 611 349 306

T A i b I 2 T D O
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Table 2 Zircon SHRIMP U-Pb analytical results of the gabbro( X VI —2) from Binggou

\ B4R Hopp, 20y, U Th 207 ppy/ FE AR (Ma)

METT e me () (107 (<107 (xI07)  MBhmp ey wpmp,  awp s
XVI2-1.1  kotk W 0.91 10. 81 183.03 85. 60 0.0681  424.7+15.8 632.1+147.5 452.7 +33.9
XVI22.1  Kifk w185 17. 60 264.74 163. 16 0.0773  471.8 +17.3  690.4 +161.8  502.4 +40.7
XVI23.1 KAk B 0.58 32.86 488. 83 146. 58 0.0614  482.9+17.3  478.4+87.5 481.6£29.1
XVI24. 1 Kifk %8 E 0.89 60. 47 959. 88 463. 81 0.0635  452.3+16.2 462.3 £65.7 442.2+21.3
XVI2-5.1  Gkkfk diEEeE 0093 26.29 428.74 212.70 0.0683  440.4 +16.0  634.4£59.0 482.9 +21.6
XVI2-6.1 Rk &iEEHsM 0.41 35.57 580. 65 240. 11 0.0614  442.3+16.0 533.3£59.1 449.2 +21.0
XVI2-7.1  Jkkdk %86 1010 42.01 681.32 314.70 0.0663 442.0+15.9 506.0+81.0  388.7 +22.3
XVI-2-8.1 ik #iEEE  0.06  502.02 985. 75 75.57 0.2067 2999.4 +88.4 2876.1+5.6 3004.0+125.0
XVI29.1 Jgkkdk  %HEE 0.60 66. 59 1021. 21 576.98 0.0621  468.9+16.8 502.3 £76.3  483.4£23.0
XVI2-10.1  fGAlk  ®Ef 1,34 18. 09 300. 32 213. 44 0.0704  431.2+15.8 588.8+195.5 419.5£25.7
XVI2-11.1  fENR &#EEeE 0.30 249,91 571.33 404. 32 0.1797 2646.5+£80.2 2625.2+8.6 2665.3 £100.8
XVI-2-12.1 Rk s 0.23 0 118.84 974.71 43.51 0.0772  853.7+29.5 1077.6+21.2 1048.8 +85.2
XVI2-13. 1 fER @ 0.49 63. 64 202. 90 185.55 0.1272  1997.8 £64.6 1998.6£23.5 2009.1 =80.8
XVI2-14.1 kiR A 0.21 158.53 483. 87 162.71 0.1335 2078.9+65.8 2119.5+13.9 2240.5+102.0

1 iR 2N 1o, Pb, I Pb ™ 55 R0 58 B RO M 455 QR Ph SEMELAS LE 30 4% , JFBSE P/ U7 Ph/2 U AR — 50
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Fig. 4 The CL images(a) and reflecting images(b) of zircon grains from gabbro in Binggou
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Mg FARALLGRA GRS E PHEK EL S SHRIMP U-Ph 2 £ & L3071 & XL 2275

FEASENE RS B 2, 7E A AT B 4K 1 I 75 48 B 2 5 1
SHRIMP U-Pb %% L 4E#E 461.7 +12. TMa( BB 1) | i 2548
R LA IR AL, BB AR A 1 ST AR s
H R AR, FERA RN AR TIRZ, En
PBHKAL oK 25 T ATT 3R A5 1€ B4 5 5 41 SHRIMP U-Pb 45
FRAENS 419.9 £7.9Ma 418.5 +9. 6Ma 410. 7 + 11. 9Ma ( #f
B A E H A e IR G IR I R AL, 32 2 R B 08 2R 51 1
“TRIGER o AR BT 7K A AU Sk i AE B A W9 (R
45 2003 ; Cowgill et al. ,2003; Gehrels and Yin,2003a, b; &
AKAE 2005 3 AR AR, 2005 ) L BEATG 2 T AIFATAHALT)
51 WOERURHACRIERSE 125 18, X 28 DIAE R 5 T 00A 3
RS EAR . MRl R TRA Y AwE i K F A S WSV

S5 DX SR R PR, FRATTIA O ity A AR —
A A A AATE LT LA B B s (1) oy AR AR 7 1 R
RPN L LI — W T R TR PR, TR a6 ¥ {2 ( X |, T
R Z ARG Tl A TR Z b)), IFE UL
PIIRVEAL B E R A ARG 35 (2) by AR b 0] (b e
TRt ) BE— DRk, R B SE B B AR E A )
PR A BRI 2, O BT AT RE S SIS Zth , AH DT
R — B TURRPR B AZ AL BRI ST AR A & |, 78 1 (] GE TR i
T LI R T A B 41 SHRIMP U-Pb 4F
i 449. 5 +10. OMa (G B FG T ) 25X — G shfefit 7 A
UEHE 5 (3) Fhoty AR AROR 0T (W s B ) AR R g LA ) il A e
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SPAEFR I R 2R SR TR Rb Ba Th 28 KB 7R A 0K
BONE AR WIXEERHIERE , P S R 7e DL R
LA AL, T S D e 5 A O
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