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Abstract It has not been reported at present of arc magmatic activities for Late Triassic in northern zhongdian arc of Sanjiang
tectonic belt. Our petrological and chronological researches show that the intermediate-acid magmatic activity of Indosinian developed in
Wengshui areas of Zhongdian arc; zircon U-Pb dating indicates that the volcanic rocks in Wengshui area were erupted at 211.1 =+
1. 5Ma, which is similar to ages of other Indosinian volcanic rocks and ore-bearing porphyric rocks in southern Zhongdian area. The
Wengshui volcanic rocks mainly consist of andesites and show depletion of high field strength elements such as Nb, Ta, Ti similar to
arc volcanic rocks. Compared with Lannitang-Langdu andesites from southern area of Zhongdian arc, the both clearly show
compositional signature of an arc volcanic rock. Combining their age and tectonic background, we conclude that Wengshui andesites,
Lannitang-Langdu andesites and ore-bearing porphyric rocks from Zhongdian area were most likely formed by a same tectono-magmatic
event, which were generated by westward subduction of the Ganzi-Litang in Late-Triassic.
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Fig. 1  Geotectonic location map of the studied area (a, after Ren, 2011) and simplified geological map (b, after Ren et al. ,
2011a) in Zhongdian arc
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Fig.2  Microphoto of andesites in Wengshui
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x1 FEilsEkiX =LA (WS-01)K$ER U-Pb EESTERRE
Table 1  U-Pb zircon dating results of andesite (WS-01) from Wengshui area in Zhongdian arc
PR i O R (M)
Hri - 207 206 207 206

Th U %h 2063; lo Fﬁ? lo WIS) lo FIS) lo Wlﬁj lo

1 389 368 1.06 0.05119 0.00334  0.23240 0.01419  0.03346  0.00066 212.2 11.7 212.2 4.1

2 268 261 1.03 0.04992 0.00391  0.23038 0.01926 0.03327  0.00060 210.5 15.9 211.0 3.7

3 284 269 1.06 0.04989  0.00344 0.23159 0.01665 0.03351  0.00060 211.5 13.7 212.5 3.8

4 160 208 0.77 0.04819  0.00441  0.22586  0.02133  0.03367  0.00059  206.8 17.7 213.5 3.7

5 322 360 0.89 0.04951  0.00348  0.22634 0.01577  0.03337  0.00066 207.2 13.1 211.6 4.1

6 683 582 1.17 0.05017 0.00255 0.23198 0.01261  0.03333  0.00054  211.8 10. 4 211.3 3.4

7 228 266 0.85 0.05098  0.00364 0.23486 0.01791  0.03324  0.00068 214.2 14.7 210.8 4.2

8 283 349 0.81 0.05014 0.00310 0.23155 0.01461  0.03324 0.00069 211.5 12.0 210.8 4.3

9 507 443 1.14 0.05057 0.00287  0.23392 0.01334 0.03327  0.00059 213.4 11.0 211.0 3.7

10 193 262 0.73 0.04975 0.00369 0.23170 0.01724  0.03349  0.00074 211.6 14.2 212.3 4.6

11 405 441 0.92 0.04946 0.00333  0.22881 0.01602 0.03306 0.00071  209.2 13.2 209.7 4.5

12 408 500 0.82 0.04897 0.00278 0.22785 0.01319  0.03341  0.00076  208.4 10.9 211.9 4.8

13 518 433 1.20 0.05068  0.00280  0.23328 0.01233  0.03322 0.00070 212.9 10.2 210.7 4.4

14 183 234 0.78 0.05281 0.00510  0.24375 0.02293  0.03320 0.00066  221.5 18.7 210.6 4.1

15 372 378 0.98 0.04674  0.00350 0.21309 0.01574  0.03298 0. 00067 196. 1 13.2 209.2 4.2

16 227 288 0.79 0.05038 0.00287  0.22970 0.01307 0.03307 0.00057 210.0 10. 8 209.7 3.5

17 410 372 1.10 0.05000 0.00392  0.23093 0.01788  0.03341  0.00053 211.0 14.7 211.8 3.3

18 178 208 0.85 0.04702 0.00387 0.21204 0.01710  0.03325 0.00076  195.3 14.3 210.9 4.8

19 347 332 1.04 0.05066 0.00355 0.23264 0.01574  0.03347  0.00062 212.4 13.0 212.3 3.8

20 305 359 0.85 0.05097 0.00294 0.23345 0.01363  0.03308 0.00060 213.0 11.2 209.8 3.8

21 337 332 1.01  0.05040 0.00289  0.23210 0.01305 0.03344  0.00053 211.9 10. 8 212.0 3.3
22 269 277 0.97 0.05021 0.00299 0.22928 0.01351 0.03318  0.00053  209.6 11.2 210.4 3.3
23 232 271 0.86 0.05002 0.00326 0.22927 0.01522  0.03317  0.00064  209.6 12.6 210.3 4.0
24 209 244 0.86 0.05066 0.00392 0.23051 0.01746  0.03333  0.00076  210.6 14.4 211.3 4.8

FEWR, 10 PEFKZ ILEFE R R A TR W R 1) kg,
PER AR (2. 40% ~4.49% ) , SAE R HTESPETTER (40
Rb Sr.Ba K Na 5§ ) Sk JEA7AH G AR REFA ] . —RAFOL T,
FARITE (40 Nb Ta Ti Zr il Hf 45) AHZ 7T (Cr.Ni) #l
i £ICR (REE) 8832 2N (AR E H B2 ma e/, ol R 18
AR A 2SR RN R IRl ( Winchester and Floyd, 1977 ; Hastie
et al. , 2007) . PRI, A0SR A0 i A8 AR TE 30T
FORRIFE,

Bk BE & B 5 B 100% J5, FEAL G Si0, R
59.0% ~64.2% , 1£ SiO,-Nb/Y Kfit i (18 4), ke S WS-
08 1 WS-13 #4§ A2 s i S0 4 0 1 X, A 4 7% A
ZANBUE AR TR WS-02 7% ACKLIA 22 1L Xk, H
T8 AT X I, 1 Th-Co FEff R (& 5) , KLY
PE-TRARL L T R i T B M 2R 50 5 O X
EHRINORRFEIE) o 72 Harker K (& 6) , KAL)
YE-TRARZE LI 1Y Fe, 0,7 (Ca0 MgO 5 Si0, 45— 1 A 56
£, AL 0, TiO, \Na,0 15 Si0, JoH] A HI L

FKMX A EEHm IR (La/Yb) =15.6 ~
19.2], Eu SR8 it 5% (5Eu =0.70 ~0.93) (& 7a) .

et s EAL R O R R BT |, BE A 4R Th, = i
Nb . Ta Ti 55 &35 005 (181 7b) o FERM B0 /35 P Ak
Blh, Sk 525 -T2 L s M B — S B s

4.3 BRI F4FMERTEE

i ER T TR R B, SKE LA R
g Si0, ( >59% ) Fr i, KA TiO, ( <0.78% ) &, w5 Mg
(>41.0,FI(H g 55.4) 5 L2V IH-IRAR 22 115 BAT 5 1Y
Si0, (BRANHISMY >56% , F-H41H N 61. 4) Fr i, ARy Tio,
CEIME R 1.0% ) ik, B Mg (CE{E R 49.8) 5 FFH.
W5 0 7R TR O B Bu 75k (SEu 3B 2 B N
0.82 F10.86) , &R E A + B W B 55 B4 Th, 5 Nb,
Ta Ti Zr Hf 2% 553508 0 R A HF

7 La/Sm-La/Nb [fif# L, 5% #5575 i 76 90 5 1R e
fEa s (&) . PRI, Nb Ta Ti % 25355 ot £ 15 HLA &
BRI TiO, 5 71 W 2 HLAT 15 9104 3 10 LR SR A AR 10
254y Harker FIfep, W& — SOl A8 (LS A/ fiJ B, b
TRAAE T RERS R I 2805 T AR AL it R
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Table 2 Major (wi% ) and trace element ( x 10 ~®) analyzing results for representative samples of volcanic rocks from Wengshui area

in Zhongdian arc

Sample WS-01 WS-02 WS-03 WS-07 WS-08 WS-09 WS-11 WS-13 WS-06 WS-10
Sio, 56. 66 59.01 59.38 57.92 63.34 60. 22 61.05 64.17 59.61 61.52
Tio, 0. 66 0.72 0.71 0. 69 0.71 0.78 0.72 0.74 0. 60 0.73
Al 0, 16. 14 16.20 15. 41 14.79 14. 69 14.55 15. 64 15.85 14.97 15.49

Fe,0," 6.14 5.27 6.38 5.66 5.40 6.96 6.19 6.00 5.63 6.25
MnO 0.11 0.08 0.10 0.10 0.08 0.11 0.10 0.07 0. 10 0. 10
MgO 3.05 2.58 3.26 3.87 3.86 4.81 3.10 1.79 3.49 3.04
Ca0 4.61 3.32 3.99 5.53 4.19 4.88 4.51 2.83 3.98 4.48
Na, O 2.84 3.20 3.55 2.81 2. 60 2.22 2.11 2.76 2.85 2.15
K,0 5.29 4.70 3.76 3.59 4.59 4. 60 5.94 5.18 4.50 5.57
P, 0; 0.55 0.51 0.56 0. 67 0.47 0. 67 0. 50 0.52 0. 44 0.52
LOI 3.61 4.03 2.45 4.06 2.56 2.63 2.40 2.94 3.49 4.49
Total 99. 66 99. 63 99. 56 99.71 102. 48 102. 43 102. 24 102. 84 99. 65 104. 34

Sc 19.0 19.0 20.3 24.1 22.5 30. 1 22.3 23.3 18.5 22.7
% 153 168 171 165 161 208 188 163 153 195
Cr 59.8 90. 8 88.0 101 111 187 90. 1 89.7 103 122
Co 15.2 14. 8 17.7 20.3 16.7 22.1 17.4 15.7 15.3 20.3
Ni 14.2 12.9 15.2 22.3 20. 1 24.7 15.3 13.0 15.0 17.1
Cu 71.4 46.3 45.3 98.9 34.9 61 78.2 55.9 49.3 95. 1
Rb 171 116 136 124 172 164 201 160 128 155
Sr 1105 997 1561 932 966 1040 1110 559 861 923
Y 17.3 13. 1 18.0 16.2 15.5 16.3 17.0 17.5 15.3 16.9
Ir 156 156 188 139 137 162 153 149 142 146
Nb 9.87 10.2 10.1 9.45 9.97 10.2 10.5 10.7 8.09 10. 4
Ba 2231 2341 1741 2115 1622 1921 2255 2274 2328 2166
La 38.3 36.5 38.4 33.4 36.8 36.7 37.8 37.4 38. 4 37.6
Ce 75.1 70.9 75.1 66. 3 70.9 74.3 76.1 75.1 72.7 76.1
Pr 9.28 8.70 9.30 8.31 8.37 8.94 9.11 9.06 8.76 9.24
Nd 35.0 33.2 35.7 32.6 33.1 37.0 36.9 36.0 32.6 36.5
Sm 6.90 6.32 6.97 6.35 6.09 7.05 6. 80 6.73 6.27 6. 86
Eu 1.85 1.64 1.78 1.69 1.41 1.43 1.41 1.39 1.75 1.36
Gd 5.73 5.02 5.78 5.20 4.57 4.93 5.20 5.22 5.28 5.17
Th 0.75 0. 60 0.75 0. 68 0.62 0. 66 0.73 0. 69 0. 67 0. 69
Dy 3.57 2.73 3.64 3.32 3.37 3.50 3.70 3.72 3.15 3.64
Ho 0. 66 0.47 0. 67 0.59 0.64 0. 67 0. 69 0. 68 0.56 0. 70
Er 1.74 1.33 1.78 1.63 1. 64 1. 66 1.77 1.74 1.54 1.74
Tm 0.25 0.20 0.25 0.24 0.24 0.25 0.26 0.25 0.22 0.25
Yb 1.58 1.37 1. 66 1.54 1.46 1.44 1.54 1.54 1.47 1. 60
Lu 0.25 0.20 0.25 0.23 0.24 0.24 0.25 0.25 0.23 0.26
Hf 4.31 4.44 5.12 4.07 3.77 4.29 4.22 4.06 3.93 3.92
Ta 0.76 0.79 0.78 0.71 0.73 0. 69 0.78 0.77 0.65 0.74
Pb 55.0 115 18.7 6.36 9.86 8.79 11.5 6. 68 25.5 57.9
Th 16.4 16.9 16.8 15.2 17.4 14.9 16.6 16.7 15.0 16.4
U 3.92 4.00 3.84 4.17 4.57 4.31 3.96 3.56 3.67 4.10
A BERANG) fgs A U-Pb 4R, SR, X8k ilis 3
G R A, AT K-Ar F Rb-Sr [A] {7 28 K R 45
5 g

51 mARRK
FIATE X H A R E S 30 P R R BB VR B () A
BRI s T AR B 422 Rb-Sr. B4 K-Ar/Ar-Ar (47K

by 32 S AR R IR T BLAS BE AN . MR, H541 U-Pb [A]
PR R T B AT SRS A A 4R o e dlT JLAF R R JEE 1Y
BRI Ar-Ar GEAEHS T ) X o S S A i
=BG ESF, 20035 ARIE 2K AE, 20065 ZE3CE, 2007;
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Fig.6 Harker diagrams for Indosinian lavas in Zhongdian arc

B, 2009; PEfR LSS, 2009; Z=5C B 4%, 2009, 2011;
LT, 20115 AEVLPAE, 2011b; B 4E, 2012) , WEfEAR
B0 215Ma 747 (FEVLIE, 20115 851 3 4%, 2012), 54
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